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SPRAY INFORMATION

FOR

VIRGINIA FRUIT GROWERS

Prepared by Departments of Horticulture,
Plant Pathology, and Entomolegy
F. A. MOTZ, F. J. SCHNEIDERHAN
and W. 8. HOUGH
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Spraying With a Machine of 20 Gallons-per-Minute Capacity

VIRGINIA AGRICULTURAL AND MECHANICAL COLLEGE AND POLYTECHNIC INSTITUTE
AND THE UNITED STATES DEPARTMENT OF AGRICULTURE, COOFERATING
EXTENSION DIVISION, JNO. R. HUTCHESON, DIRECTOR
BLACKSBURG, VIRGINIA
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AsmistancE THAT Canx Be Rexosxep »Y THE Exrension Dyvision o
Tz Vimcivia Porvymecunic INstirurs

The Extension Division carries the Agricuitural College and United
States Department of Agriculture to the farmer and farm home. It
endeavors to meet their problems in woils and crops, bherticulture,
dairying, live stock, pouitry, agricultural engineering, home econom-
jes, agricultural economics, and community development. This is
done by personal visits, meetings, and correspondence of County Farm
and Home Demonstration Agents and Specialists, through boys’ and
girls’ and women's club work, cow testing and purebred live stock and
other associations and organizations, and the distribution of bulletins,
circulars, newspaper articles, ete.

Application for information or assistance with any farm or home
problem should be made to the Director of the Extension Division,
Blacksburg, Virginia.

ExTExsioNn Division Srarr

ngineer
Specialist in Agricultural Ecomomics
Assistant Hortiewlturist

Asvistant Agricuitural Engincer
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Spray Information for Virginia
Fruit Growers

INTRODUCTION

. The successful fruit grower in Virginia and other states is
availing himself of the best sources of information about his
business. He has learned the value of accepting the results of
scientific investigation and applying them, as far as possible, to
his own orchard conditions. The orchardist has a many-sided
problem, but it is believed that the production of the maximum .
amount of clean fruit, using the individual tree as a basis of com-
putation, is a step towards the solution of this problem. It is
manifest that the grower cannot market clean fruit without first
producing it. It has been a recognized fact that proper and timely
spraying is the only means of producing clean fruit.

The information contained in this bulletin will prove of direct
wvalue to the fruit growers of the state, if they follow carefully the
recommendations regarding the time, the manner of application,
and the materials to be used for each spray in the calendar.

The spray schedules, particularly the one pertaining to apples,
contained in this bulletin are basically the same as those pub-
lished by the states embracing the Shenandoah-Cumberiand re-
gion, namely : .Virginia, West Virginia, and Maryland. To corre-
late recommendations and to provide for a uniform schedule, work-
ers in these states have met at appointed times to work out a
joint calendar, the contents of which would be applicable to or-
chardists in any of the aforementioned states. In substance they
are identical, but local conditions have made it necessary to make
a few minor changes. 4

It is impossible to formulate a spray calendar that will meet
the demands of every situation in this or any other state. Spray
calendars must be changed from year to year as research and prac-
tical orchard experience and emergency measures point the way
for these changes. This bulletin contains the latest and best spray
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information available for the Virginia fruit grower. It is beileved
that the recommendations presented herewith, when used intelli-

gently with the knowledge the grower has of his eown orchard,
will enable him to produce a high percentage of clean fruit.

The three main considerations in successful spraying are
correct timing, therough application, and the use of preper mate-
rials. Timeliness of application is probably the most important
because a thorough application of the proper materials at the
wrong time will fail to produce results. Proper and adequate
equipment, advance preparation, and the use of the recommended
amounts of the very best spray materials available are absolutely
esSential to success.

Due consideration was given the arsenic residue situation as
well as insect control in the preparation of these recommendations.

When spray materials other than those mentioned in the
schedules have been properly tested and found superior they will
be recommended by the Spray Service.

THE VIRGINIA SPRAY SERVICE
The information of the Spray Service is disseminated under

the direction of the State Extension Division and is governed by
the information furnished by the Experiment Station. The spray
notices are sent out from Blacksburg to the county agents, fruit
growers’ organizations, and authorize individuals who fill in the
dates of application and mail them to the growers. Every fruit
grower in Virginia is privileged to receive this spray service in-
formation free of charge. Those not receiving same and desirous
of so doing should notify the Spray Service at Blacksburg.

The spray notice cards call attention to the name and number
of the spray (which corresponds to the schedule found on p. 7),
materials to be used, time to apply the spray, and the insect pests
and fungous diseases to be controlled. The actual dates of appli-
cation will be given for sprays No. 4, 5, and 6. The time to apply
sprays No. 1, 2, and 3 will refer to the stage of bud, blossom, and
fruit development ; spray No. 1 referring to first showing of green
in blossom buds, No. 2 referring to the pink bud, and No. 3 to the
time of petal-fall Because of variation in development due to
m-ﬁldmmmmminthebat
position to gauge the time of these applications. Sprays No. 4, 5,
and 6 will be governed by reference to the time of the beginning

%)




VIRGINIA APPLE BPRAY PROGRAM
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moth. These are known as the 3-weeks, 5-weeks, and mid-summer
sprays, respectively.

Careful attention to each recommendation made on the spray
notice card is essential to the success of the seasom’s program.
Each one is designed for a specific purpose and would not appear
if it could be safely omitted.

DISCUSSION OF THE SPRAY CALENDAR
FOR APPLES

Since apple growing is the most important branch of the
Virginia fruit growing business, the following is the most impor-
tant of the spray calendars. The Virginia Spray Service at pres-
ent applies only to the apple calendar, therefore, every apple
grower should familiarize himself with the name, the number, and
the materials used for every spray, and the specific diseases and
insect pests to be controlled by them. For a fruit grower to be
successful, a working knowledge of these fundamentals is essen-
tial and too much emphasis cannot be laid upon its importance.

The following discussion is prepared for the purpose of in-
forming the grower about the materials used, the purpose of each
spray, and the facts governing the timing of these sprays.

Spray Ne. 1 (Delayed Dormant). This spray should be ap-

plied in every orchard.

Application should be

most thorough in order

to control aphis and scale

on the tree. The scales

are usually found under

the edge of loose bark or

in depressions in the bud

where they are pro-

tected. Unless they are

actually covered by the

spray material they will

not be killed. Whenever

= e < scale is found under the

large bark scales on the

P By & P S Pyt wwh of & Wes, B M-

comes necessary to remove this bark before spraying. Trees

should be examined to determine whether this condition exists.

It is a good plan to scrape away the loose bark from the trunk and
larger limbs.
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Sprays Ne. 2 and 3 (Pink and Petal

Time for the Pink Spray

” l. g; EFETR
bt |
gzsggzéi
it

|
1

application is made and to control codling moth it is essential to

kill the first brood.

Spray Ne. 4 (Three-weeks Spray). This spray takes the place
of the old ten-days spray. It should be applied about three weeks
after the beginning of the petal-fall spray or as determined by the

Spray Service. It should be applied to

all varieties, as it is im-

portant for scab, frog-eye, mildew, curculio, and codling moth.
Spray Ne. 5 (Five-weeks Spray). This spray must be applied

Blossoms in ldeal Condition for Petal-fall
Spray

ond brood and late hatch-
ing first brood worms.
Because of the arsenic
residue situation, later
applications of lead ar-
senate will not be recom-
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DILUTION TABLES FOR LIMESULPHUR

Experience in preparing lime-sulphur concentrate shows that
this product varies in specific gravity as indicated by its Baume
test. This is due to the variation in the quality and quantity of
the sulphur and lime used, also to the length of the beiling period.
The formulas given in this bulletin are calculated to produce lime-
sulphur that will test approximately 32 degrees Baume. This is
what is known as standard lime-sulphur concentrate.

Whenever this concentrate is above or below the standard the
following dilution tables are necessary to determine how much
of the concentrate should be used for the winter and summer spray
mixtures. The table indicates these amounts for lime-sulphur
concentrate, varying in test from 22 to 35 degrees Baume.

The most satisfactory procedure is to test the diluted mix-
ture in the spray tank. This is done with an especially sensitive

DILUTION TABLES
Dilution Rates for Winter 'Spraying

‘ | AMOUNT IN GALS TO USE FOR
| Rate of | -

| 50 gal tnaki 100 gul tank 200 gal tank
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this hydrometer, the reading for the wimter
spray material should be 4 and the summer stremgth:

AMOUNT OF SPRAY SOLUTION REQUIRED
ACCORDING TO AGE OF TREE

The harvest season and the cull pile offer the best opportunity
to check up on the efficiency of our spray program and its applica-
tion. Poor results can usually be traced to one or all of three
things — namely, use of the wrong material, incorrect timing, or
poor and insufficient application. As a rule, the use of insuficient
material causes most of our troubles. It is poor economy to at-
tempt to skimp on material ; on the other hand, it is poor business
to waste it. Trees of various sizes and ages require a definite
amount of material to cover them properly. Unless it is definitely
known how much spray solution is required by trees of different
ages, it is difficult to know how much material to buy or how to
check up on the men doing the work. The following table will aid
in determining how much material to buy and whether too much
or too little is being used to the trees. Trees of normal size should
receive approximately the following amounts of diluted spray
solution for thorough spraying.

AMOUNT OF SPRAY MATERIAL REQUIRED FOR TREES

OF VARIOUS AGES

i
i

P2
FEERTRES

5.-?-
BE...-,

red. The
above table is for trees in full foliage.
HOW TO ESTIMATE AMOUNT OF MATERIALS
TO BUY
In order to estimate the amount of lime-sulphug. needed for
the season, multiply the number of trees of the same age by the
quantity of solution estimated per tree, then multiply this by the
number of applications to be applied. For the dormant spray

which is diluted 1 to 8, 24 gals. of concentrate material testing 32
degrees Baume is required for each 200-gal. tank. For 1,000 trees
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‘eight years old about 3 gals. of dilute material will be required
for each tree. Three thousand gals. would require 15 tanks. Fif-
teen tanks would require 360 gals. or 7 bbls. Three summer sprays
would require 15,000 gals. of dilute material. Diluted 1-40, 5 gals.
of concentrate would be required for each 200-gal. tank  Fifteen
thousand gals. equals 75 tanks, 375 gals. of cohcentrate or 7 bbis.
For this orchard 15 bbls. of concentrate lime-sulphur solution

With a Machine of 1 Minute . Sevem
Spraying . 5-0.:}-:.- C.uly

In estimating arsenate of léad, multiply the number of trees
of the same age by the quantity estimated in the table for trees
of that age; multiply by the number of applications to be used,
dividing the total by 100, which will give the number of 100-gal.
tanks required to spray the orchard; next multiply this by 3
which will give you the number of pounds of powdered lead arse-
nate to order.

A CALENDAR OF IMPORTANT EVENTS IN THE
APPLE GROWING SEASON

The following table is of special interest to apple growers in
the Winchester and Valley section. The reason for presenting this

(12)
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SPRAY CALENDAR FOR PEACHES

It is a comparatively easy matter to produce a high percentage
of clean peaches. The new dry-mix sulphur lime spray is particu-
larly effective and easy to handle. An important comsideration
in peach spraying is the advisability of using rods producing a fine
misty spray and not guns with high pressure behind them. Guns
producing a fine mist are advisable only in hands of careful spray-
men. Defoliation of the trees and undersized fruit result from the
use of too much pressure and coarse spray particles. Following
is the best spray calendar known for peaches in Virginia.

Marencass vo Uen

(me wontd uelare frud ~pess Nelf waled Tme amd wdTR T w Iy

v, P-h-——-l;ﬁ--* Same win No §
after No & |

In the northern part of the state and in orchards which are
damaged by early infection of brown rot, resulting in blighting of
the blossoms and drying up and dropping of the smiall fruit, apply
same materials as in spray No. 4 when pink begins to show in the
bud. Early infection of brown rot is not prevalent generally over
the state, but it occurs in parts of northern Virginia, particularly
in Loudoun County. Unless blossom blight has been prevalent,
follow the schedule as recommended in calendar above. No. 1
must be applied while the trees are absolutely dormant and before
the bud scales begin to separate, if leaf curl is to be controlled,
and the pink spray must go before the petal spray.

If the rose chafer should become very serious, spray with
arsenate of lead, 4 pounds to 50 gallons, to which 1 gallon of
molasses is added. Application should be made when the bugs
appear. Caution — this spray should not be used unless abso-
lutely necessary, as severe burning may follow.

(4)
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If rose bugs should become serious, apply same trestment as
recommended for peaches.

SPRAY CALENDAR FOR PLUM

Toen or Arvuscamon Marsnisis o Uan

Dermast semsen Standard strength lime sulphur, diuted 1 %o &

N Standard strength lime supher_ & -
As woon w petads (sl eallons water add | pound e e
ste tc emch 30 gallone sciution

One wesk after No. 2 Same = in No. 2.

Three wesks stter No. 3. Same e in No. 2

SPRAY CALENDAR FOR GRAPE
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SPRAY CALENDAR FOR RASPBERRIES AND |
BLACKBERRIES

Anthracnose causes cankers on the canes of the raspberry
and blackberry. It is the most important disease of bush fruits
in Virginia and can be effectively controlled by the application of
two lime and sulphur sprays according to the following calendar.
The addition of a casein spreader at the rate of 1§ pound to 50 gal-
Jons of spray material is necessary to secure control

v
L 1 Tmm v Arvscamon T Marsniais vo Uss ! Puar

s e | cmamercial lime 1w -
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SPRAY CALENDAR FOR STRAWBERRY
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METHODS OF PREPARING SPRAY MATERIAL

Every fruit grower should be familiar with the methods of
preparing such spray materials as are used in his orchard. The
following discussions indicate the methods of preparing spray ma-
terials and how to use certain insecticides, particularly lead arse-
mate, nicotine sulphate, and oil emulsions.

Concentrated Lime-Sulphur

Two formulas are in general use. The first of these requires
50 pounds of lump lime, 100 pounds of sulphur, and 50 gallons of
water. The second formula requires 6214 pounds of lump lime, 125
pounds of sulphur, and 50 gallons of water. The second formula
will produce a concentrate with a higher test than the first. Both
formulas are good.

Preparation. Slake the lime with 15 to 20 gallons of water in
the container in which the boiling is to be done; add the sulphur
and increase the amount of water to 50 gallons, and boil for one
hour. Stir constantly and keep water up to 50 gallons. Strain the

(16)




Three-Nozzie Head. Seven and One-half Inches fream Center to Center
of Outside Nozzles. All Nozzles With Six Heles in Whirl Dise.

Dilution. Standard lime-sulphur concentrate is diluted at the
rate of 1 part to 8 of water for winter spraying and 1 part to 40
for summer spraying. When the test is not standard, the rates
of dilution are given in the dilution tables on p. 10.

Caution. Lime-sulphur will not kill chewing insects and it
will not control bitter rot of apples. It should not be used as a
late summer spray on apples because it is liable to cause spray
burn. Concentrated lime-sulphur should never be used on peaches
during the growing season.

Bordeaux Mixture

Bordeaux mixture is the most effective fungicide for certaiuw
diseases, particularly apple blotch and bitter ret. It is commonly
used as a mid-season spray for apples.

a7




Preparation. Dissolve 4 pounds of copper sulphate (blue-
stone) in an earthenware or wooden vessel. This is done
pending the bluestone at the top of the vessel so that it
covered with water, thus enabling the dissolved
at the bottom of the container. Slake 8 pounds of lump
separate vessel. Dilute each solution to 50 gallons and pour
ultaneously into the spray tank.

In commercial operations it is customary to have large con-
céntrate tanks in which 1 pound of bluestone has been dissolved
in each gallon of water. In other words, a 50-galion tank would
contain 50 pounds of bluestone dissolved in 50 galions of water.
The lime is slaked so that each gallon of water contains 1 pound of
lime. Both tanks are then placed side by side and the required
number of pounds of each material is poured into the tank, using
1 gallon of each solution to represent 1 pound. The required
amount of water is added to each tank and the solutions are then
run through a common outlet into the spray tank. For a 200-
gallon spray tank, 8 gallons of bluestone solution would be placed
in one dilution tank and 16 gallons of the lime water in the other
tank. Water should then be added until each tank contains 100
gallons, after which the contents of both tanks are emptied into
the spray tank through a common opening as indicated above.
For the successful use of this method, a gravity water system is
necessary to fill the concentrate and the dilution tanks. - The latter
should be high enough to permit the solutions to flow by gravity
into the spray tank.

A method in common use is to add the required amount of
bluestone solution directly to the spray tank. After adding water,
sufficient to fill the tank two-thirds full, the proper amount of the
lime solution is added.

The formula given above results in what is known as 2-4-50
Rordeaux mixture.

Dilution. The 2-4-50 formula is used on apples, pears, and
quinces unless otherwise specified. In the case of melons or spe-
cial sprays on other fruits, the correct information may be secured
by writing to the Extension Division at Blacksburg, Virginia, or
to the Virginia Truck Experiment Station, Norfolk, Virginia.

Cauten. Do not use Bordeaux mixture on peaches during the
growing season. Whenever Bordeaux mixture is used in the early
season for spraying apples, russetting and burning of the fruit
is liable to follow. This spray should be used as a mid-summer
spray. It is the most effective spray material known for the con-
trol of bitter rot of apples.
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Dry Mix Sulphur Lime

The dry-mix is rapidly replacing self-boiled lime-suiphur as
a spray for peaches. The advantage of using this new spray ma-
terial lies in the fact that it has better sticking qualities, gives
better control of diseases, and is cheaper and easier to prepare.

Formula for the Dry-Mix:

8 pounds of finely powdered dusting sulphar.
4 pounds of hime.
\’—ldm-‘m*-du—-s

as Kayso, Spreado, Spray Spread, etc.

The formula given above should be followed closely. The
spray material for the entire season’s spraying may be mixed in
one operation befare the season opens. Dry-Mix does not deterior-
ate if kept in a dry place.

Bulletin No. 239 of the Virginia Experiment Station gives all
the details for mixing this material. Peach growers should write
for this bulletin in order to become acquainted with costs, the
home-made barrel mixer, and the comparison of pest control ob-
tained from the use of dry-mix and self-boiled lime-suiphur.

It is essential to mix the ingredients thoroughly. If a dust
mixer is available, it should be used. If nome is available, the
barrel mixer should be made, or else the mixing must be done in a
box with a shovel or a hoe.

Rate of Dilution. The dry-mix should be diluted with water
at the rate of 8 pounds for every 50 galions of water, or 32 pounds
for a 200-galion tank. Before diluting the material should be
poured through a sieve having 14 meshes to the inch. This re-
moves the lumps which would clog the pump strainers.

How to Dilute. The proper amount of material (32 pounds
per 200 gallon tank) should be placed in a water-tight barrel and
sufficient water added to produce a fine yellow paste after thorough
stirring with a paddle. This paste is thén poured through the
strainer into the tank when half full of water, after which it is
filled. The tank agitator should be runming. Lead arsenate
should then be added in the usual manner.

Cautions. Do not place dry-mix at the bottom of a tank and
then add water. Do not dilute dry-mix unless it has been sieved.
Do not fail to mix sulphur, hydrated lime, and calcium caseinate
thoroughly. Usé-dusting sulphur only; flowers of sulphur is too
coarse to make an effective spray mixture.

When using lead arsenate with dry-mix sulphur lime, add two
pounds of hydrated lime for each pound of lead arsenate used. The
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lime and the lead arsenate should be mixed and added to the tank
in the form of a thin paste.

Self-Boiled Lime and Sulphur

This fungicide has been in common use to contrel scab and
brown rot of peaches. It is a summer spray for peaches.

Preparation. Place 8 pounds of stone lime in & wessel and
slake with hot water. As soon as slaking begins, add § pounds of
flowers of sulphur made up into a thin watery paste. Stir vigor-
ously and add water to prevent burning. Cool immediately by add-
ing water after slaking ceases, which may require from 5 to 25
minutes, depending upon the quality and condition of the lime.

Dilution. The product resulting from the formula given above
“should be diluted to 50 gallons for use. In commercial exchards,
200 gallons of the mixture are prepared at one time. To produce
this amount, it is necessary to use 32 pounds of stone limme and 32
pounds of sulphur.

Caution. Self-boiled lime and sulphur cannot be stored, there-
fore, it is necessary to prepare it freshly every time it is used.
It should be properly diluted before adding lead arsenate in com-
‘bination sprays. :

Lead Arsenate

Lead arsenate is the most commoniy used internal insecticide.
It kills such chewing insects as codling moth, curculio, and leaf
roller. It is used either in the powder or paste form. The pow-
dered form is in most general use and is recommended.

Dilution (very important). Lead arsenate is prepared for
spraying by adding 14 pounds of the powder or 3 pounds of the
paste to 50 gallons of the spray material, such as lime-sulphur or
Bordeaux.

It is very important to follow the correct method of mixing
Jead arsenate with lime-sulphur or else a black sediment of free
lead will result. At the same time, free arsenic is liberated, which
probably causes most of our spray burn in Virginia.

The correct method of mixing lead arsenate with lime-sulphur
is as follows: for every pound of powdered lead arsenate add 2
pounds of slaked stone lime or 83 pounds of hydrated lime. These
materials should first be thoroughly mixed in water and then
poured into the tank of lime-sulphur. For convenience, after care-
fully slaking the stone lime, it should be mixed with water at the
rate of 1 pound of lime per gallon of water. The same procedure
should be followed with hydrated lime. A gallon of this mixture
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represents a pound of lime. It is apparent that this lime-water
mixture must be thoroughly stirred before mixing with the lead
arsenate.

Caution. _When spraying peaches with lead arsenate and
water, the amounts of lime recommended on p. 14 must always be
added to prevent burning. Furthermore, lead arsenate is a deadly
poison and must be kept away from children and farm animals.

Nicotine Sprays

Nicotine in the form of nicotine sulphate is the most effective
contact insecticide known for such sucking insects as aphids and
red bugs. It is not advisable to prepare home-made micotine pre-
parations for a commercial orchard.

Dilution. Add 1 pint of nicotine sulphate to every 100 galions
cf spray material.

Caution. Rosy aphids appear in largest numbers at the time
of the green tip stage of the buds. In order to kill these insects
it is necessary to cover them with the nicotine solution. It is ap-
parent from this fact that thorough spraying is necessary to con-
trol aphids. Young apple trees and other plants infested by
aphids should also be sprayed. Nicotine sulphate is a deadly
poison and must not be left where livestock can get at it.

The addition of nicotine sulphate in the delayed dormant
spray is largely governed by local conditions. If aphids are not
present at the time set for this spray, nicotine should be omitted.
This condition must be determined by observations of the grower
in his own orchard.

A new contact insecticide known as Derrisol and prepared
from the extracts of the Derris plant found in the East Indies, is
showing comsiderable promise as a substitute for nicotine sul-
phate. If continued experiments, now in progress, show results
as effective as have already been obtained, the use of Derrisol will
mean a considerable saving to the grower.

OIL SPRAYS

Qil sprays are used for scale control only and not for the
control of the rosy aphis.

Lubricating Oil Emulsions
Lubricating or engine oil emulsions are made in a number of
different ways. For convenience, three methods are given.
Cold Mix Casein-Oil Emulsion
This emulsion is most familiar to Virginia growers and has
(1)
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2. Casein. Any one of a number of brands sold under various

trade names, such as Kayso, Adheso, Calcium Caseinate, Spracein,
ete.
3. Water. The materials are used in the following prepor-

In actual practice a grower frequently mixes a 50-galion bar-
rel of oil at one mixing. To do this, 25 gallons of water and 61§
pounds of casein are required. This will make 75 gallons of stock
emulsion and can be mixed in a 200-gallon spray tank very easily.

Steps in Making the Steck Emulsion. 1. Run the required
amount of water into the spray tank or other container in which
the emulsion is to be mixed.

2. In a bucket or tub mix the casein with enough water to
make a smooth paste. Be sure the mixture is smooth and not
Jumpy. =

3. Add the casein paste to the water in the spray tank or
other container where the emulsion is to be made. Start agitation
at once. If spray tank is used, start the agitator but not the pump.

4. Pour required amount of oil into spray tank or container
as agitation continues.

5. Start pumping the mixture back om itself. Use coarse
spray discs so that coarse to solid streams are driven into the mix-
ture. To do this place spray guns or rods in the empty spray
tank. Place suction hose in barrel containing mixture of oil and
water. Start engine and pump contents of barrel into tank. Re-
wverse suction hose and spray hose and pump back into the barrel
The stock emulsion is now made.

The pumping process must continue long enough to insure
the entire mixture passing through the nozzles twice. When com-
pleted the stock emulsion appears creamy and no oil scum shows
on the surface.

Pump or run the stock emulsion into barrels or tubs. When
properly made the stock emulsion will not separate for several

(22)
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weeks. It should be stirred each time before any is taken out for
dilution in spraying.

Amount of Stock Emulsion te Use. Use four and = hailf gal-
lons of the stock emulsion in making 100 gallons of spray solu-
. ‘tion. This makes a three per cent. oil spray.

It is advisable to add the stock emulsion to the spray tank
while the tank is being filled rather than to wait until the tank is
almost full.

Some Cautions in Making Stock Emaulsion. 1. Follow the
order of adding materials as outlined under steps in making stock
emulsion. Never reverse the order by adding oil, then casein, and
lastly water.

2. Never add casein to oil but always to water.

3. Never use lumpy casein. Casein kept over the winter
usually does not make good emulsions. Always use fresh, fine
casein.

4. If the stock emulsion has been kept until it begins to
separate, it can be reemulsified by pumping the material back on
itself as in making the original emulsion.

COLD MIX SOAP-CRESOL-OIL EMULSION

Emulsions made by this process are rather new to Virginia
growers, but will likely attract increasing attention.

Materials Needed. 1. Lubricating oil. Same oils as used in
cold mix casein-oil emulsions.

2. Potassium fish oil soap.

3. Crude cresylic acid. (Either dark or straw grade.)

4. Water.

The materials are used in the following proportions :

Engine oil 2 gallons

Potassium fish oil soap .1 quart (about 2 Ibs.)

Crude cresylic acid -% pint (8 oz.)

Water : 5 pints

Steps in Making Paste and Steck Emulsion. 1. Thoroughly
mix the cresylic acid with the required amount of potassium fish
oil soap. Use an open vessel so that the mixture can be stirred as
the cresylic acid is added to the soap. A jelly-like material results.

2. After step No. 1 is completed begin to add some of the oil
to the jelly-like mixture, stirring vigorously while adding the oil.
The first addition of oil should not be more than about one-third
the volume of the jelly-like mixture. After the first addition of
oil has been thoroughly worked in, continue to add the remainder
of the oil gradually, stirring the mixture vigorously until all of
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the stock emulsion to the spray
filled with water rather than to wait

In hard water it is much like miscible oils.
Cauntions in Making. 1. Never use more cresylic acid than
recommended above.
2. Do not start the second step by adding a large amount of

Emulsions made by this process are very satisfactory wher-
ever soft water is available but do not mix readily with hard
water.

Materials Needed:

1. Lubricating Oil. Same oils as used in cold-mix emulsions.

1. Place the oil, water, and soap in a vat or tank and heat to
boiling when a brown scum appears. After continued boiling,
scum begins to disappear, after which heat is cut off.

2. Using .a pressure of about 60 pounds, pump the hot mix-
ture through the spray pump two times. If the spray machine
is used, the mixture can first be pumped into the spray tank and
then into barrels where the stock emulsion is to be kept. Spray
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discs, with large openings, should be used.  Avoid a spray mist
in pumping the mixture.

Cooked emulsion is more stable than cold mix caseim-oil emul-
sion and can be made with more assurance that the steck emulsion
will not separate as quickly. However, since it does not mix
readily with hard water, the cooked emulsion is not widely used in
Virginia. In some localities, one pound of washing soda (sal soda)
to each 100 gallons of water has been used to softem the water.
A 14-14-50 Bordeaux added to the hard water also temds to pre-
vent the oil separating from the emulsion as it is being diluted.

Amount of Stock Emulsion te Use. Use four and a half gal-
lons of the stock emulsion to make 100 gallons. of spray solution.
Add the stock emulsion as the tank is being filled with water, if
the water is soft. If the wager is hard, either the washing soda
or weak Bordeaux mixture must be added first. When the tank
is almost full, start the agitator and lastly add the stock emulsion.

SOAP WASHES

- Soap washes are effective for killing aphids and soft-bodied
larvae of other insects. Fish oil, or fish oil soap, is generally used
when large quantities are required. The commonly used formula
is 1 pound of soap to 6 or 7 gallons of water.

Caution. Soap washes should not be used in combination with

Bordeaux mixture and lime-sulphur preparations.

INSECTICIDE AND FUNGICIDE COMBINATIONS

It is generally recognized that certain spray materials will
not combine satisfactorily and should not be used in combination
because they are dangerous and result in injury to fruit and fol-
iage sprayed with them. The following outline lists the common
fungicides and insecticides in general use and, further, it shows
the compatibility of these materials and the combinations which
can and cannot be used safely.

Fungicides :

Bordeaux mixture, sulphur, alkali sulphide, lime-sulphur, dry-
mix, self-boiled lime-sulphur.

Contact Insecticides:

Lime-sulphur, oil emulsions, soaps, tobacco infusions, nico-
tine sulphate.
Stemach Insecticides:

Paris green, calcium arsenate, basic and neutral lead arse-
nate, acid lead arsenate.
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COMPATIBILITY OF SPRAY MATERIALS
~ Safe with basic and neutral lead arsenate, calcium arsenate,
Paris green, nicotine sulphate, oil emulsions.
Doubtful with soaps.
" Selphur |
Safe with basic and neutral lead arsenate, calcium arsenate,
Paris green, nicotine sulphate, soaps, oil emulsions.
Alkali Sulphides

Safe with oil emulsions, soaps, nicotine sulphate.

Dangerous with Paris green, calcium arsenate, acid lead arse-
mate.

Doubtful with basic and neutral lead arsenate.

Lime-Sulphur

Safe with alkali sulphides, sulphur, basic and neutral lead
arsenate, nicotine, Bordeaux mixture.

Dangerous with acid lead arsenate, calcium arsenate, Paris
green.

Soaps

Safe with alkali sulphides, sulphur, basic and neutral lead
arsenate, nicotine sulphate.

Dangerous with lime-sulphur, calcium arsenate, Paris green.

Doubtful with Bordeaux, acid lead arsenate.

Nicotine Sulphate

Safe with soaps, lime-sulphur, alkali sulphides, sulphur, Bor-
deaux, acid lead arsenate, basic and neutral lead arsenate, calcium
arsenate, oil emulsion.

Paris Greea
Safe with Bordeaux, sulphur.
Dangerous with alkali sulphides, lime-sulphur, oil emulsions,
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DON'TS FOR VIRGINIA FRUIT GROWERS

Don't spray with lead arsenate after last spray recommmended
by Virginia Spray Service.

Don't use Bordeaux in extremely cold weather.

Don’t use lime-sulphur in extremely hot weather.

Don't apply any spray while a tree is wet after a rain or
heavy dew.

Don't use high pressure and a gun to spray peaches.

Don't use approximate measures or weights

Don’t spray out the last portions of a tank by stopping at
and drenching one tree.

Don’t apply in a wholesale manner every new proprietary
spray material that appears on the market.

Don’t be afraid of a Baume tester. It won't hurt you and it
will do your apples much good.

Don’t pack forbidden fruit.

Don’t permit the hired man to enlarge the hole in the spray
disk just to spray faster. Regular spraying enlarges it too fast
anyway.

Don’t give an able-bodied man a gun — give him a rod.

Don't fail to apply a wound dressing after heavy pruning.

Don't confuse dry mix with dry lime-sulphur.

Don't use lime-sulphur during hot weather just because you
have a few barrels left over.

Don’t expect results from broken-down men, horses, and spray
machinery.

Don't add lead arsenate directly to lime-sulphur; first mix it
with slaked limme at the rate of 2 pounds of lime for each pound
of lead arsenate.
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Don’t forget to clean your spray outfit after each spray. It
will prolong the life of the machine.

Don’t try to evade the packing and branding lsw — you can't
beat the game. : _
" INTERESTING FACTS FOR VIRGINIA

FRUIT GROWERS

The amount of rain in May determines the amount of scab
infection. ?

The leaf roller does more damage to Yorks than to other
varieties because this variety grows in clusters and the insect
prefers to work where apples grow in clusters.

More than 4,000 men are operating orchards im Vi g
only 800 belong to the State Horticultural Society. To which class
do you belong?

Common barn paint is not a good wound dressing. Certain
wound diseases have been known to develop on painted surfaces.
Use white lead, thinned down with linseed oil.

There are tifree broods of codling moth in Virgimia. The sec-
ond brood is the largest but the control of the first brood is most
important.

There are three broods of leaf rollers in certain sections of the
Valley. The last brood does most of the damage.

One of the chief controls of aphids are insects Eke lady bugs
and larvae of syrphis flies which attack the aphids. Encourage
and protect these beneficial insects.

Bitter rot infection in Virginia has been traced chiefly to bit-
ter rot mummies that hang on the trees over winter. Removing
mummies and infected fruits largely controls this disease.

It costs about $1.60 to produce a barrel of apples.

The pink and petal-fall sprays are the most important scab
sprays in Virginia.

When half of an apple tree is dead, the cause usually is black
root rot on that side of the tree. »

Apple trees are killed when their roots intermimgle with the
roots of the black walnut.

Approximately 40% of the total annual tree crop of Vir-
ginia apples goes into the cull pile. Good spraying should reduce
this to 10 %.

Virgina passed a compulsory grading and bramding law in
1927.
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HELPFUL SUGGESTIONS FOR VIRGINIA FRUIT
GROWERS

The greatest step toward successful marketing is to produce
good fruit. :

Remember that standardization and inspection is going to
assist materially in establishing a firm trade connection between
you and the distributor. ,

Hydrated lime can be substituted for rock lime for making
lime-sulphur and Bordeaux by using 1/3 more by weight.

When making concentrated lime-sulphur always use the best
grade of materials. ’

Use plenty of oil on the pump and engine. It is the cheapest
protection that you can buy.

Keep pump plungers well ciled and packed.

Leaks around the plunger and hose comnections mean . loss
of pressure and waste of material.

Keep extra hose couplings and connections on hand — loss of
time means loss of money.

Don't experiment with the engine and pump.

Strain all material as it is put in the spray tank.

Keep rod or gun in motion while spraying.
Keep ball valves on pump well oiled.

Before storing spray machine away for the winter, clean out
all spray residue, drain cylinders and engine jacket and run cylin-
der cil through spray pump.

Fruit can be handled more cheaply and efficiently thru a
packing house.

Community packing houses would solve many difficulties in
some sections.

Join your state horticultural society and keep up to date if you
expect to stay in the fruit business.

Bush fruits and grapes are profitable crops when taken care
of ; their planting should be encouraged.

The State Horticultural Society is working on a reduction in
freight rates on apples. Prospective results are favorable. It
will mean a tremendous saving to every shipper. Get behind it.

Experiments indicate that most orchards in sod would be
benefited by an application of a quickly available nitrogen carrier.
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Spray No. 3. Codling Moth.
| Petal Fall Spray (see apple spray calendar). This spray
is to control codling moth, scadb, leaf spot, mildew,
leaf roller and other chewing insects.
Begin spraying when most of the petals have fallen
and complete before calyx lobes close.
Use lime-sulphur 32° Baume, 10 quarts water to make
100 gallons,and 3 pounds arsenate of lead. Mix lead
with 9 1bs. lydrated lime or 6 1lbs, rock lime before
adding to the spray. Mix these up in form of a thin paste.
To control codling moth it is essential to kill the
first brood., Use sufficient material to cover all parts
of the tree thoroughly. Do not leave a tree until you are
satisfied that it has been sprayed. The *"hit and miss®
method will not get results.

. .‘..":
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AT;; b. s O Spray Qervica Information

COOPERATIVE EXTENSION WORK IN AGRICULTURE AND HOME ECONOMICS

U. §. DEPARTMENT OF AGRICULTURE AND STATE LAND-GRANT COLLEGES COOPERATING
Lo

Spray. #6. To control codling mo'h, titter rot

and blotch,

TIME OF APFLICATION: Berin spraying July. .
MATERIALS TO USE: Borieaux 4-8-100. Add 3 1b~.
arsenate of lead in eact 100 gal

REMARKXS: This will b2 the last spray and sh-uld
be thoroughly appliei in e-e~y orchard and on all
varieties. The grading and brandi g law will be
strictly enforced ani it {s neceszary to5 grow good
fruit before it can te properly packed. Marketin
may te made eazier by thinning or removing all de-

is

feotive fruit. Get the thinning habit.

County Agent
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COOPERATIVE EXTENSION WORK IN AGRICULTURE AND MOME ECONOMICS

W S DEPARTMENT OF AGRICULTURE AND STATE LAND-GRANT COLLEQGES COOPERATING
L

Thimning improves the quality of fruit and increases
its sales value, It tends to maintain more uniform
production and decreases the cost of production.
Thimning influences the size of the fruit and the
tonnage produced. 014 trees lackin. vigor should be

thinned heavier than young thrif'y trees. Thinning

tends to maintain annmual bearing. The present market
reguirements call for size, color and perfection. At-
tend a thinning demonstration at one of the following |
orchards. A specialist from Y, P. 1. will show you how, |
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For apples use—

8" x 8" paper for 188-200-213-225 packs.
9" x 9" paper for 175-163-150-138-125-118
10* x 10” paper for 112-104-100-96-88 packs.
11" x 11" paper for 50-7T2-64-56 packs.

12" x 12" paper for 50-48-41-36-32 packs.
Wraps for packing 100 boxes of ap-

ml?lx“hehu.hchn-
runs 30 sheets to the pound.
» 10 x 10 inches, ans 310-
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. Sul wide 78 long, ¢ layer deep
B2 wide 88 Jong. 4 layer deep

_ Ba wide 78 long, § layer desp

- Bl wide 7-7 long, § layer desp
B strnight pack § loag, § layer dees
B straight pack 9 long, § layer deep
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Fees For Inspection

suficient to cover the expenses of
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Bulletin No. 1080.

8

3. “Preparstion of Barreled Apples for

Market”—U.

Copies of any, or all of the sbove may

2. “Packing Apples in Boxes"—U. 8.
be secured upon request of the Division of

Bulletin No. 1457.

INFORMATION ON PACKING APPLES
“Packing and Loading Basket Apples™
Markets, State Office Building, Richmend,
Va. The last two may be gotten also from

1
~Virginia Circular.
the U. 8. Department of Agriculture.
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COOPERATIVE EXTENSION WORK IN AGRICULTURE AND HOME ECONOMICS

U. 8. DEPARTMENT OF AGRICULTURE AND STATE LAND-GRANT COLLEGES COOPERATING
]

Mr. Bdwin Smith, Specialist in Foreign Marketirg of
Pruits and Vegetables, will address the fruit grovers

of this section at o*eclock »
at « Mr. Snith is

well knosn among apple folks, and is considered the
best authority on this subject in the country. Do not
miss the opportunity of hearing him as he has something
worth while to tell you.

Very truly yours,

County Agent
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VIRGINIA HORT ICULTURE 1928
BLUEPRINTS

PLAN FOR PLANTING

PLAN FOR GRAAT BRIDGE HIGH SCHOOLS GROUNDS
NORFOLK COUNTY PLAN FOR PLANTING

ORANGE CONINTY FAIRGRO!NDS
SEE B!'LK FILE
NOCT FHOTOGRAPHED
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