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Fiir. 1.—Younsr apple tree, headed much too high in order to prevent jackrabbits from
oiut i i iu off the scaiioid branches. Note that trunk of tree is painted with a repellant. A g'ood
rabbit-proof fence inclosing the orchard is the best protection from these pests.



How to Combat
Rabbits, Gophers, Prairie Dogs, Coyotes, Ants

and Grasshoppers
By Arthur L. Paschal!

Predatory animals_and insect pests are doing much damage to crops,
gardens, orchards, and the ranges, in many parts of Arizona. Many in-
quiries are bnng received from those who want to know how best to com-
bat these pests. It is to meet this demand and answer these inquiries
that this publication has been prepared.

No attempt has been made to give the life history of the several species
discussed. The writer's intention has been to afford the best and most
recent information for the extermination or control of pests in as brief
a form as possible, to meet the requirements of busy people. The methods
given are thoroughly practical.

RABBITS

Speaking in a general way, there are two kinds of rabbits, the large
jackrabbits (two species), and the smaller cottontails. The best time to
combat both kinds is in winter when their natural food is scarce. This
is also when they do the most damage.

RABBIT DRIVES

While jackrabbits are usually more destructive than cottontails they
are also easier to control by means of community rabbit drives, which is the
most rapid way of getting rid of them. In carrying out such a drive the
whole community should be interested and every one over ten years old
should take an active part.

V

2.—Plan of rabbit drrve.

Plan of drive

The pen, A, should be of sufficient size (usually about 20' x 20') to
hold the rabbits of an ordinary drive. It should be made of stout close-
mesh woven wire fence, 5 ft. high, with the bottom wire 3 to 4 inches
under ground to prevent the rabbits from digging out. The wings, B
and Cf must also be of sufficiently close-meshed wire so that the smaller
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rabbits will not get through. The fencing need not be as high as that for
the pen, wire 24 inches high, or more, bzing suitable. The wings should
be as long as they can be made. One mile is not too long, but a shorter
length should catch many rabbits. These wings had to a small opening,
D, in the pen. The people in the drive form a semi-circle in front of the
pen and wings, as shown by the small circb, E. The distance apart of the
drivers and the distance from the pen depends upon the country, whether
brushy or open grass land. In brushy country the drive should b* short,
perhaps one mile; while in open grass land the drives may extend over
two to five miles. Th? people should carry tin pans, or other objects with
which to make a noise and frighten the rabbits along, especially when
beginning the drive and while the drivers are far apart. The drivers
should walk at about the same gait, towards the pen, as shown by the
arrow points. Other drivers may be formed in two flanks, one on each
side. These will drive towards the front of the pen and form the lines
C G, B G before the line E approaches them. No guns should be alloued,
for these may cause accidents; but each drher should carry a light club
with which to kill the rabbits as they try to run through the line when
it closes in near the p?n. The clubs are also to be used for killing the
rabbits in the pen.

In some localities there are farmers who ha\e fenced large fields with
rabbit-proof wire fencing. In such places, these wiri fences may be used
to great advantage for rabbit drives, by using the wire fence for one of
the wings of the drive, a* shown in the following diagram;

\

Fig. 3.-*—-Fencfiig: used for rabbit dme.

The drivers should be placed in a serni-circlej the flank on the side B
driving rabbits towards the front where they will thm be driven towards
A and into the pen. It sometimes happens that there is a farm on each
side of the road fenced, with the corners coming near each other on oppo-
site sides of the road in such a way as to form the two wings, in which
case the pen can be put in the road as shown. The writer remembers such
an instance, near Cochise.
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In case there is no rabbit-proof wire fence to be used as above de-
scribed, woven wire may be attached to ordinary pasture or field fence
posts. If there is any farmer in the community who is buying woven wire
to fence a field he should be induced to first loan his wire fencing to
the community for use in a rabbit drive. Sometimes hardwaAe dealers
will rent fence wire to the farmers for this purpose, the farmers each
contributing to the cost of the loan while the merchant deducts the rental
from the sale-price of the wire on account of unrolling. Usage for this
purpose does not ordinarily damage the wire.

Where a large number of people engage in a drive many rabbits may
be killed without the use of wire. The people form a large circle and
gradually close in. In this way ttu rabbits are huddled together in the
center where they become confused and can be clubbed easily. No guns
should be allowed.

TRAPPING

An effective trap can be made by using a pen similar to the one men-
tioned for the drive, but smaller (10 x 14 ft.) and with a "goose-neck"
entrance, as showm in the following figure:

Fig. 4 —Pen trap with gooseneck entrance.

The opening at A should be about 3 ft. wide and the end of the en-
trance alley B should be narrowed down to 8 inches. The rabbits enter
this trap and are unable to find their way out, unless they be left in the pen
for several days. These traps may be made along garden fences, in which
case C orD may be the corner of the fence. Attractive bait such as alfalfa,
corn, sweet potatoes, etc., should be placed in the runway and inside the
pen. This form of trap is mors effective for jackrabbits, but will also often
catch cottontails.

For cottontails the following is a very effective trap: Nail 4 pieces
of 1 x 12 inch boards, 2 ft. long, together to form a box without end
pieces. A goods box may be used for this. Set the box in the ground
directly under the woven wire fence, so that the bottom wire of the fence
is 4 or 5 inches above the top of the box. Have a trap door on the top of
the box as illustrated (Fig 5). The rest of the fence should have the
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bottom wire well underground so that the rabbits will not dig under it.
The rabbits will run along the: fence, looking for an opening. They vull
attempt to pass under the fence o\er the box, wrhen the trap door will
drop and let them into the box.

Box

A tSEtCTJor? £>

p3gt 5.—Pitfall trap to be placed under fence.

This form of trap has been found very effective. One farmer stated
that he found from 4 to 6 cottontails in each trap for each of several
mornings, until the number of cottontails was materially reduced.

In firm soil, instead of putting a box in the ground a pit is dug, and
a trap door, with supporting frame, can be used with equal effectiveness.

Another rabbit trap, for cottontails, is made of two 1 in. x. 6 in. boards,
A and 5., 3 ft. long and with two short cross pieces, C and D, at each end.
Two piesc.as 1 in. x 5T/2 in., about 2 ft. 3 in. long (£ and F) are naikd or
fastened with screws att?A one end of the trap is placed beneath the woven

\ _

Fig 6.™—Another form of-pitfall trap, for han! ground.

wire at a point wh-era the rabbits have been entering, the trap being inside of
the garden or field. Undr the trap is a pit or box in the ground. When the
rabbit gets near the center of the board, £ or F, the board tilts and lets it fall
into the pit or box. This kind of trap is being used in the San Simon Valley
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with great success. Many rabbits are being trapped in one of these in a
single night. A door in the side of the pit or box can be arranged, through
which the rabbits can be removed.

During late fall and in winter cottontails make excellent human food,
and the young ones are good to eat at all times of the year. Young
jackrabbits are also good to eat during fall and winter, if they are soaked
overnight in salt water to which a little baking soda has been added.
This will remove the "wild" odor and taste.

Rabbits of all kinds make excellent food for poultry. Even poisoned
rabbits may be used for this purpose without danger of poisoning fowls,
or other animals, provided the head, stomach and intestines are removed
and buried. Strychnine acts upon the nerves and kills the animals before
it is absorbed into the circulatory system. One jackrabbit per day fed
along with a grain ration is sufficient for 35 to 40 hens. The rabbits
may be ground or chopped finely, or if fed fresh, may be cleaned and then
nailed to a post for hens to pick at.

POISONING

Both jackrabbits and cottontails can be controlled and largely extermi-
nated by systematic poisoning. However, care should be exercised in
using poisons. The U. S. Department of Agriculture, Bureau of Biologi-
cal Survey, recommends as follows:

"When the law permits, poison can often be used to advantage, es-
pecially at times when the natural food of the rabbit is scarce. The fol-
lowing formulas have been employed with considerable success:

"Alfalfa poison: Dissolve 1 ounce of strychnine sulphate in 2 gallons
of boiling water and sprinkle over 16 pounds of leafy alfalfa hay, chopped
in 2-inch lengths. The poisoned hay may be scattered in small heaps
along rabbit trails in inclosures from which stock is excluded,

"Grain poison: Mix together 1 ounce of powdered strychnine (alkaloid)
and 1 ounce of baking soda. Sift this into 1 pint of thin hot starch paste
and stir thoroughly. (The starch paste is made by mixing 1 heaping table-
spoonful of gloss starch in a little cold water, which is then added to one
pint of hot water and boiled until a clear thin paste is formed. Add one-
tenth ounce of saccharine and stir.

"Apply to 12 quarts of oats, rolled barley, milo maize or feterita. Mix
well until grain is evenly coated. Use as directed for alfalfa poison. If
the powdered strychnine alkaloid is not available, strychnine sulphate
crystals may be used if prepared as for prairie diogs.

"This same creamy paste can also be applied to orchard prunings.
The smaller twigs should be cut up into 2 or 3 inch lengths and the poison
applied in the same way as with oats,

"Poisoned green baits: Cut up a supply of sweet potatoes, carrots, par-
snips, apples, or other similar baits into cubes J4 to 1 inch in diameter.
Insert in each a small quantity of powdered strychnine or a small strych-
nine crystal. When a larger quantity is to be prepared, the powdered
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strychnine can be dusted over the bait by means of a salt shaker in the
proportion of */% ounce of strychnine to 2 quarts of the baits.

"The poisoned grain, prunings, or green baits are dropped along rabbit
trails or in places frequented b} the rabbits, care being exercised in plac-
ing them to prevent any possible injury to live stock."

Rabbits are especially fond of sweet potatoes and these are therefore
better than alfalfa for poisoned bait.

Several years ago the writer killed laige numbers of rabbits, mainly
jackrabbits, on the plains of Texas, where the rabbits were numerous, by
mixing a little powdered strychnine with salt, dampening this so the wind
would not blow it away, and placing it in rabbit trails and along woven
wire fences, out of rsach of stock. In portions of the Southwest where
there are alkali spots or "salt licks" to which the rabbits resort, this salt
bait may not be effective; but where trny cannot obtain salt readily the
poisoned mixture would be effective.

The following salt bait has bem us*d successful!} in Oiegon:

2 quarts salt
1 quart sugar
1 oz. powdered strychnine

One tenth of an ounce of saccharine may be substituted for the one
quart of sugar and would be much better.

Put this mixture out in small heaps of I to 2 tablespoonfuls each on
hard ground where stock will not get to it.

Still another poisoned bait for rabbits consists of
I Ib. powder ?d arsenic
1 gaL bran
1 qt. molasses

Mix thoroughly and spread small quantities in rabbit runways as the
sun is going down.

PROTECTION AGAINST RABBITS

The surest method of securing against damage by rabbits is to fence
against them. For this purpose a woven wire fence at least 30 inches high
should be used. It is more economical to put in a fence of good, stout
wire than one of small and weak wire, like common poultry netting, which
cannot usually be stretched taut. The mesh should be small enough to
prevent cottontails and young jackrabbits from getting through. One
to one and one half inch mesh should extend to 16 inches above ground,
and then the openings may gradually increase. Cottontails have the bad
habit of digging under fences* To insure against this the bottom strand
should be stretched taut u^ori the surf« of hard ground, or 3 to 4
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inches beneath the surface of soft ground. All washes or other openings
beneath the fence should be securely closed and the field should be in-
spected occasionally to see that no fresh openings have been made. If
such are found they may be closed immediately or a trap set in the open-
ing. One or two rabbits will usually do much damage to a garden or
young orchard in a single night.

Farmers who livs in the same section of land can economize by co-
operating in fencing their farms. Where there are four farmers in the
same section, each having 160 acres, they can reduce their rabbit-fence
expense by fencing the whole section on the outside, instead of fencing
each farm separately. The expense of fencing can be reduced further if the
people in the same locality will club together and purchase wire and posts
in carload lots.

Tree protection: Individual tree protectors of woven wire, wood,
paper, straw, etc., are good to defend trees against cottontails, but thess
do not protect the lower branches from jackrabbits. The writer has seen
many young fruit trees, the branches of which had been cut off above
the protectors by jackrabbits.

One farmer in the San Pedro Valley states that he paints his young
fruit trees with nicotine oil and finds that the rabbits do not injure the
tre?s; while the rabbits destroyed trees in a nearby orchard which were
not protected* This, or any other oil or paint, should not be applied to
the foliage, or to very young and tender twigs, as it may kill them. Young
trees just set out may also be injured and even killed by a coating of
grease or thick paint, as this coat will close the pores in the bark. These
"paints" are not poisonous but are repellants. One tablespoonful of
nicotine extract—"Black leaf 40", to" l/2 gallon of whitewash is also
effective as a repellant.

The following formula Js from one of the U. S. Department of Agri-
culture Weekly Press Letters:

Poisoned tree wash: "Dissolve 1 ounce of strychnine sulphate in 3
quarts of boiling water and add "fy pint of laundry starch, previously dis-
solved in 1 pint of cold/ water. Boil this mixture until it becomes a clear
paste. Add 1 ounce of glycerin and stir thoroughly. When sufficiently
cool, apply to trunks of tress with a paint brush. Rabbits that gnaw the
bark will be killed befoTe the tree is injured."

Note: It is probable that % pint of molasses may be substituted for
1 oz. glycerin.

This poisoned wash has proved highly satisfactory in the West and
promises to be one of the most popular methods of protecting trees from
rabbits.
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NATURAL ENb-MIES

Owls, large hawks and coyotes are animals that pre^ upon rabbits
and othei animal pests, such as prairie-dogs, gopheis, rats and mice.
Hawks (except the small "darters" or chicken hawks) and owls should
be protected. They are very valuable in destroying harmful animals and
they do practically no damage. Once the rabbits aie materially reduced
in number or nearly exterminated by drives, trapping and poisoning, thes?
animals will usually ke^p them in such check that their damage will be
negligible. GOPHERS

The following formula for the control of gophers is recommended bv
the U. S. Department of Agriculture Bureau of Biological Survej:

DIRECTIONS FOR DESTROYING POCKET GOPHERS

"Pocket gophers are readily caught in several makes of special traps
commonly on the market, and a few of these suffice to keep small areas
free of these pests. For ridding alfalfa fields, orchards, and long sti etches
of ditch embankments of them, a very successful and much more piac i-
cal method is to poison them by placing baits of sweet potato or of pais-
nips in their underground runways.

"The baits should be cut about an inch long and a half inch square,
and washed and drained. Fiom a pepper box slowly sift l/i ounce of
powdered strychnine (alkaloid) and 1-10 of this quantry of saccharine
(ground together in a mortar or otherwise thoroughly mixed) over about
four quarts of the dampened baits, stirring to distribute the poison evenly.

"The runways, which are usually 4 to 8 inches beneath the surface,
can bs located by means of a probe made of any strong handle an inch in
diameter and 36 inches long. One end should be bluntly pointed, Into
the other should be fitted a piece of yfa inch iron rod, protruding about 12
inches, and bluntly pointed. A foot rest aids in probing in hard soils. Bv
forcing down this iron rod near gopher workings, or a foot or two back
of fre^h mounds, the open tunnel can be felt as the point breaks into it.
The blunt end of the instrument is now used to carefully enlarge the
hole, a bait or two is dropped into the run and the probe hole closed.

"One soon becomes expert in locating the runs, and a man can treat
300 to 500 gopher woikings in a day. Baits need be placed onlv two
places in each separate system of 10 or 30 mounds, which is usually the
home of a single gopher. In our experience baits placed fairly in the op^n
runs have invariably killed the gophers. Th? method has found great
favor wherever it has been introduced."

The writer has used poisoned bait made from $weet potatoes accord-
ing to this formula and found^ it to be entirely satisfactory. He has also
given demonstrations in making and using this poisoned bait and reports
of satisfactory results have been received. Messrs. D, A. Gilchrfet and
Duane Stonier, assistants in the extermination of predatory taimak, with
the LL S, Biological Survey, rendered excellent assistance In tftfe worfc
during the fall of 1916 and winter of 1916-17,
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Fig. 7.—Note the gopher holes and small mounds around this dead apple tree. Gophers
do much damage to crops as well as to orchards and gardens. They are especially troublesome
about reservoirs and irrigation canals and ditches.



330 BULLETIN 81

PRAIRIE DOGS

Prairie dogs are found scattered over large areas within the State,
mainly in the northern and in the southern portions. They spread very
rapidly. According to record the first prairie dogs found in the Sulphur

Fig1. 8.—Which shall have the grass—the cattle, which are valuable, or the prairie dogs
and harvester ants, which are of no value? Prairie dogs and ants destroy grass, roots and tops,
and also cause the soil to become washed away by flood waters. Use poisoned grain for the
prairie dogs and London Purple for the ants.

Spring Valley were discovered near Willcox about 40 years ago. They
are now infesting at least 200 sections of land in this valley, and there are
many other sections which have been infested by these pests on which the
"dogs" have destroyed the grass and have moved away.

It d'oes not take long for prairie dogs to destroy the grass on an area
infested by them. They eat the crowns and roots of grasses, and they
usually destroy the best pasture grasses first. They also prevent the reseed-
ing of the grasses by cutting down the seed stalks, in their efforts to main-
tain an open view of their towns. It has been estimated that 20 prairie dogs,
with their normal increase, will eat or destroy as much grass in a year as
a cow will consume. But this is not all the damage they do, for in destroy-
ing the protective grass sod they leave the land bare for erosion, especially on
slopes and hillsides. In such districts ''washes" will occur which gradually
increase in size, until grasses cannot again establish themselves. The writer
has observed many such places. In other regions where the erosion is not
so great, especially in sandy soil, when the prairie dogs are killed off and
the cattle are kept off for one to two years, the good grasses reappear.

Besides large areas of prairie dog-infested land in the Sulphur Spring
Valley, there are many sections of infested grass land in the San Pedro
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Valley near Hereford, and westward toward the Huachuca Mountains;
and in the upper part of the San Simon Valley. The grass on much of
these 250 sections in the county has been destroyed, and is rapidly being
destroyed on the balance of this area.

Assuming 250 sections of land in Cochise County infested by these
animals, a conservative estimate of the value of this area before the
prairie dogs reduced it may be made from the number of cattle it would
support. Twenty-five acres of average range in Sulphur Spring Valley
will support one yearling for one year. Two hundred and fifty sections
160,000 acres, will therefore support 6,400 yearlings which at a value
of $25 each would be worth $160,000. This is a conservative estimate
of the annual damage doen by these pests in one county.

The means by which to prevent this enormous loss is to exterminate
the prairie dogs by poisoning them. This work should be planned, un-
dertaken and carried out on a community, state-wide basis, although
individuals can profitably keep them killed off their own land. The
State Legislature (Session laws of Aiizona, 1917, Chapter 48) has pro-
vided that, upon petition of 100 residents of any county a tax of one-
half mill may be assessed, and the resulting fund used to purchase
and prepare poisons and distribute them to landholders for use against
rodent pests. This law should be strengthened by compelling every land-
owner to kill the "dogs" on his holdings. This should apply, also, to
state and school lands. The National Government, through the Biologi-

cal Survey, will co-operate by killing the "dogs" on Forest Reserves and the
public domain, as it is now doing in the northern part of the State.
Advisory assistance may also be rendered to communities and individuals.

According to the U. S. Biological Survey there are seven species of
prairie dogs. There are two distinct species in Arizona,—the small
species in the northern part of the State and the large species, which is
found in the Sulphur Spring Valley. According to Mr. D. A. Gilchrist
of the U. S. Biological Survey, who has charge of predatory animal ex-
termination work in Arizona, and who has had experience in poisoning
these pests in both sections of the State, the small northern species hiber-
nates during winter. This species, therefore, must be poisoned in spring
and summer, when the grass is good, and hence it is more difficult to kill
with poisoned bait than the southern species which is active the entire year
and can be killed easily by putting out poisoned bait in winter, spring or
late fall. However, in Cochise County, best results have been secured by
poisoning during the; dry months of March, April and May.

Mr. Gilchrist and the writer tested mijo, fcterita, wheat and rolled
bariey for poisooed bait for prairie <Jt>gs in the Sulphur Spring Valley.
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We found that rolled barley was most effective. Excellent results were
obtained by making and applying bait according to the following formula,
recommended by the U. S. Biological Survey:

DIRECTIONS FOR POISONING PRAIRIE-DOGS IN ARIZONA

"Dissolve 1 ounce of strychnine sulphate in 1J4 pints of boiling water.
Add 1 heaping tablespoonful of gloss starch, previously mixed with a little
cold water, and boil until a clear paste is formed. Add 1 ounce of baking
soda and stir to a creamy mass. Add 1-12 ounce of saccharine and %
pint of syrup and stir thoroughly. Pour over 13 quarts of rolled barley
and mix well until every grain is evenly coated. Allow to dry before
using.

"In bushel quantities use, as above directed, 2y2 ounces strychnine, 2l/2
ounces soda, 1-5 ounce saccharine, 1J4 ounces starch, \y2 quarts boiling
water and ^ of a pint of sirup.

"Scatter poison, when the natural food of the prairie-dog is scarce,
on clean, hard places near the holes, 1 quart to 50 holes. Do not put the
poisoned bait in the holes.

"If powdered strychnine alkaloid is used, prepare the hot starch paste
first Then sift strychnine and baking soda previously mixed thoroughly
together, into the hot starch paste, and stir to a creamy mass. Proceed as
in the above directions with sirup, saccharine, etc.

"In some localities in Arizona where the natural prairie-dog foods
are abundant, success with poison has not always besn obtained by the
usual methods. In such cases excellent results may be secured by placing
a very small quantity of clean rolled barley at each active hole and after
two days treat the areas with poisoned grain prepared as in the above
directions.

Caution

"All poison containers and all utensils used in the preparation of
poison should be kept plainly labeled and out of reach of children, irrespon-
sible persons, and livestock."

When poisoned bait is used according to the above direction—that is,
about one small tablespoonful thrown down on hard earth near the hole,
thus scattering the bait, there is no danger of poisoning stock,

In cases where it is desired that the prairie-dogs be killed off quickly
while the natural food is plentiful, or where a farmer has only a few
acres infested with prairie-dogs and does not care to use poisoned bait,
carbon bisulphide ("high-life") may be used. This generally kills all of
the animals with one application. It is more expensive to use than ths
poisoned bait. The following directions are recommended by the U. S.
Biological Survey:

"One ounce (two tablespoonfuls) of carbon bisulphide should be poured
on a small piece of cotton waste or other cheap absorbent material and
placed well down the hole. Close the hole immediAtdF with clirt or sod*
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Every burrow which sho\vs evidence of being used should b^ treated, and
all holes should be closed with dirt. One gallon is sufficient to treat from
100 to 130 holes (an average of about 125 holes). This can be accom-
plished by one man in 2 to 3 hours.

"Less gas is absorbed by damp soil than by dry soil, hence carbon
bisulphide is somewhat more effective after a heavy ram,

"Careful and judicious use should exteiruinate practically all of the
animals from the arsa treated.

Caution

"Carbon bisulphide evaporates very rapidly, so it should be kept in
tightly corked bottles or cans. It is highly explosive and inflammable and
should nev^r be brought near fire."

COYOTES

Coyotes are valuable animals for destroying rabbits, prairie-dogs and
other small predatory animals; however occasionally they become so num-
erous as to attack and kill small calves, lambs and kids and to cause much
damage by killing chickens and turkeys.

The following directions for poLoning coyotes is given by the U. S.
Biological Survey:

"In poisoning coyotes it should be borne in mind that the animals are
of more than ordinary cunning. Their ability to detect the whereabouts
of a trap or the pres-nce of prison in bait is remarkable. Great care
should be taken in preparing the bait to avoid human scent, for the coyote
seems to regard man iu his worst enmiy. In handling baits do not touch
them with bare hands, but use a pointed stick or wooden forceps.

"To prepare poisoned bait plac- 3 grains of strychnine in a capsule and
insert it into a piece of suet or cow's udder about the size of an English
walnut, being careful to remove all strychnine from outside the capsule.
Strychnine is very bitter and if not put into capsules will be detected as
soon as taken into the mouth, and th* animals, becoming suspicious, will
not swallow the bait, especially if much poisoning has been done in the
neighborhood. Baits should be allowed to stand in a wooden bucket about
48 hours before using to make sure that no human scent remains.

"Coyotes can be attracted to tbs poisoned baits by dragging a piece
of meat (or fresh cowhide) behind a saddle horse over foothills and
across trails where the animals come from the mountains to the valleys
for food and water, and then dropping the baits along the path thus made.
As the animals cross the path they will follow it and pick up and swallow
the poisoned baits, as thsir attention is on the scent of the meat drag.

"Never poison a carcass, but wait until the coyotes have eaten half or
more than half of the fress carcass, then place poisoned baits around the
carcass, from 20 to 30 feet away.

"As coyotes are very fond of fruit, dried figs and prunes make good
bait. Unless an attractive lure is placed near the baits to keep the animals
busy until the strychnine takes effect, they may get away and go a long
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distance before dying, as the capsule has to dissolve to free the strychnine,"
It has been found that if poison is placed in a freshly killed animal

(jachabbit, dog, cat or other fresh meat) which is buried in the earth,
the coyotes will dig it up and eat it and be killed by the poison, when they
would not eat th2 uncovered bait.

ANTS

There are many species of ants, but the ones that cause tne great-
est damage and with which Arizona stockmen and farmers are especially
concerned are the larger species of harvester ants. These are the large
red ants that do so much damage to field crops, vegetables, young trees
and othei plants. Ths writer has seen \oung fruit trees killed by these
pests, which eat the young twigs and buds. Gardens are sometimes ruined
by them, the young plants being cut off at the surface of the ground.
Fields of b?ans have been reduced to less than half stand, the young
plants having been cut off just as th*y were breaking through the surface
crust. In some of these cases farmers were at a loss to know why there
was not a good stand, not having observed that the damage was done by
ants. On one farm the writer found that harvester ants were cutting
down the young plants in a Sudan grass field as fast as they came up.

Harvester ants not only destroy plants but they sometimes do much
harm to animals, sometimes killing them. One woman stated that she
lost 150 small turkeys that died from the effects of harvester ant bites.
These pests often seriously annoy larger animals. A cow may lie down on
a nest, when the ants will bite or "sting" her udder and teats, causing
sores. Blackleg may also sometimes be traced to ant bites which cause
wounds through which the germs find entrance. Harvester ants are
also annoying to people, their bites causing pain and sometimes making sores.
The effect of an ant sting is similar to that of a wasp sting, but is usually
more painful and persistent.

Various methods have been used to exterminate harvester ants. Gaso-
line, coal oil, crude oil, cyanide of potassium and carbon bisulphide
("high-life") have been employed with varying degrees of success. The
best, cheapest and most easily applied remedy for general use is London
purple, the active poison in which is arsenic. It varies greatly in effec-
tiveness. Only a good grade should be purchased. It costs about 25 cents
a pound in 5 pound lots. Sprinkle a small circle of the powder around
the opening of each ant nest, putting a little into the hole* A teaspoon-
ful is usually sufficient for treating one nest This should be applied in
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dry weather, w^hen the ants are active and when there is no strong wind
to blow the powder away. The best time to begin the treatment is wh:n
the ants first become active in the spring. The application should be
repeated at intervals of one week to ten days, as long as ants continue to
show up. The poison acts slowly, killing the ants in one to three days.
In crawling back and forth across the poison the ants get the fine powder
on their hgs and bodies and thus carry it into their nests and track it over
their food supply.

Ants infesting houses should be traced to their nests if possible and
destroyed by pouring in a small amount of coal oil or carbon bisulphide.
These small ants are valuable in grain or seed bins. They destroy the
larvae of harmful insects, especially pea and bean weevils, and grain
weevils.

GRASSHOPPERS

Grasshoppers are on the whole the worst, or one of the wrorst, pests
with which the Arizona farmer has to contend. Grasshoppers not only
destroy crops, gardens, and fruit trees, but also do much damage to the
range by destroying grass and mesquite bean crops.

Fig. 9.—Turkeys are great grasshopper destroyers. They should be herded in order that
they may keep on the move and also that coyotes may not harm them. Herding an hour in the
morning* and an hour in the late afternoon and penning for the rest of the day and at night is a
good plan to handle them. Some one in the community could well make a specialty of raising
and herding turkeys, or taking them to raise and market on shares, thus doing a large enough
business to afford to devote his time to it. (Note the boy in the background and also how the
turkeys string out in a line).

In communities where these pests appear in large numbers and where
the region is sparsely settled, it is difficult and expensive for a farmer who
is surrounded by uncultivated land to save much of his crop. However,
if active measures are taken in time grasshoppers can be controlled.
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MEANS OF CONTROL

Poultry: Grasshoppers can be controlled and at the same time can
be made profitable by raising turkeys to eat them. It is a good plan to
herd the turkeys on grasshopper ground one to two hours in the morning
and again in the afternoon. In this way they are prevented from damag-
ing crops and are protected from hawks and coyotes. In order to herd
at a profit one should have a sufficiently large flock to make it a paying
business. Each farmer or farmer's wife in a locality can easily raise a
few turkeys. As soon as thes? are large enough to be herded one man
can buy them or take them to raise and sell on shares. Usually, as
soon as turkeys are large enough to be herded, grasshoppers and other
insects huve made their appearance. When the grasshopper season is

Fig1. 10.—Turkeys and chickens thrive well in Arizona, are big assets to farms and are
great insect destroyers.

over it requires but little feeding to make turkeys ready for market. This is
a suggestion which every community troubled with grasshoppers should
consider, since Arizona climate is favorable to successful turkey raising.

Chickens and guinea fowls, when allowed free range, are also very
helpful in destroying grasshoppers and other insect pests. Every farm
should maintain a good supply of pure-bred chickens. One farmer in a
badly infested grasshopper district was protected from these pests by a
large flock of White Leghorn hens.

Poisoning: In the absence of turkeys, poison baits are economical and
effective for destroying grasshoppers. By the use of poisoned bran several
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farmers in the badly infested areas of Cochise County sa\ed their crops
from destruction by grasshoppers in 1916.

The following methods of poisoning are recommended by the U. S
Department of Agriculture.

Grasshopper baits: "Ninety-five per cent of grasshoppers attacking
crops in widely different parts of the country were killed quickly and
cheaply by an impioved poison bran bait and the Griddle mixture.
The important change in the formula is to double the amount of lemons or
oranges used in the bait, and to add thess fruits to the Griddle mixture.
The change in the mixture is recommended by the forage crop entomolo-
gists of the department as a result of thorough tests conducted in New
England, Florida, California, and Arizona. These tests were conducted in
different sections and with many different varieties of grasshoppers to
determine, if possible, why the old formulas were only partially effective
with adult grasshoppers and even less effective with >oung grasshoppers,
and to find whether the fault lay with the different mixtures or with the
way they were used. The entomologists found that adding the fruit to
the Griddle mixture and increasing the amount in the bran bait increased
the attraction of the bait to the grasshoppers and led them to eat it more
readily.

New formulas for bran bait and Griddle mixture: The Griddle
mixture as modified for use in Killing young grasshoppers is prepared as
follows:

50 pounds fresh horse droppings. 1 pound salt.
1 pound Paris green. 3 oranges, finely ground.

Ordinarily no fruit at all is used in the Griddle mixture, and but three
01 anges to each 25 pounds of bran bait.

"The poison bran bait, as modified with the especial object of killing
young as well as old grasshoppers, is prepared as follows:

25 pounds wheat bran. 2 quarts cheap molasses or blackstrap.
1 pound Paris green. 6 oranges or lemons.

"Thoroughly mix together the bran and Paris green in an ordinary
washtub or other vessel. Into a separate receptacle, containing the mo-
lasses or sirup, squeeze the juices of the fruit. Chop up finely the skin
and pulp of the fruit and add to the molasses. Dilute with 3 gallons of
wat*r and mix with the bran. Add enough more water to bring the whole
to a stiff dough.

"The bait should be sown broadcast early in the morning, before
sunrise, in strips 1 rod apart, over the area to be treated, so that the
grasshoppers may be attracted to it before it dries out. The most satis-
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factory method of distributing the bait is to sow it from the rear end of
a buggy," Fanners in the Rucker district of the Sulphur Spring Valley
report that thej' have secured best results from poisoning by putting out the
poisoned bait between 11 a. m. and 11 p. m. At this time of day, during
the hot and dry days, the grasshoppers seem unusually thirsty and will
travel a long distance for the moist bait.

Hopperdozeis: Grasshoppers are found usually in large bunches soon
after hatching out. If these are discovered before they begin to fly they
can be exterminated cheaply by the use of 'hopperdozers,' provided con-
ditions are favorable for their use. (For further information on hopper-
dozers see Timely Hint No. 104 of the Arizona Experiment Station).

When grasshoppers are hatched out in areas that contain much dried
grass, the pests may be destroyed by burning off the grass. A circle on
the outside should first be set on fire so that the hoppers cannot escape.

In regions where grasshoppers are likely to occur ths people should
keep a strict lookout in the spring and early summer in order to determine
where they first appear, so that control measures may be applied before the
young grasshoppers begin to fly or destroy vegetation. Clubs should be
formed for this purpose and regular reports made by the members in order
that there may be community cooperation.
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