APPENDIX F



ALTERNATIVES FOR CONTROLLING OUTDOOR INSECTS

�THIS PAGE INTENTIONALLY LEFT BLANK



�TABLE OF CONTENTS



APPENDIX F

ALTERNATIVES FOR CONTROLLING OUTDOOR INSECTS





	Page



ADULT JAPANESE BEETLE CONTROL ALTERNATIVE 1

Alternative Insecticide with Low Percentage AI	F-1



ADULT JAPANESE BEETLE ALTERNATIVE 2

Eliminate Preferred Food Source	F-3



ADULT JAPANESE BEETLE CONTROL ALTERNATIVE 3

Manual Removal	F-5



ADULT JAPANESE BEETLE CONTROL ALTERNATIVE 4

Neem Oil	F-7



JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 1

Spikes of Death	F-9



JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 2

Milky Spore Disease	F-11



JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 3

Beneficial Nematodes	F-13



JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 4

Alternative Insecticide with Low Percentage AI	F-15



MOSQUITO CONTROL ALTERNATIVE 1 (LARVAE)

Bacillus thuringensis israelensis (BTi)	F-17



MOSQUITO CONTROL ALTERNATIVE 2 (LARVAE)

Mosquito Fish	F-19



MOSQUITO CONTROL ALTERNATIVE 3 (LARVAE)

Insect Growth Regulator - Altosid(	F-21



MOSQUITO CONTROL ALTERNATIVE 4 (LARVAE)

Improve drainage to eliminate standing water.	F-23



MOSQUITO CONTROL ALTERNATIVE 5 (ADULTS)

Synthetic Pyrethroids	F-25



�TABLE OF CONTENTS

(Continued)



APPENDIX F

ALTERNATIVES FOR CONTROLLING OUTDOOR INSECTS





	Page



ANT CONTROL ALTERNATIVE 1

Alternative Insecticide with Low Percentage AI	F-28



ANT CONTROL ALTERNATIVE 2

Baits	F-30



ANT CONTROL ALTERNATIVE 3

Boiling Water	F-32



ANT CONTROL ALTERNATIVE 4

Boric Acid Product	F-33



BEE CONTROL ALTERNATIVE 1

Soap and Water	F-35



BEE CONTROL ALTERNATIVE 2

Alternative Insecticide with Low Percentage AI	F-37



MOLE CRICKET CONTROL ALTERNATIVE 1

Beneficial Nematodes	F-39



MOLE CRICKET CONTROL ALTERNATIVE 2

Tachinid Fly	F-41



Mole Cricket Control Alternative 3

Alternative Insecticide with Low Percentage AI	F-43



Cutworms Control Alternative 1

Beneficial Nematodes	F-45



Cutworms Control Alternative 2

Alternative Insecticide with Low Percentage AI	F-47







�ADULT JAPANESE BEETLE CONTROL ALTERNATIVE 1



Alternative Insecticide with Low Percentage AI



DESCRIPTION OF ALTERNATIVE



Involves replacing the current chemical used with a chemical that has a low percentage AI and/or low application rate, and is equally or more effective.



TECHNICAL ANALYSIS



A recommended chemical replacement is a synthetic pyrethroid, such as Tempo(, which is produced by Bayer Specialty Products and contains the active ingredient cyfluthrin.  This pesticide is mixed at a ratio of 1.9 ounces to 100 gallons of water, which can cover approximately 20 trees.  The manufacturer recommends only one application per year, which would keep labor time to a minimum.  In addition, Tempo( is less carcinogenic than many conventional pesticides.  For example, treating 2,000 trees with Tempo( would use only 2.4 pounds AI, compared to 49 pounds of Orthene(, a common spray for trees/ornamentals.



ADVANTAGES/DISADVANTAGES



Advantages



(	Low AI



(	Often less expensive to use than other chemicals



(	Only one application per year is recommended, which would keep labor costs to a minimum



(	Less toxic to mammals and birds than conventional chemicals, such as Carbaryl(



(	No special equipment or training costs



(	Pyrethroids have a high (almost 100 percent) control rate.



Disadvantages



(	Toxic to fish and marine invertebrates; therefore, should not be used near ponds, lakes, or �	other bodies of water.



Contact for Additional Information



Mr. David Shetlar

Ohio State Extension Agency

(614) 292-5274



Bayer Corporation

Specialty Products

Box 4913

Kansas City, Missouri  64120-0013

(800) 842-8020



COST ANALYSIS



This cost analysis assumes use of Tempo( at a cost of $49 per pound and that this is mixed at a rate of 0.12 pound per 100 gallons of water to produce a spray.  The spray is applied at a rate of 5 gallons per tree, and 2,000 trees are sprayed once a year.  It is also assumed that approximately 10 minutes per tree are required for labor (approximately 300 hours for 2,000 trees). 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(chemical cost)(application rate)(# trees)(# applications/year)] + 					[(labor hrs.)(labor rates)] 



			=	[($49/lb.)(.006 lb./tree)(2,000 trees)(1 application/year)]

				+ [(300 labor hrs.)($15.00/hr.) 



			=	$588 + $4,500



	=	$5,088��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	% AI (amount applied) 

	=	20%(.006 lb./tree)(2,000 trees) 

	=	2.4 lbs. AI��

�ADULT JAPANESE BEETLE ALTERNATIVE 2



Eliminate Preferred Food Source



DESCRIPTION OF ALTERNATIVE



This would involve cutting down or removing those trees and shrubs that the Japanese beetles feed on, and replacing them with trees and shrubs that they do not feed on. 



TECHNICAL ANALYSIS



This method would involve removal of the Japanese beetle’s preferred food sources such as lindens, crabapples, and roses, and replacing them with less preferred plants such as oaks, maples, and geraniums.  If this method is used, it should be based on a gradual elimination and replacement of these food sources, such as those trees or shrubs that have been damaged, diseased, or are unsightly due to beetle infestation.  This method would need to be performed in conjunction with other methods of control, since all food sources would not be eliminated at once.  A list of regional preferred food sources is available from the local extension service. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Some entomologists believe this is the most effective control method



(	Low upkeep cost



(	Entails no chemical use.



Disadvantages



(	Not all entomologists are convinced that this is an effective method.



(	Aesthetically, immature trees may not be as pleasing as the mature trees that are being replaced



(	Very high initial cost of tree removal and replanting



(	Labor intensive to remove trees and replace with new trees



Contact for Additional Information



Mr. Dan Potter

University of Kentucky

(606) 257-7458



COST ANALYSIS



CAPITAL COSTS��Capital costs would be rather high; however, these can be spread out over a period of time by first eliminating trees, shrubs, and flowers which are diseased or badly damaged as a result of the beetle infestation.  The capital costs involved with this method include costs for cutting down and removing the trees or shrubs and the costs with replacing these with new trees and shrubs.  In addition, this may involve hiring an outside tree service which would have the equipment needed for tree removal and new trees for planting.��Capital Costs	=	(# of trees replaced)(cost/tree removed)+(# of trees replaced)(cost/tree 			planted)



If assume 1,000 trees are replaced:

	=	(1,000)($150) + (1,000)($100)

	=	$250,000����ANNUAL OPERATING COSTS��No annual operating costs have been identified.��

COMPUTING AI



Removal of food sources entails no chemical use.  Overall small amounts of insecticides (e.g., synthetic pyrethroids, see Alternative 1) to central Japanese beetles may be applied for more effective control.



�ADULT JAPANESE BEETLE CONTROL ALTERNATIVE 3



Manual Removal



DESCRIPTION OF ALTERNATIVE



This method involves manually removing the beetles from the trees by shaking the trees and/or shrubs in which the beetles are known to exist. 



TECHNICAL ANALYSIS



This is a labor-intensive method that requires employees to shake the trees and/or shrubs where adult beetles are known to feed and rest.  This must be performed before the beetles become active, which is generally sometime after 7:00 a.m.  As a result of shaking the tree, beetles will fall to the ground at which time they should be removed with a vacuum.  The vacuum bag containing the beetles should then be dropped in soapy water or placed in the sunshine to ensure the beetles’ termination.  The bag may then be discarded. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Would not require use of chemicals



(	Direct control over number of beetles terminated.



Disadvantages



(	Must be completed before approximately 7:00 a.m.



(	If population density is high, would require to be performed at least several times a month, �	or possibly more



(	This is a labor intensive task, thus increasing cost in number of personnel and/or labor rate



(	Tall trees would be difficult to treat in this manner.



Contact for Additional Information



Not available.



COST ANALYSIS



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(labor hrs.)(labor rate)](# of times/year)



if assume it takes 200 hrs. for manual removal:  

	=	[(200)($15.00)](10)

	=	$30,000��

COMPUTING AI



Manual removal of beetles entails no chemical use.  Small amounts of insecticides (e.g., synthetic pyrethroids, see Alternative 1) may be applied for more effective control.

�ADULT JAPANESE BEETLE CONTROL ALTERNATIVE 4



Neem Oil



DESCRIPTION OF ALTERNATIVE



Involves application of Neem(, an organic oil preparation made from the oil of the neem tree found in Asia and Africa.



TECHNICAL ANALYSIS



Neem( can reduce Japanese beetle populations since it reduces the palatability of host plant leaves.  In a study by a major distributor reported in “Common Sense Pest Control” (Olkowski, et al 1991), 99 percent of the adult Japanese beetles given leaves sprayed with Neem( oil refused to eat and starved to death.  However, contacts made with several extension agents and entomology researchers indicated that Neem( is not widely used for Japanese beetle control because of “marginal effectiveness.”  Neem( may work better on some food sources than others.  Neem( is available commercially as the product Margosan-O(, manufactured by W.R. Grace Co. 



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical AI involved



(	No special equipment or training needed.



Disadvantages



(	Effectiveness not well proven; effective on certain plants, but not all plants



(	Low residual, so it requires frequent application.



Contact for Additional Information



Contact the local extension service for more information on Neem(’s effectiveness in the area.  Also:



Aleysha Ricards

Bio-Integral Research Center

P.O. Box 7414

Berkeley, California  94707

(510) 524-2567



COST ANALYSIS



This cost analysis assumes Neem( costs $100 per gallon, that approximately 4 gallons of Neem( are mixed with water to make 100 gallons of spray, that 5 gallons of spray are applied per tree, and that 2,000 trees are treated.  It is also assumed that the labor requirement is approximately 10 minutes per tree (approximately 300 hours for 2,000 trees). 





CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(chemical cost)(gal. used/application/tree)(# trees)(# 				applications/year)] + [(labor hrs.)(labor rates)]



	=	[($100/gal./)(4 gal./100 gal. spray)(5 gal. spray/tree)(2,000 trees)

		(1 application/year)] + [(300 labor hrs.)($15.00/hr.)



	=	$4,000 + $4,500



	=	$8,500��

COMPUTING AI



No chemical AI.



�JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 1



Spikes of Death



DESCRIPTION OF ALTERNATIVE



This is a mechanical control method involving the use of spikes that stab the larvae. 



TECHNICAL ANALYSIS



This method entails use of 3-inch nails with two nail points per square inch.  These nails can be attached to shoes or on a roller.  Currently, the shoes are more often used than the roller, since these can be purchased at most of the large nurseries or through mail-order garden catalogs.  Attach the shoes and walk the infested areas, or use a roller and cover all infested areas.  This method generally achieves a control rate of 50 to 70 percent.



ADVANTAGES/DISADVANTAGES



Advantages



(	Does not involve the use of chemicals



(	Control rate is comparable to other biological control methods that are currently

	available.



Disadvantages



(	If shoes are used, this would be a very labor-intensive and time-consuming task



(	Control rate is lower than that achieved with chemical pesticide use



(	Holes in the turf may be aesthetically displeasing.



Contact for Additional Information



Mr. Whitney Cranshaw

University of Colorado Cooperative Extension Service

(303) 491-6781



COST ANALYSIS



This cost analysis assumes that 100 acres are treated and that labor requirements are 2 hours per acre, with two treatments per year. 

CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(labor hrs.)(labor rate)](# of times/year used)

	=	[(200 hrs.($15.00/hr.)](2 treatments)

	=	$6,000��

COMPUTING AI



This method does not entail use of chemicals.  More effective control may be achieved by combining use of biological controls (see Alternatives 2 and 3) or low-AI insecticides (see Alternative 4).

�JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 2



Milky Spore Disease



DESCRIPTION OF ALTERNATIVE



This is a biological control method that uses a bacterial strain (Bacillus popilliae) to infest the larvae with a disease that adversely affects their digestive system. 



TECHNICAL ANALYSIS



Bacillus popilliae is toxic to Japanese beetle grubs and several other scarab grubs, but harmless to other organisms, including humans.  Milky spore dust is available in commercial formulations known as Doom(, Japidemie(, and Grub Attack(.  It can be applied to soil containing grubs any time except when the ground is frozen or a strong wind is blowing, usually at a rate of 10 pounds per acre.  After application, light irrigation is recommended to work the spores into the soil.  Grubs become infected when they feed on the grass or thatch where the spores have been applied.  As the infected grubs die and decompose, more spores are released back into the soil.  High soil temperatures are required for rapid buildup of spores; therefore, this option is less effective in northern states. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Biological control method that does not involve the use of chemicals



(	Low toxicity to nontarget organisms, including humans.



Disadvantages



(	This method is currently comparatively expensive at about $200 per acre.



(	Due to environmental conditions, this method has not been found effective in certain areas, �	such as Ohio and other northern states



(	Does not produce rapid results; may take several seasons to have substantial impact



(	Application of fungicides on turf may kill the milky spore bacteria.



Contact for Additional Information



Mr. David Shetlar

Ohio State Extension Agency

(614) 292-5274



COST ANALYSIS



This cost analysis assumes 100 acres are treated once per year with milky spore, at a cost of $200 per acre.  Labor requirements for application (spraying) are assumed at 0.5 hour/acre. 





CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(chemical cost)(# acres)(# applications/year)] + [(labor hrs.)(labor 		rates)]



	=	[($200/acre)(100 acres)(1 application/year)] + [(50 labor 				hrs.)($15.00/hr.)



	=	$20,000 + $750



	=	$20,750��

COMPUTING AI



Does not entail use of chemical AI.

�JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 3



Beneficial Nematodes



DESCRIPTION OF ALTERNATIVE



Biological control that involves the release of microscopic worms, which act as a parasite to the larvae. 



TECHNICAL ANALYSIS



For application, nematodes are mixed with water and sprayed on the ground, using existing equipment, such as spray guns.  The most important factor in distributing the nematodes is to ensure that the ground is heavily saturated.  Nematodes are quite sensitive to heat and drought stresses; therefore, sufficient water is a continual necessity.  For this reason, the ground should be well saturated prior to distribution, and then resaturated following distribution of the worms, so that the worms will be able to burrow into the ground.  In addition, nematodes require the soil temperature to be less than 90( Fahrenheit.  Two applications of nematodes are recommended, in early spring and late summer. 



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical use



(	May be used around water where certain chemicals should not be used



(	Possibly less expensive than current conventional chemical control methods



(	No adverse effect or threat to humans, mammals, or other wildlife other than

	insects.



Disadvantages



(	May be an increase in water use in order to maintain saturated conditions



(	Nematodes are extremely sensitive to environmental conditions; therefore, although they �	are capable of a high success rate, it is difficult to provide them with the necessary �	environmental conditions, such as ample water.  However, a new strain may be available in �	a year or two that will be less environmentally sensitive and therefore more effective.

Contact for Additional Information



Mr. Joel Coats

Iowa State University

(515) 294-4776



COST ANALYSIS



This cost analysis assumes use of beneficial nematodes at a cost of $40 per acre and that 100 acres are treated, with labor requirements of 0.5 hour per acre for spray application. 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(nematode cost)(# acres)] + [(labor hrs.)(labor rate)] 

	=	($40/acre)(100 acres) + (50 hrs.)($15/hr.) 

	=	$4,000 + $750

	=	$4,750����

COMPUTING AI



Does not entail use of chemical AI.

�JAPANESE BEETLE LARVAE CONTROL ALTERNATIVE 4



Alternative Insecticide with Low Percentage AI



DESCRIPTION OF ALTERNATIVE



Involves replacing the current chemical used with a chemical that has a low percentage of AI and/or low application rate, and is equally or more effective. 



TECHNICAL ANALYSIS



A recommended chemical replacement is Merit(, which contains the AI imidacloprid.  This product is produced Miles Corporation, Inc.  This pesticide is applied at a rate of 6.4 ounces per acre at a cost of approximately $100 per acre.  Treating 100 acres with Merit( would use 30 pounds AI, compared to 200 pounds AI using Oftanol(, and 100 pounds AI using Carbaryl 4L(.  Merit( has a relatively low toxicity.  To ensure the pesticide permeates the soil, it is recommended that the area be irrigated within 24 hours after application.  Alternatively, the pesticide can be applied when it is raining. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Low chemical AI



(	Only one application per year is recommended, which would minimize labor costs



(	Less toxic to mammals and birds than other chemicals, such as Oftanol(



(	No special equipment or training costs.



Disadvantages



(	Relatively high permeability; therefore, may impact local groundwater.  Not recommended �	for areas with a shallow groundwater table.



Contact for Additional Information



For Merit(:

Miles, Inc.

(800) 842-8020



COST ANALYSIS



This cost analysis assumes use of Merit( at a cost of $100/acre, treating 100 acres, one application per year, and labor requirements of approximately 0.5 hours/acre for spray application. 





CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(chemical cost/acre)(# acres)(applications/year)] + [(labor hrs.)(labor 				rates)] 



			=	[($100/acre)(100 acres)(1 application/year)] + [(50 labor 						hrs.)($15.00/hr.) 



			=	$10,000 + 750



	=	$10,750��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	% AI (amount applied)

	=	75% (0.4 lb./acre)(100 acres)

	=	30 lbs. AI��

�MOSQUITO CONTROL ALTERNATIVE 1 (LARVAE)



Bacillus thuringiensis israelensis (BTi) 



DESCRIPTION OF ALTERNATIVE



Involves use of the bacterium BTi to infect and kill mosquito larvae. 



TECHNICAL ANALYSIS



BTi is one of several Bacillus thuringiensis strains used in pest control.  It is a bacterium that acts as a stomach poison.  When mosquito larvae ingest BTi spores and crystals, the mosquito gut wall breaks down, the spores enter the body cavity, and the larvae die.  BTi can be applied in a liquid or granular form with conventional sprayers or spreaders.  However, the “briquet” form is often used and provides for longer-term release and easy application.  In flooded sites, one Bactimos( briquet is applied for up to 100 square feet of surface area, regardless of depth.  The briquets can be anchored or staked in place to prevent washout.  If the water is highly organic, the application rate should be increased. BTi is most effective on earlier stages of larval growth and may also be toxic to blackfly species, while being nontoxic to other aquatic life. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Provides effective biological control



(	No chemical AI



(	No special application equipment needed



(	No special training needed



(	Briquets are very easy to apply and provide residual control (30 days)



(	Nontoxic to desirable nontarget aquatic species and humans



(	Can be used for pre-flood treatment in dry areas that are known or suspected to become breeding areas when flooded.



Disadvantages



(	Must be ingested at young stages to be effective; not effective on later instars or pupal stage



(	Subject to interference from organics in water



(	More costly than conventional chemical control.



Contact for Additional Information



Summit Chemical Co.

Baltimore, Maryland  21224

(410) 282-5200�Tyndall AFB Pest Management

Oscar Hickman, Supervisor

(904) 283-4358��

COST ANALYSIS



This cost analysis assumes use of Bactimos( briquets at a cost of $0.89 per briquet and application rate of 1 briquet per 100 square feet (1 acre = 43,560 square feet).  Labor requirements are estimated at 200 hours to cover approximately 10 acres of drainages, ponds, etc., per year (includes travel time to reach water bodies). 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(application rate)(area covered) + (labor hrs.)(labor 				rate) 



			=	($0.89)(436 briquets/acre)(10 acres) + (200 hrs.)($15/hr.) 



			=	$3,880 + $3,000



	=	$6,880��

COMPUTING AI



Does not entail use of chemical AI.



�MOSQUITO CONTROL ALTERNATIVE 2 (LARVAE)



Mosquito Fish



DESCRIPTION OF ALTERNATIVE



Involves stocking mosquito fish (Gambusia affinis) in man-made, closed bodies of water to control mosquito populations. 



TECHNICAL ANALYSIS



Mosquito fish (and also goldfish) eat mosquito larvae and help to control insect populations.  Mosquito fish can be introduced to small, man-made bodies of water with no connection to natural waters.  Natural waters should not be stocked with mosquito fish, since they can outcompete native species or adversely alter habitat.  Mosquito fish seed stock can usually be obtained (often free of charge) from the local mosquito control agency/district or any suppliers advertising in mosquito control or pest management journals.  A brood pond can be maintained to furnish future stock.  Mosquito fish in ponds will require protection from natural predators; a piece of clay pipe at least 1 foot long should be placed in the pond to provide this protection.  Some states require permits or notifications before mosquito fish are stocked; contact the state Fish and Game agency for more information before releasing mosquito fish. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Provides good biological control in ponds, ditches



(	No chemicals involved



(	Relatively easy to obtain and stock; minimal training required



(	Relatively inexpensive; seed stock can often be obtained free of charge from local mosquito control districts



(	Will provide essentially permanent control in ponds, ditches, canals



(	No special equipment required (other than small tank, nets).



Disadvantages



(	Need to ensure introduced fish do not reach natural waters where native species can be affected; use is therefore limited to non-connected, man-made bodies of water



(	Fish may not survive winter in cold climates; need to re-stock from supplier or maintain heated harborage pond or indoor tanks



(	If insufficient food, may need to maintain by feeding with Tetramin( or similar fish food.



Contact for Additional Information



Contact your local mosquito control district or extension service for more information; also:



Dr. John Smith

Florida A&M

John A. Mulrennan, Sr., Research Laboratory

Panama City, Florida  32405-1933

(904) 872-4184



COST ANALYSIS



CAPITAL COSTS��Assuming seed stock can be obtained free of charge from local mosquito control district, no capital cost has been identified.����ANNUAL OPERATING COSTS��No regular operating costs have been identified (there may be periodic maintenance for restocking, feeding, weed removal in ponds).��

COMPUTING AI



Does not entail use of chemical AI.



�MOSQUITO CONTROL ALTERNATIVE 3 (LARVAE)



Insect Growth Regulator - Altosid(



DESCRIPTION OF ALTERNATIVE



Involves use of insect growth regulator that affects ability of mosquito to molt and reach adulthood. 



TECHNICAL ANALYSIS



Altosid( is an insect growth regulator with the AI methoprene.  It induces damaging morphological changes in the second, third, and fourth instars (stages of larval development), resulting in failure of adult mosquitoes to emerge from pupae.  It can be applied as a liquid spray from the air or ground, or coated onto sand particles or granules that provide better foliage penetration.  It is also available in a slow-release briquet form.  The briquets are applied at a rate of one per 100-200 square feet, depending on the species of mosquito to be controlled.  Label instructions state that briquets are designed to control mosquitoes in small bodies of water that are not known fish habitats, although Altosid(’s toxicity is very low (34,000 milligrams per kilogram acute oral LD50), and it does not bioaccumulate. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Provides effective control if used at correct time



(	Involves minimal chemical AI (e.g., 1.8 percent for briquets; 0.43 pound per gallon for non-concentrate liquid with application rate of 3-4 fluid ounces per acre)



(	Very selective; little effect on nontarget organisms



(	Much lower toxicity than conventional pesticides



(	Biodegradable; does not accumulate in food chains



(	No special application equipment needed



(	No special training needed



(	Briquets are very easy to apply and provide residual control (150 days)



(	Can be applied to dry sites that will be flooded, as well as existing water bodies.



Disadvantages



(	Only effective if applied before second to fourth instar stage; not effective on earlier instars or pupal stage



(	More costly than conventional chemical control.



Contact for Additional Information



Sandoz Agro Inc.

Des Plains, Illinois  60018

(800) 248-7763



COST ANALYSIS



This cost analysis is based on the use of Altosid( briquets at a cost of $2.72 per briquet and application rate of 1 briquet per 100 square feet (1 acre = 43,560 square feet).  Labor requirements estimated similar to those for Alternative 2, BTi, and assume 200 hours per year including travel time to cover 10 acres of drainages, etc. 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(application rate)(area covered) + (labor hrs.)(labor 				rate) 



			=	($2.72)(436 briquets/acre) (10 acres) + (200 hrs.)($15/hr.)



			=	$11,859 + $3,000



	=	$14,859��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(amount applied) 

			=	(0.018)(4,360 briquets)(0.08 lb. AI/briquet)

	=	6.3 lbs. AI���MOSQUITO CONTROL ALTERNATIVE 4 (LARVAE)



Improve drainage to eliminate standing water. 



DESCRIPTION OF ALTERNATIVE



Involves establishing or improving drainage and/or eliminating standing water to prevent mosquito breeding. 



TECHNICAL ANALYSIS



Most mosquitoes require quiet standing water to lay their eggs and support their early growth stages.  Therefore, removal of standing water sources and/or promotion of drainage can eliminate breeding sites.  Examples of actions that can be taken include: 



Dredge/clean out drainage ditches or canals to increase water flow; this may include removal of emergent vegetation and associated sediment



Remove shoreline weeds in ponds to increase wave action



Drain or fill in small woodland pools (if this can be done without adverse ecological consequences)



Remove containers that catch/trap water (e.g., buckets, old tires, cans)



Keep roof drains, gutters clear of debris



Grade landscaped areas so that water does not stand in temporary pools; use drain tiles, etc., as needed. 



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical use



(	Wide variety of solutions available



(	Many actions can be done at a very low cost



(	No special equipment needed



(	No special training needed.



Disadvantages



(	Will not provide complete control



(	Dredging costs could be high, depending on extent of problem



(	Some solutions may have associated adverse ecological effects (e.g., draining/filling small woodland pools).



Contact for Additional Information



Contact the local extension service or mosquito control district for more information or ideas.



COST ANALYSIS



Costs for the various actions described above will vary, depending on the action taken and the extent of drainage control needed.  Dredging ditches can be expensive, but most Air Force installations will have the necessary equipment.  Other actions require minimal material costs and varying labor requirements. 



COMPUTING AI



Does not entail use of chemical AI.

�MOSQUITO CONTROL ALTERNATIVE 5 (ADULTS)



Synthetic Pyrethroids



DESCRIPTION OF ALTERNATIVE



Involves periodic application of synthetic pyrethroids in a ground application when monitoring indicates a problem. 



TECHNICAL ANALYSIS



Often application of a ground-based malathion fog is the standard method to control adult mosquitoes, after monitoring results indicate that established action levels have been reached.  An alternative is to use a synthetic pyrethroid-based pesticide, such as resmethrin or permethrin.  A typical synthetic pyrethroid is Scourge( 4+12, which contains 0.3 pound per gallon of resmethrin and 0.9 pound per gallon of piperonyl butoxide, for a total AI of approximately 1.2 pounds per gallon.  A recommended application rate (truck-mounted fogging at 10 miles per hour) of 3 fluid ounces per acre is equivalent to a total of 0.028 pound AI per acre, which is much less than the AI used with a malathion application (malathion is 9.7 pounds AI per gallon and is applied at 3.2 fluid ounces per acre  ( 0.24 pound AI per acre).  The application method is the same used for malathion, using ground-based truck-mounted sprayers and releasing the chemical as a fog according to label instructions.  Where dense vegetation is present, higher application rates or slower speeds are recommended.  It is best to fog when air currents are low (2-8 miles per hour), usually in the early evening.  The application should be done so that the fog moves with the breeze over the target areas. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Provides good control and fast “knock down



(	Relative low AI



(	Low toxicity to nontarget organisms, including pets and humans



(	No special equipment needed



(	No special training needed



(	Not as corrosive as other chemicals (fogs).



Disadvantages



(	More costly than conventional malathion application



(	Similar problems as occur with malathion:



Can get interference from vegetation, buildings



Need to apply when weather conditions are right - low wind



Can be toxic to fish and birds



Need good access to affected areas for thorough coverage.



Contact for Additional Information



Roussel Uclaf Corporation

Montvale, New Jersey  07645

(for Scourge()

(201) 307-1113�Tyndall AFB Pest Management

Oscar Hickman, Supervisor

(904) 283-4358

Also:   Beale & Tinker AFB 

          Pest Management Shops��

COST ANALYSIS



This cost analysis assumes use of Scourge( at a cost of $75 per gallon and application rate of 0.02 gallon per acre (3 fluid ounces per acre).  It also assumes 1,000 acres are treated and 50 person-hours are needed for the fogging, which may occur on several occasions during the summer season. 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(application rate)(area covered) + (labor hrs.)(labor 				rate)



			=	($75/gal.)(0.02 gal./acre)(1,000 acres) + (50 hrs.)($15/hr.) 



			=	$1,500 + $750



	=	$2,250��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(amount applied) 

			=	(1.2 lbs. AI/gal.)(0.02 gal./acre)(1,000 acres) 

	=	24 lbs. AI��



�ANT CONTROL ALTERNATIVE 1



Alternative Insecticide with Low Percentage AI



DESCRIPTION OF ALTERNATIVE



Involves replacing the current chemical used with a chemical that has a low percentage of AI and/or low application rate, and is equally or more effective. 



TECHNICAL ANALYSIS



A recommended chemical replacement is a synthetic pyrethroid, such as Tempo( (cyfluthrin), which is produced by Bayer Specialty Products.  This pesticide acts as both a contact poison and a stomach poison.  It is mixed at a ratio of 0.1 pound of AI per acre (7.7 ounces ( 0.5 pound total product per acre, with 20 percent AI).  In comparison, products commonly applied for ant control, such as Dursban( (chlorprifos), Ficam( (bendiocarb), and diazinon, are recommended to be applied at rates of 2 to 8 pounds AI per acre.  For fire ant control, Tempo( should be reapplied as necessary.  It is important to ensure that product is not applied near ponds, streams, lakes, or other bodies of water.  Tempo( controls a broad spectrum of insect pests, both indoor and outdoors. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Low chemical AI



(	Often less expensive to use than other chemicals



(	Less toxic to mammals and birds than other chemicals



(	No special equipment or training costs



(	Controls many different insect pests:  cockroaches, ants, spiders, earwigs, millipedes, centipedes, ticks, flies, wasps, bees, mosquitoes, beetles, etc. (see manufacturer’s data/label for all pests controlled).



Disadvantages



(	Toxic to fish and marine invertebrates; therefore, should not be used near ponds, lakes, or �	other bodies of water.



Contact for Additional Information



Bayer Miles, Inc., Specialty Products

Kansas City, Missouri  64120

(800) 842-8020

COST ANALYSIS



This cost analysis assumes use of Tempo( 2OWP (wettable powder) at a cost of $49 per pound and an application rate of 0.5 pound per acre, and that 100 acres are treated.  Labor requirements are assumed at 2 hours per acre, since individual mound treatment is needed. 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(application rate)(area covered)(application/year) + 		(labor hrs.)(labor rate)



	=	($49/lb.)(0.5 lb./acre)(100 acres) + (200 hrs.)($15.00/hr.)



	=	$2,450 + $3,000



	=	$5,450��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(amount applied)

	=	(20%)(0.5 lb./acre)(100 acres)

	=	10 lbs. AI��

�ANT CONTROL ALTERNATIVE 2



Baits



DESCRIPTION OF ALTERNATIVE



Baits are a synthetic and poisonous food source that the ants consume and carry back to the mound for the queen and other ants to feed upon. 



TECHNICAL ANALYSIS



Baits are designed on the premise that the worker ants will transfer the bait to the colony for a food source on which the other ants, including the queen, will feed upon.  Baits are in a granular form and are available as a toxicant, a sterilant/toxicant, or a growth regulator.  One bait commonly used is Amdro(, which contains 0.73 percent AI (hydramethylnon).  Application of Amdro( involves distributing five level tablespoons (approximately 0.1 pound) of the product around the base of the mound.  It typically takes 1 to 4 weeks to eliminate the queen and subsequently exterminate the colony.  In very large mounds, some worker ants may persist after the queen is dead.  In such cases, a follow-up treatment may be necessary within 4 to 6 weeks following initial treatment.  Logic(, an IGR, is also effective for fire ant control



ADVANTAGES/DISADVANTAGES



Advantages



(	Low chemical AI involved



(	Effective; eliminates queen



(	Simple to use; no special training required



(	No special equipment is necessary.



Disadvantages



(	Possibly time consuming to individually eliminate each colony.



Contact for Additional Information



For Amdro(:                                           or:

American Cyanamid Company

(800) 545-9525�Tyndall AFB Pest Management Shop

Oscar Hickman, Supervisor

(904) 283-4358��

For Logic(:



Ciba-Geigy Corporation

Greensboro, North Carolina

(910) 547-1000



COST ANALYSIS



This cost analysis assumes use of Amdro( at a cost of approximately $10 per pound, and that 5 tablespoons weigh approximately 0.1 pound and are applied to one mound.  It is also assumed that 200 mounds are treated, taking approximately 0.5 hour per mound in labor. 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(application rate)(area covered) + (labor hrs.)(labor 		rate) 



	=	($10/lb.)(0.1 lb./mound)(200 mounds) + (100 hrs.)($15.00/hr.) 



	=	$ 200 + $1,500



	=	$1,700��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(amount applied) 

	=	(0.0073)(0.1 lb./mound)(200 mounds) 

	(	0.2 lb. AI��

�ANT CONTROL ALTERNATIVE 3



Boiling Water



DESCRIPTION OF ALTERNATIVE



Involves pouring boiling water (190-212( Fahrenheit) on each mound. 



TECHNICAL ANALYSIS



Boiling water is applied slowly at a rate of approximately 3 gallons per mound.  The water should drain into the vertical tunnels and eventually collapse the mound structure.  Treatments may be more effective if applied on cool, sunny mornings.  It has been reported that 20 to 60 percent of those mounds treated will be eliminated.  Surviving mounds will require further retreatment. 



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemicals are used



(	Low cost



(	Can be effective (up to 60 percent).



Disadvantages



(	Time consuming



(	Cumbersome to carry boiling water to each mound



(	Not as high of a control rate as the other methods



(	Safety concerns with use of hot water; burns to applicator could occur



(	May affect nontarget vegetation adjacent to treated mounds.



Contact for Additional Information



David Oi or Philip Koehler

University of Florida Cooperative Extension Service

Gainesville, Florida

�ANT CONTROL ALTERNATIVE 4



Boric Acid Product



DESCRIPTION OF ALTERNATIVE



Involves replacing the current chemical used with a chemical that has a low percentage of AI and is equally or more effective.



TECHNICAL ANALYSIS



A recommended chemical replacement is Niban( produced by the Nisus Corporation.  The AI is boric acid, a stomach poison.  Niban( is applied around the base of an ant mound or may be applied using a hand-held spinning spreader at a rate of 4 pounds per 1,000 square feet.  Areas that are treated should be well irrigated prior to application; however, do not irrigate immediately after application.  The solution may also be applied in inaccessible areas such as crawl spaces or attics and in cracks and crevices.  Niban( can be placed in food service facilities, hospitals, near electrical equipment, or anywhere ant problems exist.  Niban( should be applied only in areas inaccessible to children and pets.  Bait visible after application must be brushed into cracks and crevices or removed.  Corrective treatments may be necessary when there is evidence of reinfestation  Labor involved in applying Niban( would be similar to common practices of applying pesticides. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Can be used to control many ant species



(	Low AI percentage (5 percent)



(	May be used in any location ant problems exist



(	No special equipment costs.



Disadvantages



(	Food area application is limited to crack and crevice treatment



(	Not recommended for areas accessible to children and pets



(	Cost is significantly higher than common practice for ant control.

Contact for Additional Information



Nisus Corporation

215 Dunavant Drive

Rockford, Tennessee  37853

(800) 264-0870



COST ANALYSIS





CAPITAL COSTS��No capital costs have been identified.����	ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical costs)(acres treated) + (labor hrs.)(labor rate)

	=	(174 lbs./acre)($6.25/lb.)(10 acres) + (5)(15.00)

	=	$10,925����COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(lbs. product/acre)(% AI)(acres treated) 

			=	(74 lbs./acre)(0.05 AI)(10 acres) 

	=	87 lbs. AI��

�BEE CONTROL ALTERNATIVE 1



Soap and Water



DESCRIPTION OF ALTERNATIVE



Involves spraying bee hive with soap and water solution.  The soap coats the bees, thereby suffocating them. 



TECHNICAL ANALYSIS



This method involves the use of common dish washing soap and a reusable fire extinguisher.  The soap and water should be mixed, placed in the fire extinguisher, and all affected areas should be sprayed.  No chemical pesticides are necessary.  A surfactant, such as Guardsman(, may be added to improve the adherence of the soap to the bees.  Some pesticide use, such as resmethrin, pyrethrins, or Dragnet(, may be necessary to eliminate an entire hive. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Inexpensive in that there are no chemicals to purchase



(	No chemical application required



(	Minimal training would be required



(	No special equipment costs involved.



Disadvantages



(	A surfactant may be necessary to improve the adherence of the soap to the bees



(	Some pesticide usage may be necessary to achieve complete elimination of a bee swarm.



Contact for Additional Information



SSgt Richard Toumberlin

355 CES/CEOHE

Pest Management Shop

Davis-Mothan AFB, Arizona  85707

(520) 750-5368



COST ANALYSIS



This cost analysis assumes minimal costs for soap and water, plus 100 labor hours per year for bee treatment. 













CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	(cost of soap and water) + (labor hrs.)(labor rate) 

			=	$100 + (100 hrs.)($15.00/hr.) 

			=	$100 + $1,500

	=	$1,600��

COMPUTING AI



Does not entail use of chemical AI.



�BEE CONTROL ALTERNATIVE 2



Alternative Insecticide with Low Percentage AI



DESCRIPTION OF ALTERNATIVE



Involves replacing the current chemical used with synthetic pyrethroids that have low percentages of AI and/or low application rates, and are very effective. 



TECHNICAL ANALYSIS



Several products containing synthetic pyrethroids (e.g. resmethrin, permethrin, allethrin, cyfluthrin) are effective against bees and other flying insect pests.  Examples of products include Tempo( (cyfluthrin) and Raze( (permethrin and allethrin).  Generally, these products involve low AI amounts because they contain a small percent AI and also have low application rates.  Often these are applied directly to the hive/nest, using ready-to-use aerosol sprays.  Applications should be made in the late evening when the insects are at rest.  When nests are in building walls, entrance holes should be plugged with treated steel wool to prevent escape of dying insects. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Low AI products



(	Very effective



(	Easy to use; no special training required



(	No special equipment needed



(	Relatively nontoxic to nontarget organisms.



Disadvantages



(	Can result in stings



(	Still requires some chemical use.



Contact for Additional Information



SSgt Richard Toumberlin

355 CES/CEOHE

Pest Management Shop

Davis-Mothan AFB, Arizona  85707

(520) 750-5368



COST ANALYSIS



This cost analysis assumes use of a product similar to Raze(, which is available in a ready-to-use spray container.  A cost of $10 per can is assumed, with a 50 can use per year at a labor cost of 100 hours. 



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost)(amount used) + (labor hrs.)(labor rate) 

			=	($10.00/can)(50 cans) + (100 hrs.)($15.00/hr.) 

			=	$500 + $1,500

	=	$2,000��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(amount used) 

			=	(0.0035)(1 lb./can)(50 cans) 

	=	0.2 lb. AI��



�MOLE CRICKET CONTROL ALTERNATIVE 1



Beneficial Nematodes



DESCRIPTION OF ALTERNATIVE



Biological control that involves the release of microscopic worms, Steinernema scapterisci (Ss), which act as a parasite to the larvae. 



TECHNICAL ANALYSIS



Nematodes work as a parasite to mole crickets by getting in through the mouth of the insect or through its spiracles (breathing holes).  From here, the nematodes break into the body cavity where they excrete bacteria from their own digestive system.  It is the bacteria that eventually kill the host mole cricket.  Death of infected mole crickets is certain; however, not all mole crickets will come into contact with these nematodes.  Nematodes cannot move far through the soil, so infestation depends almost entirely on a host coming into contact with a nematode.  Generally, a higher population of mole crickets, relative to a comparable number of nematodes, will yield a better control rate.  Nematodes are currently being sold in Florida, where experimental populations have proven effective; however, the price is still relatively high. 



The Steinernema scapterisci strain is the only strain known to reproduce in the mole crickets and thus is the most effective.  This strain is available as Proactant( Ss from Biocontrol, Inc.  The quality of the nematodes can be tested by exposing mole crickets to a sample of nematodes in a bucket of soil.  If the mole crickets die, then these nematodes are probably of good quality. 



Nematodes should be applied when the mole cricket population is high, typically in spring, late summer, or fall.  It is important to apply the nematodes when exposure to ultraviolet radiation from the sun is at its lowest.  This is generally at dusk or shortly after dark, but may also be possible on cloudy days.  Furthermore, the ground soil must be quite wet for nematodes to be able to burrow into the area of the mole crickets.  For sandy soils, 1/4-inch of water is recommended before application, and 1/2-inch of water is recommended after application.  A possible alternative to extensive irrigation is to apply the nematodes during rainfall. 



Although the initial cost of applying nematodes to turfgrass is high, and sometimes higher then the cost of chemical pesticides, if the treatment is successful, then the long-term cost will be lower.  As mentioned, the nematode has a residual effect and will aid in the termination of the mole cricket population for a much longer period of time than chemical insecticides. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Biological control method so that there is no use of chemicals



(	Effective control; kills a large percentage of mole crickets if applied properly



(	The strain S. scapterisci reproduces in the mole cricket so that the population is residual and does not often require reapplication



(	Method is safe to the environment and will not harm vertebrates, animals, beneficial insects, or grasses.



Disadvantages



(	Nematodes are environmentally sensitive



(	High initial cost ($115 per acre for 5-15 acres and $110 per acre for 20 acres or more)



(	Crickets may not come in contact with the nematodes.



Contact for Additional information:



For Proactant( Ss:

Biocontrol, Inc.

4411 N. Thatcher Avenue

Tampa, Florida  33614

(800) 737-8019



COST ANALYSIS



This cost analysis assumes use of nematodes at a cost of $110 per acre to cover 100 acres, with application once per year.  Labor requirements are assumed at 0.5 hour per acre. 



CAPITAL COSTS��Capital Costs	=	[(nematode cost)(# of acres)(# applications/year)] + [(labor hrs.)(labor rate)] 

	=	[($110/acre)(100 acres)(1)] + [(50 hr.)($15.00/hr.) 

	=	$11,000 + 750

	=	$11,750����ANNUAL OPERATING COSTS��This will depend on how successfully the nematodes are reproducing.  If the reproduction rate is high, then an annual cost may not be applicable.��

COMPUTING AI



Does not entail use of chemical AI.



�MOLE CRICKET CONTROL ALTERNATIVE 2



Tachinid Fly



DESCRIPTION OF ALTERNATIVE



The Ormia depleta species of the tachinid fly acts as a parasite to the mole cricket by attaching its larvae on the mole cricket.  In turn, the larvae burrows into the mole cricket and hatches within a week, during which time it kills the mole cricket. 



TECHNICAL ANALYSIS



This fly has been raised in the laboratory and subsequently released in some areas of Florida, where it has begun to breed and establish permanent populations.  In these areas, there is no reason to release any more.  However, there may be a northern limit to the areas in which the fly can successfully breed.  It may be possible that flies can survive in the spring and summer when the nectar they require for feeding is available. 



ADVANTAGES/DISADVANTAGES



Advantages



(	Does not involve the use of hazardous materials



(	Assuming that breeding is successful, then only the initial cost is involved



(	Flies are generally only active at night so they are rarely seen or disturb humans.



Disadvantages



(	May not breed successfully.



Contact for Additional Information



D. Short

University of Florida, Cooperative Extension Service

Gainesville, Florida



COST ANALYSIS



CAPITAL COSTS��This would involve the initial cost of introducing the fly to the area.  The aid of local or regional experts may be required.  (Specific cost not available; may be provided free of charge from state agencies involved in the mole cricket control.)����

ANNUAL OPERATING COSTS��If breeding is successful, then there will be no additional costs for labor or materials.��

COMPUTING AI



Does not entail use of chemical AI.

�Mole Cricket Control Alternative 3



Alternative Insecticide with Low Percentage AI



DESCRIPTION OF ALTERNATIVE



Involves replacing the current chemical used with a chemical that has a low percentage AI and is equally or more effective



TECHNICAL ANALYSIS



A recommended chemical replacement is Merit( (imidacloprid), manufactured by Bayer Corporation.  Merit is applied to the turf at 0.39 pound of AI per acre to control mole crickets (compared to 8.75 pounds AI per acre for Mocap().  It is applied for mole cricket control when the insects are in their peak egg-hatching period.  When the mole crickets have reached adults or large nymph state, it is best to accompany the application of Merit( with a curative insecticide such as Mocap(.  Merit( is also effective against larvae of several beetles, weevils, and pillbugs.



ADVANTAGES/DISADVANTAGES



Advantages



(	Will not require extra training or expertise



(	Will not require the purchase of new equipment



(	Low AI dosage



(	Also controls larvae of several beetles, weevils, and pillbugs.



Disadvantages



(	Timing is critical, since Merit( is not effective against mole crickets during peak egg-hatching period.



(	Application should not exceed 0.4 pound AI per acre.



Contact for Additional Information



Bayer Corporation

Specialty Products

Box 4913

Kansas City, Missouri  64120-0013

(800) 842-8020



COST ANALYSIS



The cost calculated assumes use of Merit( at a cost of $100 per acre, treatment of 100 acres, one application per year, and a labor requirement of 0.5 hour per acre for spray application.



�CAPITAL COSTS��No capital costs have been identified.��



ANNUAL OPERATING COSTS��Total Annual Costs	=	(chemical cost/acre)(acres treated) + (labor hrs.)(labor rate)

	=	($100/acre)(100 acres) + (50 hrs.)($15/hr.)

	=	$10,000 + $750

	=	$10,750��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(% AI)(application rate)(acreage treated)

	=	(0.75)(0.39 lb./acre)(100 acres)

	=	29.25 lbs. AI��

�Cutworm Control Alternative 1



Beneficial Nematodes



DESCRIPTION OF ALTERNATIVE



Biological control that involves the release of microscopic worms, which act as parasites to the cutworms.



TECHNICAL ANALYSIS



For application, nematodes are mixed with water and sprayed on the ground using existing equipment, such as spray guns.  The most important factor in distributing the nematodes is to ensure that the ground is heavily saturated.  Nematodes are quite sensitive to heat and drought stresses; therefore, sufficient water is a continual necessity to nematodes.  For this reason, the ground should be well saturated prior to distribution, and then resaturated following distribution of the worms, so that the worms will be able to burrow into the ground.  In addition, nematodes require the soil temperature to be less than 90( Fahrenheit.  Two applications of nematodes are recommended, in early spring and late summer.



ADVANTAGES/DISADVANTAGES



Advantages



(	No chemical use



(	May be used around water where certain chemicals should not be used



(	Possibly less expensive than current conventional chemical control methods



(	No adverse effect or threat to humans, mammals, or other wildlife other than insects.



Disadvantages



(	Nematodes are extremely sensitive to environmental conditions; therefore, although they are capable of a high success rate, it is difficult to provide them with the necessary environmental conditions, such as ample water.  However, a new strain may be available in a year or two that will be less environmentally sensitive and therefore more effective.



Contact for Additional Information



Mr. Joel Coats

Iowa State University

(515) 294-4776





COST ANALYSIS



The cost analysis assumes use of beneficial nematodes at a cost of $40 per acre and that 100 acres are treated, with labor requirements of 0.5 hour per acre for spray application.



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Costs	=	[(nematode cost)(# acres)] + [(labor hrs.)(labor rate)] 



	=	($40/acre)(100 acres) + (50 hrs.)($15/hr.) 

		$4,000 + $750



	=	$4,750��

COMPUTING AI



Does not entail use of chemical AI.



�Cutworm Control Alternative 2



Alternative Insecticide with Low Percentage AI



DESCRIPTION OF ALTERNATIVE



Involves replacing the current chemical used with a chemical that has a low percentages AI and is equally or more effective



TECHNICAL ANALYSIS



Cutworms and other caterpillars that live in the soil come to the surface at night to feed on turf.  These pests can cause extensive damage to lawns and golf courses.  A recommended chemical replacement is Tempo( 20 WP produced by Bayer.  Tempo( 20 WP (cyfluthrin) is applied to the turf at a rate of 0.096 pound AI per acre, compared to other insecticides used to control cutworms, which have application rates ranging from 1.0 pound AI per acre for Dursban( to 8.75 pounds AI per acre for Mocap(.



ADVANTAGES/DISADVANTAGES



Advantages



(	Will not require extra training or expertise



(	Will not require the purchase of new equipment



(	Low AI dosage.



Contact for Additional Information



Miles Incorporated

Specialty Products

Box 4913

Kansas City, Missouri  64120-0013

(800) 842-8020



�COST ANALYSIS



CAPITAL COSTS��No capital costs have been identified.����ANNUAL OPERATING COSTS��Total Annual Cost	=	(cost/lb. AI)(lbs. AI/acre)(acreage treated) + (labor hrs.)(labor rate)

	=	($49/lb. AI)(0.096 lb./acre)(100 acres) + (15 hrs.)($15/hr.)

	=	$470.40 + 225

	=	$694.40��

COMPUTING AI



ANNUAL AI APPLICATION��Annual AI Usage	=	(application rate)(acreage treated) 

	=	(0.096 lb. AI/acre)(100 acres) 

	=	9.6 lbs. AI��
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