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PRACTICAL WORK WITH INSECTICIDES.

E. R. LAKE.

The practical work with insecticides at the Station this year covered the
treatment of fifteen apple trees and three pear trees with London purple for
the codling moth, twenty apple trees with kerosene emulsion for the woolly
aphis, and several greenhouse plants with the same emulsion and tobacco
water for the green aphis. The trees selected for treatment were located in
various parts of the college orchard and consequently surrounded by un-
treated trees which may F ave influenced the results of our work to a greater
or less extent. Lack of time and the need of competent assistance prevented
more extensive work, and, in fact, even seriously curtailed several phases of
the work attempted. Therefore, while we feel that this report cannot con-
tain any elaborate or even finished experiments it will serve to indicate the
lines of work pursued with insecticides and furnish some data for next year's
operations.

CODLING MOTH.

On April 3oth, some days after the apple blossoms had generally fallen,
yet while the apples were "standing," the above mentioned eighteen trees
were sprayed with a London purple mixture-434 oz. to 48 gals. water. As
the trees on the whole are rather above the average size, two of them being
especially large, about seventy-five gallons of the mixture was applied at
this spraying, making a little over four gallons to each tree.

On May 23d these same trees were sprayed a second time. The mixture
was reduced in strength-3 oz. to 48 galsbut in quantity remained the
same.

On June i3th all the trees except Nos, jo, II, 12, 13 and 14 received the
third spraying. The mixture was again reduced in strength-23' ozs. to 48
galsand also in quantity, about three gallons per tree being applied.

The fourth spraying, Aug. 12th, was a duplicate of the third.
We deemed this sufficient, and as apparently evident proof, found upon ex-

amination that a very small per cent, of the fruit on the treated trees was af-
fected, while over 50 per cent, of the fruit on the untreated trees was injured.
Soon after this date the late summer and early autumn apples began to fall
very rapidly. For some tmiie these were kept picked up but later they were
left on the ground. In the meantime bands of coarse cloth were tied around
several trees and a daily record kept of the larva caught under them.

A few days after the first spraying the foliage of one treea vigorous
Baldwinwas observed to be seriously burned. Portions of the foliage of
two other trees were also more or less burned. In the latter case it was at-
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tributed to the unequal strength of the mixture as occasionally the mixing
stream would fail to do its work well. In the former case no such reason
could be assigned as the whole foliage was quite uniformly burned. The
cause here was evidently too strong a mixture. At the second spraying sim-
ilar results were observed on two other trees. These like the one before were
rather more vigorous than the others. At the third and fourth sprayings no
injury was noticed. In all cases the pear foliage was less affected than the
apple foliage.

In order to determine whether or not the age of the foliage entered into
the problem of burning, an extra strong mixture was applied to one tree at
this time, but no injurious results were noted. This, along with the obser-
vations made on the other trees at the various times of spraying, lead us to
conclude that young and vigorous foliage is more susceptible to injury from
the arsenites than older or less vigorous foliage. The fact that the pear
foliage was less affected than the apple may have been due to the same cause
as it was more advanced than the latter at the time of spraying.

Observations made for two weeks after the first spraying failed to give
any indications of the moth's work in the fruit of either sprayed or unsprayed
trees, though many of the cocoons on the trunks of the trees had been aban-
doned. Cocoons that had a few days previouslyto our knowledgecon-
tained larvle (?) were found deserted as early as April 20th.

About May 25th, several larve were found in the fruit of the untreated
trees. Five days after a few larvle were taken from the fruit of the sprayed
trees. By the first ofJune at least 20 per cent, of the fruit on the unsprayed
portion of the orchard was affected, while scarcely more than 5 per cent, of
that on the treated part showed any injury done. From this time till Oct.
1st the percentage of affected fruit on the unsprayed trees steadily increased
while it remained practically the same on the sprayed ones till the latter part
of August, but from that time to date of pickingOct. 1stit increased so
rapidly that the final results on some trees of both sprayed and unsprayed
were about the same. We had considered it unsafe to spray later than Aug.
12th, but the results would strongly indicate that had we omitted the first
spraying and given another in the latter part of August effective work would
have been done.

The following figures give the percentages of sound and wormy fruit found
on picking. Several trees are omitted because there were not suitable check
trees.

No accurate record could be kept of Nos. 7, 8, 9 as they are pear trees
and growing near College Hall. Two points of interest, however, were ob-

NO. SOUND. woRMy.
I 10 per cent. 90 per cent. Sprayed.

Check 2 6,4 per cent. 9334 per cent. Unsprayed.
3 o per cent. o per cent. Sprayed.

Check 4 51 per cent. 49 per cent. Unsprayed.
5 70 per cent. 30 per cent. Sprayed.

Check 6 57 per cent. 43 per cent. Unsprayed.
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served, namely, that while the fruit on a large tree of Summer Doyenne was
not injured by the moth, the fruit of a Poun'l Pear and Winter Nellis were
much affected.

The figures given below are simply for the purpose of emphazising the
fact that removing all fallen apples from the orchard is an important factor
in the warfare against this pest. From August 2d to August 27th all fallen
apples were removed from a part of the orchard and the total catch of larvle
under bands was seven. During the same time a total catch of 257 larvle
was made in that part of the orchard where the fallen apples were allowed to
remain on the ground.

The fruit on Nos. io, II, 12, 13, 14trees that were sprayed only twice,April
3oth and May 23dwas entirely worthless. Many larvle were found just
entering the fruit at the time of picking. In some cases at least they were
not more than six to ten days old. Had all fallen apples been destroyed it
is quite fair to suppose such late larve would not have been found.

By way of a summary of the season's work, we draw the following con-
clusions:

I. Early sprayingjust after the blossoms fallis useless.
A mixture of 6 oz. of London purple to a hundred gallons of water is

better than a stronger one.
The mixture should be kept thoroughly stirred while being used.
Young and vigorous foliage is more susceptible to injury by burning

from the application of arsenites than is older or less vigorous foliage.
Spraying as late as September 1st or even later on winter apples is de-

sirable as far as fighting the moth is concerned. (There may be some danger
in such late spraying however, and this is one phase of the subject for next
year's work.)

All fallen apples that are affected should be destroyed daily.
The cost per tree for each spraying will average in small orchards

about three cents. In larger orchards it would be less.

WOOLLY APHIS.

This pest was found on nearly every apple tree in the orchard. Twenty
of the worst affected ones were treated with a hot kerosene emulsion. The
application being made with an ordinary spray pump. The following
strength was used for the first application.

Kerosene, one pint,
Whale oil, one quarter pound,
Water, two quarts.

The water and soap were heated together and then the oil was added and
all thoroughly churned with a force pump. This was then diluted with five
gallons of hot water and applied.

The results were not entirely satisfactory, so an application of lye-water
was next given. This fully answered the purpose.

One pound of concentrated lye to three gallons of water.
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gig. j8.

WOOL,LY APIJIS (Schizoneura lanigera); (after Riley).

a, an infested root; b, the larvacolor, brown c, winged adultcolors, black and yellow;
d, its leg; e, its beak; f, its antenn; g, antennu of the larva; b, all, highly magnified.

This insect is of a dark russet brown color, with the abdomen covered with a white
down, of cottony appearance. It attacks the roots, trunks and branches of apple, pear and
cherry trees. It does not affect the leaves or fruitCooke.

GREEN APHIS.

The only cases treated were some green-house plants. A tobacco decoc-
tion made by boiling refuse tobacco stems in water proved to be the most
beneficial remedy. A handful of stems to one quart of water or one pound

of stems to two gallons of water will make a strong enough decoction.



CORN WORM.

1. L. WASHBURN..

[Living in the ears of corn and feeding upon the kernels; a green, brown
or grey, sixteen- legged worm, marked with darker stripes.]

The head is brown, the body sparsely covered with polished black ele-
vated dots, and a very few fine and short hairs. When full grown it meas-
ures from one inch to one and one-half inches in length. It sometimes as-
sumes the pupa form in its burrow in the corn, but usually descends to the
ground, which it enters and forms a smooth cell in which to undergo its
transformations. The pupa is brown, the moth pale yellow, tinged
with olive green. This
disgusting pest has been
very abundant this year
about Corvallis, and I
have heard of its depre-
dations from other quar-
ters. It is not a new-
comer amougst us, how-
ever. A number of farm-
ers have observed it this
year for the first time, but
others and careful observ-
ers, too, report that they
have seen it, in some
abundance, for four years,
and still others say it has
been here for eight or ten
years or more. This is
only another instance of 7 ci.

the fact that casual ob-
servers do not notice an PIG. 59.

CORN WORM OR BALL WORM.
insect,though it mayhave (Heliothis Armigera.)
been with them for some c, the worm; d, the pupa in its cell; e, the mothwith

time, until the increased wings expanded; f the same with wings closed; a, an
egg, side view, highly magnified; b, the same, top view(af-

extent of its depredations ter Riley).
forces it upon their attention. Another cause for this difference of report
undoubtedly lies in the fact that its depredations have been local, the corn
of some farms having been entirely exempt until three years ago, or less.
This is its first year on the Agricultnral Farm.

Its method of work is as follows: Eating through the silk at the end of



the ear it feeds upon the soft kernels within, making a burrow and practi-
cally spoiling nearly a half of each ear. Mold forms in the burrow.

When about to pupate (i. e. to form a cocoon in which it passes
its quiescent stage just before becoming a moth) it eats through the husk, is-
suing through a small hole, and descending to the ground, enters it a very
short distance and there forms its cocoon. Mr. Crees reports it as doing
some damage to tomato fruit on his farm near Corvallis, and reports from
the East and South sustain this charge. It is said that one worm will render
unfit for eating the entire fruit on one tomato vine. It is reported, also, as
injuring peas, the moth finding a feast in the sweet honey of the blossom.

The worms vary much in color, being a
very pale brown, a purplish brown, grey and
green; but, whatever the color, a narrow in-
distinct darker band down the middle of the
back, two broader darker bands on each
side,bordered below with light, together with
the elevated black dots over the body, are
sufficient to identify them. There are three
broods in localities properly conditioned as
to climate, etc. There are undoubtedly three
broods here during the season, for on some
late Stowell's Evergreen corn, Oct. 1st of
this year I found some very large worms
about ready to pupate, some medium-sized
and some exceedingly small. Consequent-
ly, the worms being niost numerous after
thu second and third brood appear, the mat-
ter needs especial attention during August
and September.

REMEDIES.

In this case as in that of all other insect pests the first thing to do is, to use
a slang expression, "to take the bull by the horns" and destroy the caterpil-
lar by every possible means. Feed affected ears to stock at once; do not let
them remain in stack on the field with the worm in them. If you have not
a sufficient number of hogs or other stock to use up the corn, take some of
it into the hen yard; irusic IT THERE. If you are raising a little corn, only,
for table use, hand-picking of worm and then destroying it might be feasi-
ble. Encourage the presence of blue birds about your corn fields; they help,
and crows, black-birds and jays eat the worm, asking but little pay in the
shape of corn. An excellent thing is to allow a large brood of turkeys and
chickens to range through the corn field; the former have quick eyes for any
worm wandering from its burrow, and the latter pick up the moths.

Your corn field cleared, plow affected areas in the fall, that the cold may
penetrate the top earth and destroy those worms that have left the corn and
pupated in the ground. Further, as an extra precaution, spray the ears of

PIG. 20.

Corn Worm atwork. (Original.)
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corn thoroughly the year following the above treatment with a mixture of
whale oil soap and sulphur, just as the silk is forming.

The proportions are one-third as much sulphur as soap. Take one pound
of this mixture to every gallon of water used. Apply at a temperature of
1300 Fahrenheit. This is said to effectually prevent the moth from deposit-
ing its eggs on the silk.

TO MIX 10 POUNDS OF WHALE OIL SOAP
AND 3 POUNDS OF SULPHUR.

[Boil, say four gallons of water, then add the
sulphur and boil ten or fifteen minutes. Dissolve
4 lbs. of American concentrated lye in a gallon of
water, and add to the sulphur and water. Boil
five minutes; then add the soap and boil for five
minutes. Then place in barrel, add Ithirteen gal-
lons of water and it is ready for use. It should
be made at least one week before using to allow
the sulphur to become quite fetid, and should
be applied at a temperature of xo° F'ahrenheit.]

The above means, i. e. killing the cat-
erpillar, plowing and spraying, are being
adopted at this station, and with the co-
operation of the neighboring farmers we
feel certain we will greatly lessen or en-
tirely stamp out this pest. If, for any
reason, you are prevented from spraying,
by no means neglect the other measures
mentioned. They are very important.

FIG. 22.

Green corn infested with corn worm.
(From a photograph.)



We all know that fully one half of the caterpillars, or "worms" infest-

ing our fruit trees will produce female moths, and each female moth, if un-
disturbed, will lay from fifty to two hundred eggs; they, in their turn, to
produce as many or nearly as many caterpillars. Hence we recognize the
importance of killing, as far as possible, all of the "worms" before they have
a chance to turn into moths.

We must also acknowledge the very great aid, in exterminating these
pests, offered by the proper use of insecticides, Paris Green, London Purple,

etc. In fact, they, if wisely used, play more than half the part in extermi-
nating these pests. Primarily, and this is their greatest virtne, they kill the
caterpillar, or "worm," before it has had a chance to harm the fruit, and
secondarily, they, in many cases, effectually keep the moth from depositing
its dangerous eggs. The two insecticides mentioned above have been most
successfully tried as remedies against the codling moth at various experi-
ment stations. In one case, where the experiment was most carefully con-
ducted, the use of Paris Green saved seven Eenlhs of a crop of apples which
wonld otherwise have been sacrificed to this moth, and its cost, in this
case, about ten cents per tree. But experiments at this station show that it
can be done for much less money.

Right here it must be noted that the above experiment was conducted
under most severe and careful conditions, and in making his statements the
experimenter was confident that his work had been thoroughly done and
his observations scientifically accurate. It is only on such sure grounds
that one has a right to judge of the success or non-success of spraying.

This tempts us to enumerate some of the conditions that should be ob-
served in the use of insecticides to insure success. That success will follow
their proper application is practically beyond a question.

CONDITIONS TO BE OBSERVED.

i. Have the dealer warrant his insecticides to be of good quality. Deal

with only reliable firms.
Follow implicitly the directions for mixing, etc. It is well to make

a thin paste first, by stirring a little water with the poison, and then adding
the full complement of water.

The liquid should be kept constantly stirred while sj5raying. If the
liquid is evenly colored at this time it is a proof that it is being properly
stirred. That is, it proves that poison is in every drop of water. There are

INSECTICIDES.

F. L. WASHBURN.
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special contrivances to effect this. (See following article on Spraying Ma-
chines.) The faintest trace of this poison is sure death to the worm it
touches. Hence,

Apply the poison with great force. If you do not do so, many apples
which are concealed and protected by leaves will not be touched by the
liquid. Spray thoroughly, and at the proper time. This is very important.
If you are not posted as to the proper times for spraying, look the matter
up in the Bulletins from this station, or write us regarding it.

Too much stress cannot he laid on the importance of the early or
first spraying, before the caterpillars have entered the apples. If this be
thoroughly done your late apples will be more free from worms.

Remember you have much rain here. If any rain whatever falls
after your first spraying, spray again at once. In fact the rule is to spray
three or four times during the season.

The young foliage here seems to be more tender than in the East,
hence, dilute the fluid until leaves do not burn.

[See Prof Lake's remarks on these points (, 5, 6) in the first article of
this Bulletin.]

Let every man feel it his duty to do his part faithfully, for the good
of all.

DANGERS (?) IN USING.

A number of people have spoken to us of the possible danger in eating
fruit treated with poisonous insecticides. To these we would say, there is
no danger whatever if ordinary care be used. This has been proved again
and again. We have heard of a few, a very few accidents in proportion to
the wide-spread use of insecticides, and, in these cases, the cause could be
traced directly to carelessness. Let us note cautions to be observed.

i. Keep the poison in a safe place, out of the reach of children, and
others ignorant of its use. See that it is labeled Poison" plainly. Never
handle it with bare hands.

Use care yourself in handling the poison. If windy when spraying, keep
to the windward side of the tree. It is well to use gloves, and to keep the
liquid off your clothes as far as possible. See that your hands and face are
thoroughly washed after such work. Keep children and thoughtless people
out of the orchard when spraying is in progress, and for some time after.
Do not let stock into an orchard fresh sprayed. Keep them out a week or
two.

[It may be interesting here to cite Prof. Cook's experiment at Lansing,
Mich. He allowed stock to eat clover freshly wet with the poison, and no
ill effects were observed. Vet it is well to bear in mind, in spite of this ob-
servation, that you are dealing with a poison, and act accordingly.]

In dusting any dry poison onto vegetables, etc., see that the wind
does not carry the dust to any berries or fruit near at hand which is soon to
be gathered. Avoid this difficulty by not planting vegetables, likely to be
treated with insecticides, so close to your berries.

Do not spray fruit shortly to be gathered, fall apples and pears, for
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instance. They ought not to be sprayed within three weeks of gathering.
Save your late apples by observing condition No. 4 above, for thorough early
spraying will greatly lessen the number of worms in the second brood
which appears in the latter part of summer.

[See Prof Lake's article at the beginning of this .Bulletin for observa-
tions on early sftraying, etc.]

5. Use whatever other precautions common sense may suggest.
It may be interesting to note, in connection with No. 4, that Prof.

Forbes of Illinois has made some investigations to determine the liability of
poisoning from eating sprayed apples too soon after spraying. In a lot of
apples gathered ten days after spraying with Paris Green, chemical analysis
showed that the amount of poison on one apple was such that seventy-four,
if eaten, would convey a poisonous dose. The weather during the above
period of ten days had been somewhat rainy and boisterous.

CONCLUSIONS.

If one observes a little care, as outlined above, there is practically no
danger whatever in the use of insecticides. This has been repeatedly proved
by careful experiments. Moreover, that insecticides, properly used, can
and do protect a crop from insect pests, has also been repeatedly proved,
and we cannot advocate their use too heartily.

One thing should certainly be borne in mind, it is each man's duly to
do his best in freeing his orchard from insect pests. He owes it to himself,
to those who come after him, to his neighbor, and to the State. Let no man
sit idle while his neighbor works. It costs not much time nor money, and
the reward is worth the striving foran abundance of handsome, sound
fruit. If all orchard is not worth such treatment it should be destroyed and
replaced with good trees.

I add a lrit of some of the insecticides now in use
They may be divided into two classes: (i) Internal poisons, taking effect

on being eaten along with the ordinary food of the insect. (2) External
irritants, acting from the outsideclosing the breathing pores, or causing
death by irritation of the skin. There are, too, other substances to be
classed as insecticides, some keeping the pests away because of offensive
odors, others acting simply as mechanical barriers.

(i) POISONS.

Paris Green is a chemical combination of arsenic and copper, called ar-
seniate of copper. It contains about fifty-five or sixty per cent, of arsenic,
and retails at about thirty cents per pound.

It is, practically, insoluble in water, and may be applied either dry or
wet. In the former case it should be well mixed with some fine powder as
a dilutant; plaster, unslacked lime, flour, road-dust, and finely sifted wood
ashes all answer the purpose fairly well, though lime or plaster are usually
preferable.

The proportion of poison to diluent varies greatly with different users-
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one part poison to fifty, and even one hundred, of diluent, will usually be
effective, if the mixing be thoroughly done. In the wet mixture for shade
and fruit trees use one pound of poison to 150 gallons of water. (This is for
eastern foliage. See account of Prof. Lake's experiments with codling moth
at this station.) It is well to be economical with poison, of course, and to
use as small a quantity as is concomitant with success.

London Purple is a by-product in the manufacture of aniline dyes, pro-
duced by Hemingway's London Purple Co., of London, Eng. It contains
nearly the same percentage of arsenic as Paris Green, and is much cheaper,
retailing at about fifteen cents per pound. It is a finer powder than the
green, and consequently remains in suspension much longer. It may he
used in the same wayas a powder or in waterand the proportions given
above answer very well for it. [This is for eastern foliage, see Prof. Lake's
remarks on this point in first article of present Bulletin.]

While Arsenic is sometimes recommended, but fortunately rarely used.
It is much more dangerous to have around than either of the above mentioned
highly colored componnds, and is more liable to burn the foliage to which it
is applied.

(2) EXTERNAL IRRITANTS.

Hellebore is a powder made of the roots of a plant called White Hellebore
(Verarirum Album). It is a vegetable poison, but much less dangerous than
the mineral arsenical poison, and kills both by contact and by being eaten. It
may be applied as a dry powder or in water, one ounce to three gallons.

It retails at about twenty-five cents per pound, and is especially excellent
for destroying the imported currant worm.

Pyrelhrum is an insecticide of recent introduction, made from the pow-
dered flowers of plants of the genus Pyrelhrum. There are three principal
brands upon the market, known as Persian Insect powder, Dalmation Insect
Powder and Buhachthe latter being a California product, The greatest ob-
stacle to the use of Pyrethrurn has been the difficulty of obtaining the pure,
fresh article. If exposed to the air the poisonous principle volatilizes and
the powder is worthless. Hence dealers should purchase a fresh supply each
season, and should keep in air-tight vessels. Pyrethrum is used mainly
either as a dry powder, or in water (one ounce to three gallons); but may
also be used in the form of a tea, or a decoction, a fume or an alcoholic ex-
tract diluted. For use as a dry powder it may advantageously be diluted
with six or eight parts of flour.

Kerosene Emulsion is made by adding two parts of Kerosene to one part
of a solution made by dissolving half a pound of hard soap in one gallon of
boiling water and churning the mixture through a force pump with a rather
small nozzle, until the whole forms a creamy mass, which will thicken into
a jelly on cooling. The soap solution should be hot when the kerosene is
added, but of course must not be near a fire. The emulsion thus made is to
be diluted, before using, with nine parts cold water. This substance destroys
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a large number of insects, such as the chinch bug, cabbage worm and white
grub; is a comparatively cheap and very effective insecticide.

Besides its use as au emulsion, kerosene alone is freqietitly used for
various pests. It is especially valuable in dest oyiug vermin on domestic
animals and in hen houses.

Whale Oil SoaJ is a residue from bleaching whale oil. Costs in barrels
about 334 or 4 cents per pound. [See Prof. Lake on Woolly Aphis in this
Bulletin, for its efficacy.]

Whale Oil Soap and Sulphur can be used where whale oil soap alone is
used. For directions for mixing see article on Corn Worms in this Bulletin.

Carbolic Acid, especially in its crude state, is valuable for various insect-
icidal puposes. An excellent wash for preventing the injuries of several
tree borers is made by mixing one quart of soft soap, or about a pound of
hard soap, with two gallons of water, heating to boiling, and then adding a
pint of crude carbolic acid. Carbolic acid soaps are largely used for destroy-
ing vermin on domestic animals.

Tobacco is a very valuable insecticide for use against vermin on domes-
tic animals and green house pests. It may he used in the form of a decoc-
tion, or smoke, or dry. The refuse stems from the cigar factories are gen-
erally easy to obtain, and, if fresh, are effective in destroying the pests men-
tioned.

Bisulfthide of Carbon is a volatile substance used for destroying grain in-
s,cts, ants, the grape phylloxera, and other insects which niay be reached
by a vapor. It is inflammable and should never be used in the vicinity of a
fire.

Benzine is another volatile substance used for the same purposes as the
last.

Gasoline may also be mentioned in the same connection.

Coal Tar has been largely used in the West for destroying Rocky Moun-
tain locusts, being placed on flat pans on which the insects jump and are
caught. It is also employed to prevent the migrations of the chinch bug. A
shallow V-shaped channel is made with the corner of a hoe along the bor-
drs of the field to be protected, and tar poured in. So long as the tar does
not dry out, the immature chinch bugs cannot cross it.

Lime and Plasler are excellent in preventing the depredations of cer-
tain insects. Plaster may be dusted on melon and other vines to drive off
flea beetles. (Wood ashes have been found good for this here at the station.)
Fresh slacked lime may be dusted or sprayed (a peck to fifty gallons) on
grapes, peaches, etc., to prevent rose-beetle injuries.

Your druggist or grocer probably carry the more common insecticides, or
can get them for you.



SPRAYING MACHINES.
F. L. WASHBURN.

The many inquiries from farmers relative to methods for applying insecti-
cides calls for the following descriptive list and prices. We might say in
this connection that with every machine there should be a return pipe of
some description carrying at every stroke of the pump handle, in addition to
the stream or streams playing upon the trees, another stream hack into the
tank or barrel holding the poison, thereby keeping the liquid thoroughly
mixed.

[CAUTION: Do not have the nozzle at the return pipe with so large a
hole that it takes from the spraying stream, lessening too much its force and
volume. The nozzle should he just large enough to allow of a stream suffi-
cient to keep the liquid, into which it empties, well agitated in other words,
to keep the poison from settling at the bottom.]

The machine used at this station, and giving satisfaction, is called the
"Perfection" Spraying Outfit (see Fig. i,
adjoining.

It is manufactured and sold by the
Field Force Pump Co., of Lockport, N.
V. The pump is fitted with ten feet of
dischaige hose and a graduating spray
nozzle attached at "A". At the aperture
"B" is attached three feet of return hose
with discharge pipe at lower end. At
every stroke of the pump a small part of
the liquid is redischarged into tank near
bottom of suction pipe insuring a thorough
mixing of the poison and water. There
is also a light cap furnished to close up
opening "B" when desired. This pump
has three inch cylinder and is furnished
with iron suction pipe ready to mount on
barrel or tank. Weight 55 lbs. The
price of this outfit without barrel is
$12.00.

Goldsmith & Loewenberg of Portland,
Or., are agents for this pump and will
furnish, on application, special rates to rui I
farmers needing this outfit.

We use this pump here, in the orchard, substituting a home-made tank in
place of a barrel.
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The same firm, Field Force Pomp Co., also carry the "Vermorel" Spray-
ing Nozzle, which is an improved "Cyclone" nozzle. It is well spoken
of. Price $2.00. They also manufacture and sell the "Graduating Spray
Nozzle," price $i.00.

Another apparatus, said to be a good practical machine, is the Climax
Pump, No. 2 (see Fig. 2), manufactured by the Nixon Nozzle and Machine

111G. 2.

Co., Dayton, Ohio. Price $15.00. This includes the pnmp with twenty feet
of hose, two nozzles and necessary connections. The barrel is not furnished.
The pump can be attached to any kind of vessel or tank, by means of brass
connections, in a few minutes. The "agitator" for keeping the poison
mixed, the handle of which is shown at the top of the barrel, costs $1.00
extra.

Fig. 3, adjoining, shows the various parts of the excellent Climax Nozzle,
very highly spoken of by Prof. Riley of the U. S. Agricultural Department
at Washington, and commended by many others. No. 3 shows the outer
end covered by a wire screen which cuts the water into spray. No. 2
shows nipple end of same. No. i shows the nozzle entire. The nozzles are
simple in construction, cannot get out of order and are very durable, being
made of brass. They are all fitted with standard-pipe thread and will fit
corresponding sizes of gas pipe and hose coupling. They are made of van-



ous sizes, numbered from
i to 6, and will produce
spray from the density of
fog to any desirable coarse-
ness as may be required.
Nozzles Nos. I to 5 are
intended for conservatory,
flower garden, orchard and
field use. No. 6 is for lawn
and street use. Prof. Riley
says it is very well adapted
for spraying high trees.
The nozzle costs $I.00. It
is manufactured and sold
by the Nixon Nozzle and
Maclime Co., Dayton,Ohio.
In all probability an agency
for these nozzles and for
the Nixon Spraying l\Ia-
chines will be established
here.

111G. 4.
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Fig. 4 illustrates the Gregory
Spraying Pump, sold by H. P.
Gregory & Co., San Francisco, Cal.
It is reported as having a large sale.
Prices are as follows:

Pump alone - - $J7.00
Pump with Suction Hose and

Strainer with 25 ft. of Hose and
Bamboo Extension Nozzle with
Spray Tip - - - $26.00

Pump with Suction Hose and
Strainer, double discharge with two
lengths of Hose, 25 ft. each, two
Bamboo Extension Nozzles and
Spray Tips - - - $34.00

Extra Rubber Plunger Pistons,
each .25

Extra Disc - - - - .05
A special discount of 15 per cent.

off of above prices is made to con-
sumers.

The difference between the two above outfits is principally on account of
the double length of hose, and the two extension nozzles. The double dis-
charge referred to is a Siamese connection placed on the end of the outlet,
for two lines of hose. This connection costs about 50 cents more than a

regular hose coupling.
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This double discharge could he fitted to any pump, and if a short piece of
hose from one of the outlets back into the barrel would answer as an agitator,
the catalogue price would be something less than the above, the increase in
price being due principally to the 25 feet of hose and spraying tips.

This firm prefer to furnish hose wi;h their pumps, especially the suction
hose, and in the above list they figure on the best quality. If purchasing
parties prefer to buy their own hose, of course they can do so.

Ramsey & Co., of Seii-
aca Falls, N. V., offer
the following:

The Florida Pump (Fig.
5)' price $7.50.
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They also carry some cheaper machines adapted for small work and cost-
ing about five or six dollars each. (See Fig. 6.) They sell, also, the "Boss"
and "Gem'' nozzles.

FIG. 6.

Fig. 9 illustrates the method

of using a machine for which

E. J. Dunn, of Corvallis, Or., is

the agent. It is said to do ef-

fective work with small fruits

and flowers. Price, $2.00.



Figs. 7 and 8 adjoining

show methods of using

spraying pumps and illus-

trate two pumps carried

by Wooden & Little, of

San Francisco, Cal. These

pumps cost $j6 and $x8

respectively. The first

pump figured is made en-

tirely of brass, except

frame and handle. This

firm also carry a large as-

sortment of other farm

machinery.

FIG. 13.

IIG. 8.

Fig. 13, adjoining, shows the Hor-
ticultural Spraying Pump, for sale by
the same firm, Baker & Hamilton. It

is furnished with a -in, bore, I-in.

suction, 34 in. discharge. All the
working parts are brass. Price $11.25.

They are all well spoken of.
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Fig. io and Fig. ii illustrate the Farmers' Force and Spraying
Pumps, Nos. i and 2 respectively, sold by Baker & Hamilton, San
Francisco and Sacramento, Cal. They weigh from 30 to 40 lbs.

urn

Illifli tlIlIijjflillU I!III-

FIG. 12.

FIG. II.

PRICES.

No. 1, 3 inch iron cylinder, fitted for ' inch hose
No. 2, ''
No. 3, " brass "

$6.00
6.75
9.00
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Fig. 12 shows interchangeable cart-box and barrel for accompanying two-
wheeled cart. Sold by the last mentioned firm.

FIG 14.

Fig. 15 shows Gould's Double-
Acting Spraying Pump. Fig. 14
shows the pump fitted with hose
and discharge pipe. Fig. i6 shows
the same fitted with gas pipe and
spreaders. The pump will fit
either side or head of barrel.
Either of the discharges can he
utilized as a return pipe to mix
contents of barrel.

PRICES.

No. 2, Diam. of outer cylinder
2i4 in. Suction I in. Double Hose
Discharge 94' in. Double Pipe
Discharge 34 in. All brass piston
or smaller cylinder and brass outer
cylinder, $T4.00

All brass piston, a smaller cylinder and iron outer cylinder,
With metallic fitted lower valve, 2.5o net, extra.
These prices include a brass suction basket, but no pipe, sprayers, hose or

coiplings.
These pumps are manufactured by The Goulds Manufacturing Co., of

Seneca Falls, N. V. The John Barrett Co., of Portland, Or., are agents in
this State, and Messrs. Woodin & Little, of San Francisco, agents in Cali-
fornia. The Goulds Co. advertise to furnish any fittings, as ordered at the

FIG. i6.
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lowest market rates. Fig. 17 \.,.
shows the method of using the "/7'- ,,

above pump fitted with ,as pipe t, j 4and spreaders, in a field of veg- -/ 11L
etable Sec also Fig (a) for _' JI J4 ItL!
method of using the same pump W H-

r1th double hose in I

In the case of most of the
4j PNjI._

pumps, offered by the various *

firms quoted in this Bulletin it 4
is probable, even where nomen-
tion is made of this fact, that a .'"' '. .

double connection (i. e. for two
pieces of hose) could be fitted to
the outlet at little extra expense, affording thereby a return pipe for keeping
liquid well mixed.

The above by no means exhausts the list. The Field Force Pump Co.
also carry a "Duplex" spraying outfit for hand power with two separate
discharge pipes, enabling one to spray two rows of trees at once; or one pipe
may be returned to the tank, furnishing a return stream to keep the poison
nnxed. This outfit, consisting of pump, two eight-foot sections of Discharge
'Hose and two nozzles, with 24 feet of suction pipe, costs $14.00. Weight of out-
fit 62 pounds. They also carry elaborate spraying outfits mounted on wa-
gons, where the pumping is connected with and accomplished by the revo-
lution of a wagon wheel, i. e. by horse power. One of these machines with
return pipe, one discharge hose( two cog wheels, crank and crank shaft,
boxes and connecting rod, with bolts to attach to pump and to framework
of wagon (wagon, of course, not furnished), costs $30.00. A discount is
given froni this price on application. This apparatus is called the "Victor."
Another, the "Orchard King," with two discharge pipes and a return pipe,
is quoted at $36.00. The "Victor" outfit weighs 150 pounds, the "Orchard
King" 165 pounds.

The Nixon Nozzle and Mchine Co., of Dayton, Ohio, make what is
known as the "Barrel Machine." The barrel to which the pump is at-
tached is placed on runners and designed to be drawn by one horse. The
handle of the agitator is attached to pump handle; the act of pumping stirs
the liquid in barrel. Price $35.00. The "Little Giant," made by the same
firm, is essentially the same as preceding, but instead of a barrel there is a
tank mounted on wheels, to be drawn by hand, or detached and placed on
wagon. Price $35.00.

Stayer & Walker, of Portland, Or., carry a large line of farm machinery,
among other things, a $35.00 Spraying Pump, known as "Bean's Patent."
This machine is furnished with an air cylinder, which by pumping can be
filled with compressed air, allowing, when so filled, one man to leave the
pump and direct the spray. This can be furnished with two discharge pipes

PIG. 17.
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at an additional cost. Although this is an expensive pump, it certainly
promises to be effective, and its labor saving properties should induce an in-
vestigation. In this case, as in the case of other high-priced pumps, two or
three or more farmers might, with profit, combine in purchasing.

DIRECTIONS FOR SENDING INSECTS.

All inquiries about insects, injurious or otherwise, should, if possible, he
accompanied by specimens. Such specimens, if dead, should be packed in
cotton or wool and inclosed in a stor tin or wooden box. They will come
by mail for one cent per ounce.

INSECTS SHOULD NEVER BE ENCLOSED LOOSE IN A LETTER.

Whenever possible, larva (i. e. grubs, caterpillars, maggots, etc.,) should
be packed alive in a tight tin box along with a supply of their appropriate
food, sufficient to last them on their journey. Otherwise they generally die
on the road and shrivel up. Send as full an account as possible of the hab-
its of the insect under discussion; for example what plant or plants it infests;
what part of the plant suffers from its attacks; how long it has been known
to you; what amount of damage it has done, etc. In sending soft insects or
larvEe that have been killed in alcohol they should be packed in cotton sat-
urated with alcohol. PACKAGES SHOULD BE MARKED WITH THE NAME OF
THE SENDER and should be addressed to entomologist.

In connection with these directions we should like to call attention to
the fact that local soil, local climate and other conditions influence to so
great an extent the effectiveness of remedies against insect depredation, that
what may be true for many placcs, and what is cited as a general truth by
excellent authorities on Entomology, may not be so desirable or effective in
Oregon. This being the case, and in view of a proposed work on injuri-
ous and beneficial insects of this state and the remedies best suited to local
conditions, we would appreciate fully communications relative to any reme-
dy or remedies proved, beyond question, to be effectual here, especially such
as are not mentioned in works on insects, and we would also like to hear of
remedies which fail in this state though found effectual elsewhere.

Such information and contributions of specimens of insects would be val-
uable aids in compiling a treatise on Oregon insects.

F. L. WASHBURN, Entomologist.



PLANTS POISONOUS TO STOCK.

The commencement of some investigations, having as their object the de-
termination of those plants ofOregonwhich are poisonous to cattle,with an idea
to their description, analysis, etc., by P. H. Irish. The present paper is not
written with the purpose of giving any resnits of finished work, but that the
subject of the work may be brought to the notice of the farmers to gain their
cooperation in carrying it out.

The matter was taken up on account of numerous letters received at the
station during the spring and summer asking information with regard to
plants which were thought to be poisonous to stock. The method of inves-
tigation was the following: Two well developed, healthy yearling steers
were bought for the experiments, which were primarily to discover whether
the plants under examination were injurious, and if so to note the symptoms
developed and try various antidotes for the effects produced. That all parts
of the plants might be tested, the tops, i. e. the leaves and stem were fed to
one animal, the roots to the other. As great a quantity of the plant was fed
to each as cattle under ordinary circumstances would be liable to obtain in
the pasture. That the plants might be readily eaten they were, in most
cases, mixed with some chopped grass and a small amount of oats added.
The experiments commenced May 7, and the first plant tried was the com-
mon blue lark spur (delphinium exallalum).

Twenty-four specimens of this were taken. The tops chopped and mixed
with about an equal amount of clover grass, were fed to one, the roots pre-
pared in a similar way, were fed to the other animal, in both cases without
any apparent ill effect. The larkspur.used was mostly in full bloom and the
individuals were chiefly good sized plants.

White larkspur was next tried. Thirty plants, well developed, in full
flower, were fed in a manner similar to that noted with the blue larkspur.
No effect noted.

Cammers, which had also been reported as poisonous, was now tried with
no ill effect upon the steers.

Next came the plant which as far as I can learn has no common nam e
the scientific name of which is Sanicula Horrellii. Forty young plants, i. e.
those not yet in bloom, were fed. The only effect noticed was that one of
the steers was slightly physicked.

Degenerated parsnip. The tops from thirty-five parsnips were fed and
the roots from one-half of this number; with no apparent ill effect.

The last experiment was with the common cow parsnip. This yielded the
same sort of negative results noted in the preceding, the animals which were
fed five large plants still remaining healthy and hungry.
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The results given above would seem to prove without doubt that the
plants experimented with are not poisonous to cattle at that stage of their
growth at which they were when made use of, and as these are the ones gell-
erally suspected of causing the loss of stock every summer, it would seem
that either they are suspected wrongly or else thy have no effect when as
far advanced as were these specimens. During the next spring and summer
it is proposed to carry on the investigation, taking the above plants, and as
many more as shall be reported as dangerous, and testing them from the
time when they first appear in the spring until they are fully matured. In
order that we may find out just what harmful plants we have in the State,
which should be eradicated from the pastures, we would ask that every man
who has a theory or an idea as to what it is that causes so much loss to cattle-
men every spring would write to us and give us the benefit of those ideas or
theories, that we may by practical test be able to prove theni true or false.
We would ask everyone who has had any experience in this line to write
and tell us what he knows about the subject, how his cattle were affected
what reniedies, if any, were made use of; and what their effects were.

Address all communications on the subject to

P. H. IRISH, Chemist Exp't Station,
CORVALLIS, OREGON.

ERRATA.

On page 7under FIG. 19 for BALL WORM read Boaa Woai.
On page 12under Paris Green the word arseniate should be

arsenite.

On page 19under the cut at the bottom of the page insert 9
after FIG.

On page 20-Frc;. 13 and description should follow FIG. 12.

On page 23near top, after See also Fig., insert 7.
On page 25For delphinium exaltatum read Delphinium trolli

ifolium, for Caminors read Camass and for Florrellii read 1-lowelIli


