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FUNGICIDES FOR 1896.

U. P. HEDRICK.

HE fungous diseases of fruit trees have
received attention in so many publications,
that it is no longer necessary to give de-
tailed descriptions of them. But spray-
ing methods change from year to year,

the results, in the aggregate of preceding years, being a guide
for the current year. The purpose of this bulletin, then, is to
bring the latest information concerning fungicides before the
fruit growers of Oregon. First of all, however, I shall make
some observations that occurred to me while making a somewhat
extended survey of the fruit interests in the valleys of Western
Oregon during the past fruit season.

Wily spraying so of/en fails in Oregon.One of the prime
causes for the failure of spraying in Oregon is, as I conceive it,
that Eastern methods of applying remedies have been relied up-
on too much. We have conditions in Oregon that are all our
own, and only our own experience can be a proper guide. The
same remedies will destroy the same pests that they do in the
East, but there should be a radical difference as to the time to
apply them, the strength of the solution, and the number of ap-
plications. A second cause of failure is that there are:

Too many ; emedies.The State Experiment Station, the
State Board of Horticulture, the horticultural press and various
commercial enterprises have recommended various chemical
compounds and mixtures, much to the confusion of the fruit
growers. This is not meant as a criticism but attention is called
to the fault that a step may be takentoward remedying it. The
Experiment Station recommends a movement, and is ready to
take the initiative in it, that will reduce the number of remedies,
and the complexity of their application, and that will evolve a
few, simple, cheap, and effective fungicides and insecticides.
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This having been done, the great bugbear, 'spraying," will have
lost half its terrors to the fruit growers. A third fault is:

Spraying costs too muchTo say nothing of time and mate-
rial wasted in applying remedies improperly, spraying, yet, costs
far too much. Poor spraying apparatus is the chief cause of
excessive cost. A good pump with a good tank, hose, exten-
sion rod, nozzle, with every thing convenient, will save in time
and material far more than their cost. A good nozzle is all inipor-
tant. With a nozzle too coarse, material is being wasted. A
nozzle should be used that will throw a spray just as fine as is
compatible with doing the work well and quickly. This brings
us to the matter of thoroughness.

Thoroughness in sj5raying.It is worse t err on the side of
getting too little of the spray on the tree than getting too much.
A tree is well sprayed when its trunk, branches, and leaves are
covered and ready to drip. Herein, many fail. Insects and
fungi are not killed until the poison is on them, or within their
reach. Thoroughness in applying, and economy in using mate
rial, though seemingly paradoxical, need always be kept in view
by the operator of a spray pump. (ost must be considered in
all the operations of spraying and reduced to a minimum. An-
other almost universal fruit is:

Ignorance of remedies and the'ir efects.Too many fruit
growers spray to "spray." In a spurt of enthusiasm and with
great expectations, many a man has sprayed his trees with a solu-
tion that might as well have been clear water. It is obvious
that a man should know what he is spraying for before he begins
to spray. There is no excuse for this ignorance as there is
plenty of horticultural literature which gives pretty exact treat-
ment for the various pests of the orchard. Another fault is:

Mixtures are not propeily made.Negative results, and usu-
ally quite positive injuries, are the result of improperly
made mixtures. Directions for preparing a remedy should be
followed to the very letter, and to eliminate all chance, tests
should be applied so that certainty is guaranteed. When the
remedy is being applied the essential ingredients niust be kept in
sDlution by agitation.

When to SprayUnder the head of diseases the approxi-
mately proper time for spraying for each, will be given. But it
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is desired to call attention here to the fact that most spraying
for fungous diseases is preventive and aftplications of fungicides
must be made before the disease has made much headway. Another
point to keep in mind is that when the proper time for spraying
comes the work should not be delayed. Unless it is actually
raining spraying should go on, since, if the mixtures are well
prepared, and have a short time to dry, they will stay on the
foliage through a hard rainstorm. Cloudy weather should
never hinder spraying. Trees should not be sprayed when in
bloom, as the vitality of the bloom will be greatly injured.

Lastly:-
* "Spraying is only one of the requisites to success in fruit

raising.Spraying has come into use so quickly and so much of
the attention of teachers and experimenters has been given to it,
that many people have come to look upon it as the means of sal-
vation of our orchards. If spraying is to have the effect of ob-
scuring or depreciating the importance of good cultivation and
fertilizing, then it might better never have come into being.
Trees must grow before they can bear, and this growth depends
upon food and proper conditions of soil,, more than it does upon
the accident of immu.nity from insects and fungi. There are
four fundamental operations upon which all permanent success
in most kinds of orchard culture depend, and I think that their
importance lies in the order in which I name them,tillage,
fertilizing, pruning, spraying. Spraying is the last to be under-
stood, but this fact should not obscure the importance of the
other three."

FORMULAS FOR FUNGICIDES.
We shall recommend but three formulas for fungicides, be-

lieving these three to be sufficient for all practical pnrposes.
Bordeaux mixture is the favorite fungicide. We hope the
following directions will be clear and accurate enough that
any one can make the mixture properly. The formula given is
the latest and we believe it to be the best.

BORDEAUX MIXTURE.
Copper Sulphate 4 pounds.
Fresh lime (unslaked) 3 pounds.
Water .40 gallons.

Directions fo making:Pulverize the copper sulphate; place
* L. H. Bailey, Bulletin No. lot, Cornell Experiment Station.
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it in a coarse sack of burlap or other material and hang it in a
quarter of the water to dissolve. Slowly slake the lime adding
water oniy as fast as it is taken up; dilute until the lime water
is of the consistency of milk or cream, and then strain through a
sieve or a piece of burlap into the barrel containing the copper
sulphate solution. When ready for use dilute to 40 gallons.
The principal object in adding the lime is to neutralize the acid
copper sulphate. If sufficient lime is not added the foliage
will be injured. Therefore, always lest as follows.. Dissolve ten
cents worth of ferro-cyanide of potassium, to be obtained at any
drug store, in a small bottle of water. Add a few drops of this
solution to the Bordeaux mixture and if a brownish discolora-
tion appears in the water where the drops fell, add lime until
such discoloration does not appear. A little surplus of lime is
always desirable.

The strength ot Bordeaux mixture can be much reduced
and yet be efficient in some cases. For the third and fourth ap-
plication 6o gallons of water may be used instead of 40. No
fears of burning the foliage need be entertained if the lime is
fresh, of proper amount, and carefully slaked. When needed,
Paris green can be used as an insecticide with the Bordeaux,
thus saving an extra spraying and neutralizing the burning ef-
fect of the Paris green. Some Oregon growers recommend a
greater quantity of lime, thus adding to the sticking qualities of
the mixture. Four pounds of molasses added to the mixture
will be perhaps more effective in making the mixture stick than
the added qnantity of lime.

When a large orchard is to be sprayed, a stock solution
should be made as follows: Dissolve 40 pounds of copper sul-
phate in 40 gallons of water. Slake 50 pounds of fresh lime in
a box. When to be used add the lime to so many gallons of cop-
per sulphate solution. A sufficient quantity is added when no
change in color is produced by the test given above. Dilute
with io times as much water.

Coftfter sulphate solution.The second fungicide we shall
recommend is the copper sulphate solution:

cOPPER SULPHATE SOLUTION POR A WINTER SPRAY.
Copper sulphate i pound.
Water 25 gallons.

The above is a cheap, simple, effective, winter and early
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spring spray. Its effect on the fungi is the same as Bordeaux
mixture though it is not so lasting. It is obvious that it should
never be applied to any plant when the leaves are out.

COPPER SULPHATE SOLUTION FOR SUMMER SPRAY.

Copper sulphate i pomid.
Water 250 gallons.

This is to be used when fruits are nearing their ripening pe-
riod, when Bordeaux mixture would discolor them. This spray
takes the place of the copper carbonate solution and is, we believe,

preferable to it. It is too strong for any but the hardiest
plants. For peaches there should be 500 gallons of water to i
pound of copper sulphate.

Pofassium suiphide. This third fungicide is recommended
for mildew in gooseberries and roses. It does not discolor the
fruit and is perfectly harmless.

POTASSIUM SULPHIDE.

Potassium sulphide 3 Ounces.
Water 10 gallons.

FUNGOTJS DISEASES AND THEIR TREATMENT.

The following are the diseases most prevalent in Oregon.
The directions given for their treatment are deduced in part from
work done at the Experiment Station, but more largely from the
experience of various prominent fruit growers in 'Western Ore-
gon. The information given by Mr. M. 0. Lownsdale of La-
Fayette, derived from practical and successful work, has been
especially valuable. The consensus of opinion of fruit growers,
obtained in the recent partial survey of the fruit interests of
Western Oregon, has had much to do with the formulating of
the directions for treatment.

We are pleased to give these directions, and think them the
best, because of the sources from which they have been obtained,
that have yet been given the fruit growers of Oregon. If faith-
fully followed, we are sure good results will be the outcome. If
success or failure attends the application of these fungicides the
author will be glad to know of either, as the spraying bulletin
for 1897 will be materially influenced by such reports.

Apple scab ou apples and pears.From two to four sprayings
with Bordeaux mixture ought to keep this fungus com-
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pletely in check. Failure to do so must be attributed to careless
application or a poor mixture.

The first spraying should be given just before the buds
swell in the spring. In some climates the serviceableness of this
application is doubted but we feel sure it is needed in Oregon.
I shall recommend that the second spraying be made as soon as
possible after the blossoms drop; the third 12-16 days later, and
the fourth if desired 2-16 days after that. The mixture for the
third and fourth application should contain a third more water
lind a greater excess of lime, otherwise the Bordeux may give
the apples a roughish, russeted surface. If followed painstak-
ingly, the above treatment, we feel sure, will be successful.

0/her fungi on a1es znd pears.For "canker" or "dead
spot," Mr. M. 0. Lownsdale of LaFayette, who has given this
disease and its treatment much attention, recommends a all
spraying with Bordeaux, the application to be made soon after
the leaves drop; and that the diseased wood be cut out very
thoroughly, and the wound washed with copper sulphate and, if
large, waxed. Canker is one of the most grievous of the Oregon
orchard diseases. The life history of this fungus has not been
well worked out, but before another spraying bulletin is pub-
lished we hopç to have the results of the investigations made by
Mr. Pierce, the United States Government agent, who spent the
summer of 1894 in Oregon studying the disease.

There are several minor fungous diseases on the apples and
pears in Oregon, but we do not think it necessary to recommend
special treatment, both because the extent of the damage done
by them does not warrant it and because they will be well
held in check by the treatment for the scab. Pear blight is
widely disseminated throughout the state, but is not so virulent
in character as elsewhere. The only remedy is to cut it out.

Spraying prunes and cherries.There are several fungi do-
ing damage to the prune and cherry trees in the state, but the
only one that it will pay to make a business of spraying for, is
the shot-hole fungus. We have yet to see a prune orchard in
Willamette, Rogue, Umpqua, or Hood River valleys that is
free from shot hole fungus. The disease is rampant everywhere
and spraying must he resorted to or, by the defoliation and con-
sequent weakening of the trees, great damage will be done not
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only present prune crops but future ones. The same, to a lesser
extent, holds true of the peach and cherry.

A little confusion seems to exist as to the identity of the
disease. It may be easily known. Shothole fungus does not
appear until the early part of the summer. Its first appearance
is in the shape of small, dark brown or purple spots which turn
brown and then drop out, the foliage thus appears to have been
riddled with shot. If the fungus is very prevalent the trees are
often nearly defoliated.

The disease is a midsummer one and applications for it must
he made late in the season. We feel sure it caa be controlled by
the following treatment.

First. Apply Bordeaux mixture io days after the blossoms
have fallen.

Second. Repeat in from 20-30 days, depending upon whether
the season is dry or wet.

Third. If the disease was prevalent the preceding year, and
if conditions seem favorable for the growth of the fungus, re-
peat as in the second.

"Canker" in p' unes, and 'gummosis" in cherries.Treat as
recommended for canker in apples. \Ve touch lightly upon this
disease because we are free to confess we know but little of it.

A disease new to Oregon j5rune orchardsSeveral prunes af-
fected by brown rot (Oldium fiuclzçena, Kzl. and Schm.)
were this year sent to the Station. Upon investigation it was
found that nearly the whole product of several orchards had been
destroyed by this fungus. No previous notice of its existence in
Oregon is to be found in the state horticultural literature, nor do
prune men seem to know of it, we assume therefore that it is
new to this region.

Brown rot is very familliar to Eastern plum, peach, and
cherry growers. In some seasons in Georgia, it takes a third of
the peach crop. In Michigan the aggregate damage done to
peaches, pears, and plums is as great as that of all other diseases,
if we except peach yellows. Not only is the ruit on the tree
attacked but after being picked oftentimes is destroyed. We
cannot help but think that this fungus will prove as destructive
o prune interests in Oregon, if allowed to go unchecked, as scab

or codling moth is to the apple industry.
The following is a brief description of the disease. Leaves,
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flowers, and fruit are attacked, but it is upon the fruit that it
does most damage. The fungus enters the cells of the fiuit and'
robs them of their contents, and ibt ensues. The rot is easily
distinguished from ordinary decay by the clusters, or tufts of
ash-grey spores which cover the fruit, these in time disappear
and the fruit shrivels and hangs in this condition upon the tree.
It is most troublesome in warm, moist weather.

The sprayings which every prune grower should 'give for
shothole fungus will help keep brown rot iii check If the dis-
ease is known to be present one or two applications of the weak
copper sulphate solution when the fruit is maturing should be
given. Collecting and de3troying the rottii fruit is an excel-
lent plan.

Spraying- fteaclzes.Shothole fungus in peaches should be
treated as recommended for plums. Curl leaf is our most
troublesome peach fungus, but can be fairly well controlled by
applying Bordeaux. Two sprayings, aside from those which
peaches need for shothole fungus, should be given the trees; the
first, from 4-6 weeks before the blossoms open; the second, -'
weeks later. This treatment has proved successful in numerous
peach orchards in the state and may be depended upon.

INSECTICIDES.

A. B. CORDLEY.

It is not our purpose to record the results of original obser-
vations, nor to advocate the use of untried remedies, but rather
to present to the fruit growers of the state, concise directions for
using those sprays which experience has shown to be the most
effectiveprefacing the more practical part of the subject, by
such remarks on the structure and habits of insects in general, as
seem essential to a correct conception of the action of the vari-
ous sprays.

Judging fi-om the frequent reports of failure from the use of'
well known and reliable insecticides, probably the best advice to
be given at this time is, study the insect you wish to control un-
til you know what it is; and if in any caseyou are not absolute-
ly certain, send us specimens and we will gladly determine
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'them for you. Then observe the different stages in its life his-
torythe egg, the larva, the pupa, and the adult, and know
when each occurs. Oftentimes an insect which is easily destroyed
in one stage, is very difficult to combat in. the stage in which it
does the most damage. Abve,al.i, Qb3er.vi the nature o the in-
jury it does. In this respect, we can for all praQtica purposes
divide insects into two great classes..

Those that actually chew and swallow the tissue of the
plant or its fruit.

Those that pierce. the surface of the plant with a long
slender beak and suck up its juices, but eat none of the
tissues.

To class 'a,'' belong all caterpillars, beetles, slugs, codling
moth, etc.

To class "b," belong the green aphis, the 'voolly aphis, the
various scale insects squash bugs, and other tine bugs the red
spider etc

The injury caused by insects of class 'a''is readil3 observed
and hence is more apt to receive prompt attention, while on the
other hand the injury caused by those of clas "b," although no
less severe, is often less noticeable. Hence it is that insects of
this class wh ch injure the plant simply by appropriating its
Juices, thus causing the foliage to become spotted or yellow and
finally to wither and die are allowed to multiply to such an ex
tent that the most energetic measures are required for their control.

A brief consideration of the above facts regarding the gen
eral habits of insects, will serve to convince one that while most
insects belonging to class "a" are readily destroyed by the poi-
son sprays, on the other hand insects belonging to class "b" are
hut little if at all affected by them, since they secure their food
beneath the surface of the leaf and hence can not be made to eat
any of the poison. It thus becomes necessary in order to suc-
cessfully deal with these two classes of insects, to have two gen
eral classes of insecticides. .

1st. The arsenites, as Paris green and London p.irple, which
are to be used against insects of class "a," but which are practi-
cally of no value against those of class."b." .

2d. Those substances which kill . by. contact, as kerosene
emulsion, the resin wash, the lime, salt, and sulphur mixture,
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whale-oil soap, lye, sulphur, etc., which are chiefly used against
insects of class 'b.',

THE ARSENITES.

The chief insecticides of this class are Paris green and Lon-
don purple, which are so well known that but few words con-
cerning them are necessary. Paris green is, we think, undoubted-
ly the better of the two. It is more uniform in strength, kills
more quickly, and is less liable to burn the foliage. London
purple is slightly cheaper, and, being more finely divided, is more
easily kept from settling to the bottom of the spraying tank.
For use against the codling moth, caterpillars, and most other
insectsof class "a," apply either, in the form ofa spray,usingthe
following proportions:

Paris green or London purple i pound.
Unslaked lime 2 pounds.
Water iôo to 200 gallons.
Slake the lime and while it is slaking stir in the Paris green.

Then strain the mixture through a coarse sieve or piece of bur-
lap, and dilute with the required amount of water. The Paris
green and water can he used in the above proportion without
the addition of the lime, but it is much safer to add the lime
since it precipitates the soluble arsenic compounds, and thus
prevents injury to the foliage. This is especially true in spray-
ing such tender foliage as that of the peach.

If at any time, it is desirable to spray at the same time with
an insecticide and a fungicide, either of the above poisons may
safely be added to the Bordeaux mixturethe lime in the latter
neutralizing all injurious effects of the poison upon the foliage.
For most purposes these sprays should be used when the injury
is first observed, and thereafter every ten days or two weeks as
long as it continues; but in spraying for the codling moth, we
must begin before Ike injury is apj5arenIabout the time the moth
is depositing her eggs upon the fruit. In ordinary seasons this
should be about June 6, to June 12. (Washburn.)

In applying these sprays, we sEould not aim to drench the
trees, but rather to cover every portion of them with as thin a
film of the liquid as possible. Anything more is a needless
waste of material. For this reason, that nozzle is the best for
this purpose, which can be made to throw a very fine, mist-like
spray.
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CONTACT INSECTICIDES.

Kerosene Emulsion.We consider this, one of the best insec-
ticides to use against insects of class "b." Kerosene kills by
contact and its penetrating power is such that but few insects
can resist it. The pure oil is, however, about as injurious to
plants as to insects and thus it becomes necessary to emulsify it
with some substance that it may readily be diluted with water.
Soap or sour milk are the best of such substances. The emul-
sion with soap is made as follows:

Water i gallon.
Soap (preferably whale-oil soap) - pound.
Kerosene oil 2 gallons.
Dissolve the soap in the water by boiling. AcId the suds,

still boiling hot, to the oil and violently agitate the mixture by
pumping it back upon itself through a force pump. If hot, the
emulsion should form in about five minutes, otherwise it may
not emulsify at all without reheating. A perfect emulsion
should have a creamy appearance, and should adhere to the sur-
face of glass without oiliness. If not perfect, the oil will rise to
the surface and much harm may result, especially if the emul-
sion is used as a dip for nursery stock or animals. Such an
emulsion may he used immediately; or, if well made may be kept
indefinitely as a stock mixture to be diluted and used as wanted.

An equally good emulsion may be made, without heat, by
using sour milk instead of the soap and water.

Sour milk i gallon.
Kerosene oil 2 gallons.

These are to be mixed as in forming the kerosene soap
emulsion. It has, however, the disadvantage that it will not
keep for any length of time, hence must be made fresh for each
application.

When ready for use, dilute the required amount of stock
emulsion with 8 to i5 times its bulk of water, and use as a spray.
The stronger mixture applied in tile fall, has been found effective
in destroying the pear-leaf blister-mite;---the weaker will, I
think, be found sufficiently strong to destroy the young of the
oyster-shell scale,if applied to infested trees just after the blos-
soms fall, and will also prove effective in destroying green aphis,
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woolly aphis, and red spider, if appliedat. any time when they
are observed to be abundant.

While recommendiug the above emulsions, I am well aware
that, in the past, they have not been the favorite sprays with Ore-
gon fruit growers, but I still believe that careful and more ex-
tensive use of properly made emulsions, will yet demonstrate
that they are among the best, if not the best washes we have
for controlling the above mentioned class of insects.

In California, as in Oregon, the favorite mixtures have been
the resin wash and the lime, salt, and sulphur mixture; but nu-
ineroiis'recent reports of the su:cessful use of kerosene emul-
sion seem to indicate that on' the Pacific coast it is slowly but
surely attaining that popalarity w'hch it has held in the East
for seveial years.

Oneof the chief objections urged against these emulsions is
their cdst and yet when we consider the ease with which they
are made and their effectiveness, we must, notwithstanding the
exorbitant price of kerosene oil, still number them among our
cheapest cifective washes. Two gallons of kerosene and one
gallon of strong suds wilF, in process of emulsifying, increase in
volume to about four gallons of stock emulsion, which when di-
luted with water in the above indicated proportions will make
from '32 to 6o gallons of spraying strengththe latter thus cost-
ing (at the present price of kerosene) from about i cents
dowut of a cent per gallon.

Believing as I do, that a multiplicity of spraying formulas
are simply confusing, and that kerosene emulsion is one of the
best, if not the best general purpose summer spray for this class
of insects, I shall at this time recommend no other. There are,
however, several scale insects, especially the San Jose scale,
which can best be controlled by winter washes. For this pur-
pose, I shalistill advise the use of the lime, salt, and sulphur mix-
ture, so long recommended by this station and by the State
Board of Horticulture.

It is made as follows:-
TJnslaked lime 25 pounds.
Sulphur 20
Salt '5
Boil the sulphur and 10 pounds of lime in 20 gallons of

water un/il The sulphur is completely dissolved. It may take 3.
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to 5 hours of brisk boiling. Place in a cask 15 pounds of lime,
and add enough hot water to slake it, and while it is slaking add
the salt. When completely slaked, add the lime and salt to the
sulphur and boil half Sn hour longer. Before using, add enough
water to make 6o gaihns. Apply while still warm in the form
of a coarse spray.

Recent experiments conducted by Mr. L. C. Marlatt, assist-
ant U. S. entomologist, prove conclusively that, under the con-
ditions prevailing in the Eastern United States, the above mix
ture is not nearly so effective as a simple solution of whale-oil
soap used in the proportions of i to 2 pounds per gallon of
water. When one considers the many disagreeable features con-
nected with the making and the application of the lime, salt, and
sulphur mixture, it is to be hoped that equally good results from
the use of whale-oil soap may be obtained on the Pacific coast.
We shall if possible test the matter ourselves, and will be
pleased to receive reports from any horticulturists who may see
fittötryit.
A FEW INJURIOUS INSECTS AND THEIR TREATMENT.

The Codling !ifoth.A small pinkish "worm"which bur-
rows in the fruit of the apple and the pear, causing the disgust-
ing condition known as ''wormy fruit."

The "worms" are the larvae of a small grayish brown moth
with a bronze spot on the posterior portion of each front wing.
In the east, the first brood of these moths appear about the time
the apple-tree is in bloom, or shortly after, and deposits its eggs
singly on the blossom end of the young fruit. In about a week,
these eggs hatch and the small 'worms" immediatly begin to
burrow towards the core of the fruit. Hence it is that time
becomes an important element in spraying for this pest. A few
days too early or too late; may make all the difference between
success and failure. As soon as the "worms" have fairly entered
the fiuit, they are beyond the reach of all insecticides, but if a
fine mist-like spray of Paris green and water be applied to the
tree just when the eggs are hatching, the young larva are poi-
soned at the outset of their career. Just when this occurs,
varies somewhat with the season and evidently more with the
locality. In the east, the rule is to spray first, just after the
blossoms fall, and this seems applicable to the conditions occur-
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ring in eastern Washington, and probably eastern Oregon.* Iii
the Willamette Valley, however, different climatic conditions
seem to render a different procedure advisable. Prof. Washburn
states, that here, the Jirsi brood of moThs does nol appear un/il
early in June, and this is borne out by observation of Mr. M. 0.
Lownsdale, and other prominent fruit growers.

It therefore seems apparent that in this valley, the first
spraying for the codling moth should be done between June 6th,
and June i 2th, while in the easten part of the state it may be
necessary to spray just after the blossoms fall. Whenever the
first application is made, do not make it the last. In this valley,
"repeat the spray about the first of July, and on late apples,
Baldwins for instance, make two more applications, one late in
July, and One about the middle of August." (Washburn.)

PlanE lice.Numerous species of plant lice attack our va-
rious fruit trees and shrubs, but for our present purpose it is suf-
ficient to group them all under the popular terms "green aphis,"
and "black aphis." Both are very numerous and very destruct-
ive, probably causing a greater loss to Oregon fruit growers than
any other insects, although they are among the easiest insects to
destroy. The small, black, shining eggs, hatch soon after the
buds burst in the spring, and thorough spraying at this time
with kerosene emulsion, (1 part emulsion to 15 parts water,) will
do much towards keeping the trees free for the remainder of the
season. Later sprayings, however, should be done whenever
the aphids become abundant.

San Jose Scale.Where it has been introduced, this is the
most destructive of Oregon insects and the most difficult to de-

stroy. When comparatively scarce on a tree, their presence is
indicated by a reddish discoloration of the bark about each in-
sect. When very numerous, the tree looks as though covered
with fine sifted ashes. The only practicable remedies are to
spray the tree thoroughly with the lime, sulphur, and salt mix-
ture, or with whale-oil soap solution. In either case, the appli-
cation should be made in the winter, and the trees thoroughly
drenched. It is advisable to make the first application early in
the winter and then repeat in six or eight weeks, since it is im-
possible to be so thoroughly effective as to destroy all the scales
with but one application.

* Piper, c. V. Bulletin '7, Wash. Ex, Sta. p. 14.


