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MD0172 — Rodent Biology, Survey, and Control

U.S. ARMY MEDICAL DEPARTMENT CENTER AND SCHOOL FORT SAM HOUSTON, TEXAS 78234-6100


DEVELOPMENT

This subcourse is approved for resident and correspondence course instruction. It reflects the current thought of the Academy of Health Sciences and conforms to printed Department of the Army doctrine as closely as currently possible. Development and progress render such doctrine continuously subject to change.



ADMINISTRATION

For comments or questions regarding enrollment, student records, or shipments, contact the Nonresident Instruction Section at DSN 471-5877, commercial (210) 221- 5877, toll-free 1-800-344-2380; fax: 210-221-4012 or DSN 471-4012, e-mail accp@amedd.army.mil, or write to:

COMMANDER AMEDDC&S ATTN MCCS HSN 2105 11TH STREET SUITE 4192 FORT SAM HOUSTON TX 78234-5064

Approved students whose enrollments remain in good standing may apply to the Nonresident Instruction Section for subsequent courses by telephone, letter, or e-mail.

Be sure your social security number is on all correspondence sent to the Academy of Health Sciences.



CLARIFICATION OF TRAINING LITERATURE TERMINOLOGY

When used in this publication, words such as "he," "him," "his," and "men" are intended to include both the masculine and feminine genders, unless specifically stated otherwise or when obvious in context.

.

Integrated pest management (IPM) of rodents should follow ectoparasite control by 1 to 3 days. Integrated pest management incorporates cultural, mechanical, physical, regulatory, and chemical control measures, which are generally implemented concurrently. The following paragraphs refer mainly to the control of domestic rats and mice.


3-4. CULTURAL CONTROL

Cultural control, which is the most effective means of controlling rodents, focuses on environmental sanitation. This simply means to change the rodent's physical environment to the point where it will no longer support him. The rodent's physical environment consists of three main parts: food and water, harborage, and climate. Eliminate or limit the rodent's access to any one of these three and the rodent population will decrease.


	a. Sanitation. Rat infestations usually can be traced to unsanitary conditions, consisting chiefly of inadequate food and refuse storage and poor refuse collection and disposal practices. Good general sanitation as a rat control measure includes: primarily, the inauguration and continuation of debris and rubbish cleanup; adequate garbage and refuse storage, collection, and disposal; the elimination of food scraps; the proper stacking of food supplies; and the elimination of water sources. Such practices strike directly at the rat by reducing his available food and harborage.

	b. Landfill Operation. Landfill operations may be maintained rodent free, only if the refuse and garbage are well managed and entirely covered with compacted earth at the close of each day's operation. Otherwise, they become focal points of rodent infestation. Where there is a history of rats, the compacted earth cover should be 12 inches thick at the end of each operating day. Where rats have not been a problem, thickness may be reduced to 6 to 12 inches. Improper landfill operations also create problems with other pests to include flies, mosquitoes, cockroaches, and snakes. The rodents' ability to dig and make burrows up to 3-4 feet in depth makes management of rodents imperative. The use of poisons is often necessary; however, live trapping and checking the rodent population for ectoparasites and disease should occur first. The location of landfill sites is also important. When located near waterways, the rodents will often burrow into the banks and thus create another problem.

	c. Combat Operations. The destruction caused by combat favors rat infestations. In consolidating a new position, the burial of bodies, the rapid disposal of spoiled and damaged food supplies, and other sanitary practices will assist in preventing gross increases in the rat population.





3-5. MECHANICAL CONTROL


	a. Trapping. The use of traps is largely restricted to survey work; however, under certain circumstances, traps may be used as a method of control. Trapping is recommended for use in those places where it is not advisable to use poison bait or gas. It is also recommended as a follow-up to rodent poisoning to kill any rodents that survive. It is a slow method of reducing populations and it is normally reserved for smell rodent populations. Generally, less than 10 percent of the traps can be counted on to effect satisfactory rodent control. The need for using a large number of traps in all promising locations is therefore evident.

	(1) In trapping rats, the proper placement of the trap is far more important than is the selection of a bait. As previously stated, rats follow natural runways whenever possible. Their instinct for security and protection causes them to travel behind anything that is placed near a wall. The best baited trap will rarely entice a rat into the open. When a trap can be set behind objects that are stacked close to the wall or behind a board leaned against a wall, it will be much more likely to lure a rat into investigating it. Live trapping is used to obtain specimens of infected animals in a plague situation and should begin at the center of the infested area and move outward in a radical direction as far as the animals are found. The snap trap is the one of choice, after you have determined that there are no diseases present in the rodent population. Steel traps with approximately 3 1/2-inch jaw spread (size No. 0) are also used (see figure 3-1). Cage and box-type traps are sometimes used when live,




[image: Figure 3-1. Three frequently used rat traps. (A, wood-base snap trap, with bait; B, steel trap, used baited or unbaited; C, snap trap with expanded trigger).]
Figure 3-1. Three frequently used rat traps. (A, wood-base snap trap, with bait; B, steel trap, used baited or unbaited; C, snap trap with expanded trigger).

uninjured rats are desired. Usually the catch in any type of trap will be best the first night, so it is essential to set a sufficient number. A rat caught in each trap on the first night indicates that an insufficient numbers of traps were used. If traps are kept set in the same locations for a week, it is probable that no more rats will be caught, even though rats are in the area. Rats quickly become "trap-wise," necessitating frequent changes in settings and baits. If a rat proof building must be entirely freed of rats by trapping, many snap and steel traps should be used in order to catch as many as possible the first night. As the infestation is decreased, the number of traps may be correspondingly reduced. More care then should be taken in the setting and camouflaging of the traps to catch the more elusive rats. In a particularly difficult situation, it usually pays to remove the traps for a week and to use poisoned baits during the interim. Traps require servicing daily and sometimes twice daily. It is best to set them late in the afternoon when there is less chance that they will be sprung by careless people. Much time must be spent in this setting and daily servicing of traps if good catches are expected. Rats often set off traps without being caught. Traps should be cleaned whenever necessary to ensure efficient operation. A trap that rocks in its setting will generally not catch rats, and warped traps are unserviceable. It is not necessary to avoid handling traps, nor is it necessary to wash or sterilize them, because human odors or odors from previously caught rats do not deter rats from approaching them.

(2) Snap traps usually kill rats caught in them. All traps should be set on a hairtrigger so that they will be set off in the slightest touch. A good test of sensitivity is to touch the trigger with a flat piece of writing paper. If this is not sufficient to spring the trap, the setting is improper or the trap needs adjustment. When set, the trigger should be nearly parallel to the base of the trap and should not be up at an angle. Snap traps may be baited or unbaited (see figure 3-2). A solid bait, about the size of the end of


[image: Figure 3-2. Expanded trigger trap set in runway]
Figure 3-2. Expanded trigger trap set in runway

one's index finger, is tied securely to the trigger. Ground baits may be used but are difficult to fasten properly. Baits may be of any food (listed in the section on poisons) attractive to the rats. The baited traps should be placed near, but not in, rat runs because rats prefer to investigate food and may be wary of obstructions in their runways. Traps near a wall or other vertical surface should be placed about 1 foot from and at right angles to the wall, with the hair trigger toward the wall. Therefore, a rat running along the wall from either direction, in leaving the run, will go straight for the bait on the trigger. Camouflaging traps by sprinkling dust or other light material over all but the bait is desirable, but care should be taken to prevent interference with trigger or spring action. On earth floors, the base of the trap should be worked down into the soil until the top is flush with the ground level. Sufficient headroom for the trap to spring should always be allowed. Baited traps are best trap set in runway. Fastened down, so that a rat caught by the tail or foot cannot drag them away, but this will not always be required. Baits should be changed at least every third day unless a permanent-type bait or a bait with a preservative is used. Rancid bacon or moldy cake usually will not tempt a rat. It is also desirable to vary the bait every few days, switching to an entirely different type. If a bait is eaten from the trigger without springing the trap, the setting is improper or the trap is defective; however, baits sometimes are eaten by mice or insects. Snap traps may be used unbaited if the trigger is enlarged to provide a pattern on which rats may step (figure 3-2). This can be done by fastening a 1 1/2-inch square of fly screen, tin, or cardboard securely to the trap trigger or bait hook. Fly screen, or tin may be soldered to the trigger, or cardboard may be wired in place. Traps so modified are termed expanded-trigger traps or flap traps and must be placed directly in rat runs since there is no lure. Boards, boxes, or other obstacles should be placed beside or immediately behind such traps. Placing of these traps requires knowledge of rat habits; the trigger must know exactly where the rats travel if he is to catch them. The traps may need to be camouflaged for any wise rats that survive after the first few days of trapping. In addition to the usual settings for expanded-trigger traps in rat runs and corners, near burrows, and holes, and in protected secluded areas, they also may be placed on shelves, tops of fixtures, beams, pipes, and other overhead runways. On overhead beams, particularly for roof rats or mice, wood traps can be suspended either horizontally or vertically on the beam, with the trigger in the rodent's normal path. A 1/8 inch hole may be drilled 1/2 inch from the front center of the trap, a small finishing nail driven into the beam at the point of the setting, and the trap hooked over this nail. A string from the back of the trap is tied to a nail in the beam below. Thus, when a rat is caught, the trap is jarred off the nail, and the rat and the trap hang down by the string.

(3) Steel animal traps usually are not used with bait on the trigger, and only an occasional rat is caught by the neck. Steel traps catch rats by the leg or belly. They require careful adjustment, even when new. Any burr of metal on the trigger catch or release lever, which would keep these parts from slipping easily, should be filed off. When properly adjusted and set, the tops of the two jaws and the trigger pan should be in one horizontal plane (see figure 3-3). The height of the jaws is regulated by turning the spring in a counter-clockwise direction. In an adjusted trap, the spring arm will be approximately 45 degrees from the axis of the jaws, and one jaw will fit into a small depression in the spring handle. Each steel trap is provided with for a chain and a ring.


[image: Figure 3-3. Checking steel trap for correct setting. The chain should be fastened securely to some object so that a rat cannot drag the trap away. It may be nai]
Figure 3-3. Checking steel trap for correct setting. The chain should be fastened securely to some object so that a rat cannot drag the trap away. It may be nai

The chain should be fastened securely to some object so that a rat cannot drag the trap away. It may be nailed to the floor with a staple. To avoid losing rats or having them get into holes, the staples should be placed on the chain as close to the trap as feasible. Traps are placed in rat runs and inside or near the entrance to holes, generally with one on both sides if rats can go in either direction. When placed along a wall, the axis of the trap jaw must be parallel to the wall, with the nearest jaw almost touching it. The best way to test a steel trap is to set it on a table and strike the trigger with a stick held horizontally. If the stick hits the trap along the axis of the jaws, it will be caught, and the trap will have been placed correctly. If the stick hits at right angles to the jaw axis, the trap will spring, but the stick will be pushed up by the jaws and not caught. The same thing will be true for a rat if his belly is over the trigger pan when the trap is sprung. The essentials of setting steel traps are as follows:


	(a) Set traps only in rat runs.

	(b) Place the traps so that the axis of the jaw is in line with the direction of rat travel, not at right angles.

	(c) Move the spring to rest at 30 to 45 degree from the axis of the jaws.




	(d) Place the trap so that end of the spring points out from the wall.




	(e) Block all runways with boards, boxes, or other objects; place the traps inside the blocked areas or in the most confined parts of the runs.

	(f) Fasten the chain away from the rat runs and on or near the floor, never over the run.

	(g) Keep the chains from the adjacent traps far enough apart so that a rat caught in one trap cannot spring the second.

	(h) Fasten the chain so that the trap cannot be dragged into a hold or wall crevice where the rat will be difficult to remove.




	(i) Use tracking patches to determine where traps may be used most effectively.

	(j) Camouflage traps with dust or torn paper if rats appear to be circling around them.

	(k) On pipes, wire the trap horizontally by running a wire around the pipe and under the trigger pan.

	(l) Don't "ring" a rat hole or "line" a run with traps. Two at each hole or one at each end of a run are enough.

	(4) Cage traps have an entrance chamber and a bait chamber with an opening into which a rat can go, but by which it cannot return. Cage traps occasionally have to be complete covered except for the rat entrance. Another type of cage trap consists of a wooden box open at one or both ends, having one or two doors, and closed by a lever, which is fastened to a trigger. These are similar to rabbit traps, and catch animals through the use of baits. The trigger may hold the bait or it may be a wire or treadle on which the rat walks inside the box (see figure 3-4).




[image: Figure 3-4. Box trap.]
Figure 3-4. Box trap.

(5) Glue boards have characteristics of both the snap trap and the cage trap. These traps can be placed directly in the run and can be used baited or unbaited. Rodents are trapped live and, if traps are inspected daily, ectoparasite control may not be necessary prior to initiating a trapping program. Sticky traps must be inspected frequently to ensure that they have not become wet or covered with dust thus rendering them ineffective. Ready-to-use traps come in two sizes. One is used for rats and the other for mice. Traps can be made by coating cardboard or similar material with commercially available stick-em type glues (see figure 3-5).


[image: Figure 3-5. Glue board.]
Figure 3-5. Glue board.

b. Rat Proofing. Rat proofing consists of constructing buildings or of changing their construction to prevent the entrance of rats and the eliminate potential shelter for them within the structure of the building. It is obvious that rat proofing is of great importance in the prevention and control of rats. Rats often gnaw wooden doors and window frames to gain entrance into buildings; they can enlarge openings in masonry, particularly in mortar and brick of poor quality. Openings of more than 3/4-inch width, particularly those around pipes and wire conduits, should be closed. Conduits themselves should be limited, if possible, to sizes that will prevent rodent passage. Cracks around doors, gratings, windows, and other such openings, if less than 4 feet above the ground or accessible from edges, pipes, or wires, should be covered or filled. Doors should be self-closing and should fit tightly. Double walls and the space between walls should be blocked with fire stops; these stops, as well as the beams supporting floors, should be so constructed that they cannot be used by rats as runways. Wooden sills and doors and windows at ground level should be sheathed with metal to prevent gnawing. Sheet metal of at least 26-gauge, 1/4-inch and 1/2-inch hardware cloth, and cement are all suitable rat proofing materials, although rats have been known to gnaw fresh cement. Hardware cloth of 1/2-inch gauge will not stop the house mouse. Foundations should extend at least 3 feet below the surface of the ground and have a 1 foot offset extending outward from the building at the bottom to prevent burrowing (see figure 3-6). In rat proofing, it should be remembered that rats can jump 2 feet vertically, can dig 4 feet and occasionally even more to get under foundations, can climb rough walls or smooth pipes of up to 3-inch diameter, and can travel on telephone and light wires.



c. Harborage Elimination.

(1) Accumulations of trash and waste materials must be eliminated to prevent their use as rat shelters. Likewise, salvage lumber and similar materials should be stacked on platforms 18 inches above the ground and well away from the building walls. The removal of vegetation along canal banks and near buildings will aid in eliminating rat shelters in these places. Limbs of trees overhanging a building should be trimmed to keep them not less than 4 feet from the structure, unless this interferes with camouflage.


[image: Figure 3-6. Curtain walls (for ratproofing).]
Figure 3-6. Curtain walls (for ratproofing).

(2) Harborages within buildings are of three types--structural, incidental, and temporary. Structural harborages include double walls, spaces between floors and ceilings, and boxed-in pipes and beams. The incidental types result from installation of "infestable" furniture, fixtures, and equipment, including shelves, counters, refrigerators, etc. Temporary shelters are those found in accumulation of rubbish, in piles of old lumber and rocks, and among masses of materials and supplies. During a control campaign, rat harborages should always be destroyed in order to prevent them from being used by new rodents that may enter the area later. This also will prevent such new occupants from becoming infested by ectoparasites that remain alive in the old shelters when their original hosts have been killed, an important consideration in disease control.



3-6. PHYSICAL CONTROL

The use of physical control involves the use of devices that change the habitat such that rodent behavior is affected or they are repelled. Recently, several manufacturers have developed and sold sonic and electromagnetic devices, claiming that they disrupt the rodents mating, feeding, and other habits or actually repel a rodent from the area. None of these items have been registered with the Environmental Protection Agency and furthermore, research has indicated that they are ineffective in repelling rodents. Because of these factors, the DOD does not recommend the purchase and use of these items for rodent control.



3-7. REGULATORY


	a. Laws and Regulations. Local laws and standard operating procedures are used in the regulation of landfill operations and proper maintenance of sanitation in and around food handling establishments, quarters, and other government facilities. Various regulations govern standards of sanitation and procedures to be utilized at military installations and during combat operations.

	b. Retrograde Cargo. Rodent control in and around port facilities may present some problems peculiar to that type of environment. The movement of ships from one country to another always poses a potential threat of communicable diseases spread by rodents and their ectoparasites. The Quarantine Service of the US Public Health Service is charged with the inspection against and eradication of vector pests brought to our shores by ships and aircraft. The Service maintains constant surveillance of incoming and outgoing traffic of all ports of entry. The principles of rodent control on shipboard and around waterfront areas are the same as mentioned previously. More emphasis should be placed on mechanical measures to prevent the movement of rodents to and from ships. Lighting all ramps and placing metal ratguards on all lines are two methods in worldwide use. Shipboard fumigation and intensive poisoning programs aboard ships and in waterfront areas are also used.





3-8. CHEMICAL CONTROL (POISONS)



a. General.


	(1) The use of poisons (rodenticides) to kill rodents is an important part of any well-balanced rodent control program. It should be remembered, however, that programs depending solely on poisoning render limited results and are temporary since rodent populations quickly rebuild. Chemical control measures should be initiated in conjunction with rodent proofing and environmental sanitation programs. Rodent poisoning programs must be carefully planned and carefully executed. The fact that such a program is about to begin should be given the widest possible dissemination throughout the area in which the poison is to employed. This will help to prevent any possible accidental poisoning of humans or pets. The initial poisoning should provide complete coverage of the entire rodent-infested area. It may be useful to use prebaiting (use of nonpoisoned bait) for up to 6 days prior to beginning the actual poisoning program in order to lessen the rodent's natural avoidance of strange objects and food. Pre-baiting would also aid in determining the rodents' food preference, and increase the chances of a successful control program.

	(2) There are many rodenticides available; and their uses, effects, and hazards vary greatly. Safety requirements for the protection of humans, pets, livestock, poultry, and birds govern the selection of poisons and the methods in which they are used. Much of the poison is required to be used outdoors and in other places where access to it cannot be absolutely controlled, so any highly toxic poisons which do not contain an vomiting agent should not be used except by trained and certified personnel. These are personnel who have been specially trained in the safe, effective, and economical use of pesticides, and who have received certification from the command entomologist. Always read the pesticide label of the rodenticide to be used.

	(3) Chemicals used in military rodent control programs are both standard and nonstandard. A standard rodenticide is one of which has been assigned a national stock number and which is available through normal supply channels. A nonstandard item is one that must be justified for a specific purpose and purchased from nonmilitary sources. Figure 3-7 lists the standard rodenticides commonly used in military pest control operations.






STANDARD RODENTICIDES FOR USE IN MILITARY OPERATIONS

1. General Use. The following rodenticides are considered general use items and may be used safely by other then certified personnel (for example Field Sanitation Teams) if label directions are followed. Procurement approval is not required. Rodenticides to read as follows:








	Pesticide
	Stock

Number




	Rodenticide Bait, anticoagulant,

0.005 percent diphacinone
	6840-00-089-4664



	Rodenticide Bait, anticoagulant,

0.005 percent Brodifacoum (Talon-G)
	6840-01-426-4808



	Rodenticide Bait, anticoagulant,

0.005 percent bromadiolone (Maki)
	6840-01-151-4884





2. Supervision Required. The following rodenticides must be applied by, or under the direction supervision of trained and certified personnel. Procurement approval is required. Rodenticides to read as follows:








	Pesticide
	Stock

Number




	Rodenticide Bait, 2 percent zinc phosphide

(ZP Rodent Bait) restricted
	6840-01-435-9320



	Rodenticide, 10 percent zinc phosphide

(ZP Tracking Powder) restricted
	6840-01-435-9318





Figure 3-7. Standard rodenticides for use in military operations.

b. Anticoagulants. Anticoagulants are the rodenticides generally recommended for use by the military, civilian health departments, or the public. They are available through supply channels as well as commercially, and they are the ones with which the untrained individual is the least likely to experience difficulty. The anticoagulant poisons such as Warfarin, Brodifacoum, Bromadiolone or diphacinone kill in a manner radically different from the older, single-dose poisons. They must be ingested for several days before they become effective. This provides a definite safety factor for children or animals eating a single large portion of anticoagulant bait. These poisons cause internal hemorrhages, so the rodents literally "bleed to death." Even when weakened, rats apparently do not associate their loss of strength with their food supply. They return to feed on anticoagulant-treated baits again and again. The problem of bait shyness commonly associated with "one-shot" poisons is largely overcome. Nonfatal doses of single-dose poisons that are painful are largely overcome. Nonfatal doses of single-dose poisons are painful, where as anticoagulants apparently cause no pain.


c. Nonstandard Rodenticides.


	(1) Zinc phosphide is a poison, which is effective against Norway rats, roof rats, and house mice. It kills them by causing heart paralysis and gastrointestinal and liver damage. The offensive odor and unattractive color of zinc phosphide serve as safety factors, in that most well-fed domestic animals will not touch baits prepared with it. However, domestic rodents seem to like the taste and pungent odor of the phosphorus.

	(2) Epibloc (alpha-chlorohydrin). Epibloc is a new rodenticide, a toxicant sterilant. It both kills rats when lethal doses are eaten and sterilizes adult male rats, which eat sublethal doses. Like all pesticides, epibloc must be used in strict adherence with label directions.





d. Preparation of Baits.


	(1) Rodenticides should be mixed with non-decomposing bait materials according to the printed instructions on the label of the container. Solid and liquid baits lose their attractiveness or evaporate after exposure and must be checked frequently to ensure that the available supply remains attractive and plentiful and to determine if they are located in the right places. Mix bait only as directed. Using too much poison may give the bait a strong taste or odor; using too little will not kill and may result in "bait shyness." Excessive amounts of poison increase the danger to man and to domestic animals. A vomiting agent, usually tartar emetic, is mixed with zinc phosphide to protect other animals, even though acceptability of such baits is thereby reduced. Bats are among the few animals that are unable to vomit.

	(2) Since the foods preferred by rodents vary with the species and the geographical locality, samples should be placed for one or two nights in places frequented by the animals to ascertain which food is accepted most readily. Test samples should be selected from the three classes of food and fruits and vegetables (melons, sweet potatoes, bananas). Because some rats take peanut butter readily, but refuse bacon, for instance, several materials of each class should be tried. A binder of molasses or of vegetable, mineral, or fish oil is often used in cereal or dry baits to hold poison and dry bait together, and to aid in mixing

	(3) Anticoagulant water baits are made by mixing sodium or calcium salts of the coagulants in water. They are usually dispensed in bait stations similar to chicken watering fountains. These fountains are often used in dry attics, in warehouses in which all water sources can be restricted, and in some bait stations with adequate space for both liquid and dry baits. Adding sugar to water baits can attract more rodents.




	(4) Anticoagulants come in many ready-to-use forms such as bait blocks, pellets, toss packs, and paraffin formulations. These formulations require in mixing or formulating and hence are timesaving devices.

	(5) Baits formulated with grain products (for example, toss-it packs, ready-touse) may be a source of stored products pest infestation. Toss-it packs should not be used where infestable subsistance items are stored because of possible stored products pests infestations.

	(6) The following precautions must be observed when mixing baits:




	(a) Clearly label poisons and mixing equipment. Do not use mixing equipment for other purposes. Lock up poisons and mixing equipment when not in use.

	(b) Treat all poisons with respect. Avoid inhaling powders or getting poisons on hands, clothes, or utensils from which they may reach the mouth.

	(c) Always mix poisons in a well-ventilated place, particularly when mixing dry ingredients.

	(7) For second-generation anticoagulants such as Talon (Brodifacoum), Maki (Bromadiolone), and Epibloc (alpha-chlorhydrin) numerous small baits (5 to 15 grams) should be used at intervals of 7 days in places frequented by rodents. Baits should be utilized in tamper-proof bait boxes addressed in paragraph e. below.

	e. Bait Boxes. Bait boxes should be tamper-proof (where children or curious people can't reach the baits) and protected from domestic animals. They should be weather-resistant, unbreakable and should be nailed into place or secured in places where people may move or tamper with them. Several commercial-type bait boxes are available which fulfill these requirements. All bait boxes should have 2-inch openings.





3-9. MAINTENANCE OF CONTINUITY IN THE PROGRAM

Maintenance of continuity in the rodent control program is of paramount importance. The following steps should be followed to ensure the complete eradication of rodents:


	a. Resurvey regularly.

	b. Continue environmental sanitation.




	c. Routinely inspect and repair rodent proofing.




	d. Exterminate rodents as required.








3-10. ADDITIONAL INFORMATION

Additional rodent biology and control information is available in Technical Guide (TG) Number 138, Commercial Rodent Control, January 1985, US Army Environmental Agency, Aberdeen Proving Ground, MD 21010-5422.

Continue with Exercises




EXERCISES, LESSON 3

INSTRUCTIONS : Answer the following exercises by marking the lettered response that BEST answers the exercise, by completing the incomplete statement, or by writing the answer in the space provided at the end of the exercise.

After you have completed all of these exercises, turn to "Solutions to Exercises" at the end of the lesson and check your answers. For each exercise answered









	
	incorrectly, reread the material referenced with the solution.
	




	1.
	What percent of rodent traps can be counted on to kill rodents?
	



	
	a. 10 percent.
	



	
	b. 15 percent.
	



	
	c. 25 percent.
	



	
	d. 30 percent.
	



	2.
	How much anticoagulant bait should be used in each feeding station?
	



	
	a. At least 2 ounces.
	



	
	b. At least 4 ounces.
	



	
	c. At least 1 ounce.
	



	
	d. At least 3 ounces.
	



	3.
	Match the following:
	



	
	a. Pival.
	(1)

Used as a fumigant.



	
	b. Aluminum Phosphide.
	(2)

An anticoagulant.



	
	c. Zinc Phosphide.
	(3) A single-dose rodenticide.












	4.
	Rodent infestations can usually be traced to:




	
	a. Unsanitary conditions.



	
	b. Absence of chemical control programs.



	
	c. Inadequate rodent-proofing.



	
	d. Destruction caused by wars or natural disasters.



	5.
	Harborages within buildings are of three types:,

, and



	6.
	If a disease is suspected in a rodent population, what must be done before

rodent extermination begins?



	
	a. Complete rodent proofing of buildings.



	
	b. Destruction of rodent nests and harborages.



	
	c. Fumigation of burrows.



	
	d. Ectoparasite control.



	7.
	Which of the following rodenticides is recommended for general use?



	
	a. Zinc phosphide.



	
	b. Anticoagulant, universal concentrate.



	
	c. Aluminum phosphide.



	
	d. Rodenticide, Bait, Anticoagulant, 0.005 percent Brodifacoum.













	8.
	Match the following:
	




	
	a. Mechanical control
	(1) Can best be accomplished

through the use of residual

insecticides.



	
	b. Cultural control


	(2) The most effective means of

controlling rodents.



	
	c. Chemical control


	(3) Renders limited results and is

temporary.



	
	
	(4) Consists of constructing or

changing buildings to prevent

entry of rodents.



	
	
	(5) Normally reserved for small

rodent infestations and low rat

densities.



	9.
	Rodenticides should be used in bait boxes to prevent children,

curious people, and domestic animals from reaching the bait.
	



	10.
	For proper ratproofing, openings of more than width should be closed.
	



	
	a. 1/2 inch.
	



	
	b. 3/4 inch.
	



	
	c. 1 inch.
	



	
	d. 2 inches.
	



	11.
	Chemical control measures should be initiated in conjunction with
	



	
	and environmental sanitation programs.
	












	12.
	During mechanical control measures, a rat is caught in each trap on the first

night. What does this indicate?




	
	a. An insufficient number of traps were used.



	
	b. The rodent infestation is extremely heavy.



	
	c. All the traps are in ideal locations.



	
	d. The correct bait is being used.



	13.
	If there is evidence of a rat infestation at a sanitary landfill, the compacted earth

cover should be inches thick at the end of each operating day.



	
	a. 6.



	
	b. 12.



	
	c. 18.



	
	d. 24.





Check Your Answers on Next Page



SOLUTIONS TO EXERCISES, LESSON 3


	1. a (para 3-5a)

	2. b (para 3-8f)

	3. a (2) (para 3-8c(2)(c))

	b (1) (para 3-8c (2))

	c (3) (para 3-8c(1))

	4. a (para 3-4a)

	5. Structural, incidental, temporary (para 3-5c(2))

	6. d (para 3-2a)

	7. d (para 3-8b)

	8. a (5) (para 3-5a)

	b (2) (para 3-4)

	c (3) (para 3-8a(1))

	9. Tamper-proof (para 3-8f)

	10. b (para 3-5b)

	11. Rodent proofing (para 3-8a(1))

	12. a (para 3-5a(1))

	13. b (para 3-4b)



End of Lesson 3
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