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APPLE AND 

T HIS bulletin deals with the control of insect pests and plant disease s that 
attack apples and pear s grown in Oregon . It includes a description of each 

pest and suggests the spray material that will give best results under local 
conditions. 

Epidemics may var y in intensity each season depending on climatic condi
tions, degree of incidence the previous year, length of growing season, and 
other factors. Some districts and ·even' orchards in the same district have 
heavier infestations than other s. It is important therefore that the o~chardist 
plan carefully the entire season's spray program, considering all pests that 
must receive spray treatment for economic control. 

In recent years many new spray materials, spreaders, and deposit-forming 
stickers and spreaders have been developed. Most of them have been tested 
out in orchard experiments, but comparatively few have shown merit. The 
orchardist is_ warned against the use of these materials unless especially recom
mended for the locality. 

Where an abnormal'ly heavy infestation appears in an orchard, which may 
require a modified spray program different from the schedule outlined in this 
bulletin, it is suggested that the grower consult his county agent or local author
ity on procedure to follow . During recent years much fruit has been seriously 
damaged and the storage season shortened, because of "the use of ill-advised 
spray programs that have made necessary the use of high temperatures in the 
washing solutions in order to accomplish proper residue removal. Many 
growers do not realize the seriousness of this problem because often they never 
see their fruit after it leaves the packing house. 

For effective control it is important to observe _the following precautions: 
1. Spray thoroughly giving special attention to the top and interior of the 

trees, and wetting all portion s. 
2. Apply the different spray s at the proper time. For each codling moth 

spray, notifications are usually made in local newspapers . If not, consult your 
county agent. 

3. Use adequate spray equipment and maintain a pr essur e to deliver prefer
ably about 350 pounds at the nozzle . 

4. Use the spray mat erials recommended and prepare carefully acceirding 
to directions. 

Insect Pests of Apple and Pear 
Codling moth. Thi s is the common pinkish-white worm found in apple 

and pear fruits. The spray program for codling moth is found on pages 13 to 
16 of thi s bulletin . The following supplementar y control measures are of value: 

CHEMICALLY TREATED BANDS. The use of chemically treated bands placed 
around the tr ee trun ks about June 1 is recommended where codling moth contro l 
is a serious problem . To be effective, the loose bark should be scraped -from 

* The following staff members of th e Ex periment Station and Exten sion Service cooperat ed 
in formulating th e recommendations given in this bulletin: - Leroy Childs , Superintendent of 
the Hood River Br anch Experime nt Statio n ; C. B. Cordy, Assistant Count y Agent, J ackson 
County; L. G. Gentn er, Associate Entomo logist, South ern Orego n Br anch Experiment Sta
tion; S. C. J ones, Associate Entomologist; Don C. Mote, Entomolo_gist in Ghar ge; C. E . 
Owens, Pla nt Patholo gis t; F. C. Reime r, Superintende nt , Southern Oregon Branch Experi
ment Station ; R. H. Rooin son, Chemist; B. G. Thompson, A ssoc iate E ntomologist; S . M. 
Zeller, Plant Patho logist . 
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the larger branches and trunks to a distance of one or two inches below the 
ground line before placing the bands. If this is done during the winter or early 
spring, and the loose bark burned, many worms will be destroyed. 

ORCHARD AND PACKING-SHED SANITATION. Coarse trash, such as boards, 
broken boxes, pruning wood, etc., on the ground in ·and near the orchard and 
around packing sheds should be removed and destroyed. Wherever possible, 
fruit containers should be placed in packing sheds and the packing sheds should 
be tightly closed du.ring the spring and summer in order to prevent the many 
moths that emerge from reaching the orchard. The careful collection and 
destruction of wormy fruit at thinning time, the prompt destruction of wind
falls during the summer and of all culls after harvest, and thorough steaming 
of orchard boxes will aid in reducing infestation and the carry-over for the 
following season. More attention should be given to the control of codling 
moth in abandoned orchards where it is a menace. 

San Jose scale manifests itself as sma11, ash-gray or blackish pimplelike 
scales clustered on the bax:k. The bark usually shows a purple stain for a short 
distance around each scale especially on young trees and new growth . The 
trees become bark-bound and devitalized. Infested fruit shows bright-red spots. 
The pest seldom becomes serious in well-sprayed commercial orchards. Where 
present, the dormant spray of lime sulphur or oil is advisable. 

Oyster shell scale has the appearance of a miniature oyst<;:r encrusted 
on the bark of the host plant. The winter is passed in the egg stage . When 
present a dormant oil spray is advised. 

Spider-mites. Several species of these mites, the European red spicler
mite, brown orchard mite, the common or two-spotted spider-mite, and Willam
ette mite attack Oregon orchards. The first two species overwinter in the egg 
stage on the tree. A dormant spray of 3.2 per cent petroleum oil has given 
control of these two species. The common spider -mite, however, cannot be con
trolled by a dormant or delayed dormant spray since it migrates to the orchanl 
from adjacent weeds and other plants later in the season. Summer sprays of 
oil emulsion or DN 111 are recommended for the common and Willamette mite. 
See page IO for discussion of oil spray . Dusting with sulphur is sometimes 
effective. 

Pear slug occurs as a greenish-brown, slimy, slug-like larva, which skele
tonizes the foliage of pear and cherry. Spray with lead arsenate, 2 pounds to 
100 gallons, when insect appears. 

Bud moth. This is a chocolate-brown worm ½ inch long found inside a 
mass of webbed leaves at the tip of the twig. Attacks all fruit trees, but 
owing to arsenate sprays for other pests it is rarely serious. 

Pear thrips. These tiny insects, about 1/20 inch long, come from the 
ground in the early spring (about March 15 to 20) as the buds are swelling 
and opening. These inse~ts work into the buds before they open and in parts 
of western Oregon have caused serious bud injury. DDT, used in a dilution 
of ¾ to ½ pound of wettable DDT to 100 gallons of water, in the green-tip 
stage , is recommended for the control of thrips. Limited studies involving 
timing make positive statements difficult. In some experimental test s, DDT 
used in dilutions in oil as low as 2 ounces to 100, resulted in effective control. 

Apple aphids. The degree of success obtained in apple-aphid control with 
the standard aphid spray of lime sulphur and nicotine in the "prepink" has not 
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been in all cases satisfactory. Seasonal climatic conditions have a . material 
influence on the development and control of apple aphids. Under Hood River 
conditions the best time for application is from the "green tip" · to the "early 
delayed dormant" stage of development of the tree . In the Willamette Valley 
best results are obtained usually when the spray is applied a few days previous 
to the "prepink" stage. An oil emulsion spray applied just as the eggs are 
hatching, which usually occurs just as the buds begin to show green, has proved 
effecti-ve. 

Wooly aphids, red bodied aphids covered with a white woolly deposit, 
cause irregular galls on the limbs, trunks, and roots. Spray with nicotine sul
phate 40 per cent and spreader, used at the rate of one pint of nicotine sulphate 
to 100 gallons of water. Maintain enough pressure to wet bodies of aphids 
thoroughly. Apply spray just as soon as aphids are noticed in early spring, and 
at temperatures above 60° F . 

Leaf-rollers are small green, caterpillars, which occur as a major pest only 
in our more northern and eastern fruit districts. Irregular cavities are chewed 
in the side of the young fruit. Oil emulsion in the early "prepink" (delayed dor
mant) is the standard control spray. Combining the oil with bordeaux 6-6-100 
reduces danger of oil injury and aids in control of scab and anthracnose. Rain 
within four days to a week subsequent to the application may materially decrease 
the efficiency of the oil spray. Where conditions develop that prevent complete 
control being obtained from the oil application, and for very light infestations 
of leaf-roller, use lead arsenate (4 to 100) in the pink and calyx sprays. 

Pear and apple fruit worms. Two or more species of small green cater
pillars attack the fruit from the time the fruit sets until it is the size of a 
walnut. Many injured fruits drop, but others mature as scarred and malformed 
fruit, typical examples of fruit-worm injury. These worms appear very early 
and feed promiscuously over the foliage before the frurt sets. Lead arsenate in 
the pink spray affords excellent control. The calyx application alone is not 
equally successful as it is too late for best results in control. 

Pear- and apple-leaf blister mite. These microscopic mites produce 
small, bright-colored, slightly raised blisters on the leaves and young fruit. The 
blisters on the leaves turn brown to black with age. All indications show that 
the growers generally are not achieving the thoroughness of application essen
tial to successful blister-mite control. Every bud in the tree must be covered 
with ·the spray, for in these buds the mites overwinter. Wind renders effective 
spraying impossible. Lime sulphur, 10 to 100, applied any time in the spring 
before the buds begin to open, is the ideal application. The increasing abun
dance of blister mite on apples in some districts is serious. Although spring 
applications are very effective, fall applications of Jime sulphur, 10 to ~00, 
appear to give good results in blister-mite control on apples. Apply any ttme 
during winter after the majority of leaves fall. 

Apple and Pear Diseases 
Apple scab produces blacki~h spots on the fruit, turning brown and scabby 

with age, and on the leaves appears as blackish spots or dusky areas often 
brown in age. This is the most serious disease of fruits of the apple in Oregon. 
It is carried over on the old leaves of the season before. Therefore these 
leaves ought, if possible, to be plowed under before the buds burst. Winter_ or 
dormant sprays are of little advantage for this trouble. Sprays of early spnng 
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are of utmost importance and a clean crop is practically impossible u~less the 
"pi-epink," "pink," "calyx," and "first cover" sprays are given at the proper 
times. With highly susceptible varieties like Newtown the "second cover" spray 
can rarely be omitt ed with safety in the moister sections of the state. The 
leaves as well as the fruit must be covered. 

Pear scab is very similar in appearance to apple scab. The disease over
winters, however, in 1esions on new twig growth and fallen leaves. At Hood 
River the twig infections are the maj'or source of carry-over from one season 
to the next, as well as a source of seasonal infection. In southern Oregon ob
servations indicate the major source of carry-over comes from fallen leave s. 
Unlike apple scab, a late dormant application of lime sulphur has been found 
materially to reduce spore development and thus to assist in the reduction of 
infection. Onl) ; after several seasons of careful spraying can the full mea sur e 
of scab control be attained , on very susceptible varieties where infection has 
become severe . Fermate sprays should be used in place of ordinary lime sulphur 
on tender -sk inned sorts, like Anjou and Cornice. In badly infected orchards at 
least four foliage sprays, beginning with the preblo ssom application, will be 
found necessary. It is desirable to apply the dormant spray for scab control as 
late as possible to reduce spore development, which takes place on carry-over 
cankers on the shoot growth produced the previous year. It must be remem 
bered that russeting will result if this ' late dormant spray is applied after the 
bud scales have loosened to the ex tent that the young pears are exposed to the 
spray. 

Powdery mildew appears as · a powdery white coating on shoots and 
leaves. This is serious on certain varieties of apples like the Jonathan, Grimes, 
and Rome and causes much russeting of Anjou and some other varieties of 
pears. The disease winters over in the buds . All mildewed twigs that can be 
discovered should be pruned out during the dormant season. The most trouble
some effects on the fruit arise from the attacks that come early in the season as 
the fruit buds are developing and opening. The most effective applications are, 
therefore, the "prepink" and the "pink." Later sprays will keep the foliage 
clean, and when the se are combined with systematic pruning of the white mil 
dewed shoots that appear, thj:!re will be a noticeable reduction in the mildew 
infection the following season. Dusting or wettable sulphur properly applied 
in warm weather gi".es excellent results again st tnildew. 

Fire blight if taken in time may be controlled by surgical methods after 
infection is established; and as a preventive measure against blossom infection 
the use of a bord eaux -mixture spray (1-1-100) in blossom stages is _recom
mended. (Send for Oregon Experiment Station Circular of Information 370.) 

Anthra,cnose canker and fruit rot. This causes elliptical dead spots on 
bark and circular slow growing rot spots on fruit after fall rains and in storage. 
It may be prevented successfully by a single thorough summer application of 
bordeaux mixture 6-3-100, except in areas o( heavy rainfall where 8-4-100 
should be used. It is best combined with the last arsenate spray for worms in 
August. A thorou gh application shoulq be rpade. In seasons of early fall rains 
the pre ~ence of spray on light colored varieties may cause some reddish spotting 
around the lenticel s. Such fruit should be picked as early as possible. In 
orchards that are badly infected, the anthracnose fruit rot as well as the cank er 
will be materially decreased by the late bord eaux spray. The residue is readily 
removed by the acid washing process. 

To avoid the presence of bordeaux on the fruit, some growers do not give 
the summer application. They are using instead a b9rdeaux application for both 
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scab and anthracnose in the "prepink" spray, or where oil is used against 
leaf roller, in the leaf-roller spray. With the addition of bordeaux both mis
cible and quick-breaking oils can be used with much less injury to buds and 
advanced foliage . · This spring application of bordeaux must be put on before 
the fruit buds are much exposed or the fruit may be russeted . The spray must 
be carefully made and thoroughly applied as it must stay on the trees unti l fall 
at which time it becomes effective in controlling anthracnose. Since the spring 
spray at best will not protect either fruit or new shoot growth it is not recom 
mended in place of the summer spray unless the disease is already well under 
control. 

E u ropea n canker. This disease starts around leaf scars, in winter-in
jured crotches or pruning cuts. It is especially destructive to pear bark and 
is occasionally found on apple bark. The bark of newly formed cankers is 
often soft and oozy in wet weather. Old dead canker bark is rough and 
cracked. It may fall away and show concentric rings of callous wood beneath. 
On such pear varieties as Anjou and Bartlett the fungous infection reaches the 
cambium the first year, while on Surprise, Bose, and Howell varieties, the 
infection may be merely superficial the first year, striking in to the cambium 
during its second year's growth. On apple the cankers reach the wood. Cutting 
out of cankers is' necessary and spraying with bordeaux 6-3-100 before fall rains 
set in will materially reduce the number of new infections. In areas of heavy 
rainfall this should be increased to 8-4-100. · 

Superficial cankers should be shaved off · with a sharp instrument, like a 
farrier's knife. This cutting away of the surface should extend well b~yond 
the visible limits of the canker so as to uncover all dark streaks in the pulpy 
portion of the bark. From deep cankers clean away all diseased bark and any 
of the surrounding bark which covers discolored cambium. All exposed wood 
and bark should be covered as soon as calloused with an antiseptic coating. 
Bordeaux paint has given excellent results, and may be made by slowly 
stirring raw linseed oil into a quantity of commercia lly prepared . bordeaux pow
der until a very thick paint i's formed .. Win ter-injured bark is extreme ly sus
ceptible to infection unless coated with fungicide. 

Im por ta n t Points Abou t Spray Ma teria ls 
Effective results in spraying depend to a large extent upon the use of proper 

methods of preparing, diluting, and combining sprays. It should again be 
emphasized that, after the spray material has been selected, timing of applica
tion and complete coverage are essential for good results. 

Combinat ion sprays . It is common orchard practice to combine two or 
more different spray materials by mixing them in the spray tank and applying 
them as a unit. In order to retain the active principle of each insecticide or 
fungicide · unchanged as much as possible, combinations should be prepared by 
following a definite procedure. In Station Bulletin 393 are outlined recom
mended combinations of different sprays and the preferable order of mixi ng in 
the tank. 

Spreaders . Materials used in sprays to increase the spreading and ad
hesive properties are sometimes of advantage, but frequently do not increase the 
fungicidal or insecticidal value. In some sprays, and especially certain combi
nations of sprays, it is very , necessary to use spreaders. These recommendations 
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are given specifically and in more detail wherever they may be used advan
tageously. 

Many different commercial spreaders are on the market, each of which is 
suitable only for certain purposes. When improperly used they may be detri
mental by causing excessive run-off of spray, or fruit and foliage injury. For 
codling moth control, benefits have been derived from the use of casein spread
ers, certain special neutral soaps, dry "deposit building" spreaders and various 
liquid spreaders. Except as specially recomm ended in some fruit districts, a 
casein spreader, ¼ pound to 100 gallons of lead arsenate spray, is suggested. The 
special neutral soaps have shown promise both as spreaders and as agents to 
increase deposits when needed. One-fourth pound of these soaps to 100 gallons 
of spray is recommended. If larger amounts are used, run off of spray may 
occur, or if ordinary soap, high in free alkali, is added to the lead arsenate 
spray, too much soluble arsenic may form and cause burning of foliage. The 
dry "deposit building spreaders" are used with a little kerosene or light oil and 
increase deposition and uniformity of the arsenical. The liquid spreaders are 
variable in composition, depending on the manufactur~r. Usually they have a 
petroleum-oil or fish-oil base, a soap or mixtures of the oil and soap with some 
oleic acid. Especial care should be taken when using these liquid spreaders or 
difficulty will be experienced. When properly used they produce a flocculated 
mixture with lead arsenate that is very effective in depositing a heavy coat of 
the arsenical on the surface sprayed. If, however, hard water only is available 
for spraying purpo ses, the orchardist is warned against the use of these mater
ials until he learns that they are compatible with his spray water. 

Calyx injury. Some varieties of apples, especially the Newtown, are sus
ceptible to calyx injury from soluble arsenic. In order to prevent this injury 
as much as possible, it is recommended that ¼ pound of zinc · sulphate and an 
equal amount of hydrated lime be added to each 100 gallons of arsenical spray. 

· The zinc sulphate should first be dissolved in a little water and added to the 
spray tank, followed by the lead or calcium arsenate and then the lime. 

Arsenicals, cryolite . In spite of its limitations, arsenate of lead still is 
the most satisfactory insecticide for use in codling moth control. Cryolite also 
may be used in three cover sprays instead of lead arsenate. In the Willamette 
Valley, however, calciwn arsena _te may be substituted for lead. 

DDT insecticide preparati ons. Experimental work has shown that 
DDT preparations, properly used, are very effective for the control of many 
insect pests. As a consequence nwn erous products containing DDT will appear 
on the market. This will be very confusing to the orchardist unless he knows 
exactly · what he should use. It is important, ther efor e, that the DDT product . 
r ecommended for each purpose be obtained. Also because of limited informa
tion rega rding the various DDT products that may be used, recommendation s 
may change from year to year . DDT although very effective for codling moth 
control has caused extensive buildup of mites and woolly apple aphis, control 
of both of which is questionable at thi s time. Therefore, DDT is not recom
m·ended for general use for codling moth th is year. 

"DN-111." This material is a relatively new organic chemical used largely 
as a specific for spider-mite control. Experimental and commercial usage has 
shown that it is effective in the destruction of mites and reasonably safe on 
foliage and fruit. Applications at periods of high temperature (95° or more) 
should be avoided as burning of leaves and fruit directly exposed to the sun may 
result. Serious burning occurs where this material is applied to trees that 
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have been previously or subsequently sprayed with an oil. As a genera l recom
mendation, growe rs should decide upon eith er oil or DN-111 as a seasonal pro 
gram and not change from one to the other. Possibility of injur y will thus be 
reduced to a minimum. 

Fermate. Following severa l years trials carried on at the Hood River 
and Southern Oregon stations, Fermate is recommend ed as superior to the 
wettable sulphur s for the contro l of pear scab. On tender skinned varieties it 
causes less russet and does not adversely affect the set of fruit. It is not ef
fective as a mildew spra y. Where thi s disease constitutes a prob lem it will be 
necessary to employ the sulphur prog ram until more sati sfac tor y mean s of con
trol are devised . Although the trial s for apple -scab control are limited, the use 
of Fermate, applied as a program for the suppression of thi s disease, appears 
feasible . 

SULPHUR SPRAYS 

Liquid lime sulphur. The proportions of lime sulphur recommended for 
sprays in this bulletin are based on the use of the standard concentrated liquid 
lime sulphur, testing about 32° by Baume hydrometer test. Thus, for example, 
where the recomm endation ."lime sulphur 12 to 100" appear s in the calendar, 
use 12 gallons of the standard concent rat ed liquid lime sulphur and add water to 
make 100 gallons of dilute spray. Where the stock lime sulphur is different 
from standard strength, dilute according to accompan ying Liquid Lime-Sulphur 
Dilution Table below . 

Dry lime sulphur. When dry lime sulphur .is used for dormant sprayi ng, 
it will take about 5 pounds of the dry powder to be equivalent chemically to one 
gallon of the concentrated liquid lime sulphu r, 32° Baume. For example where 
this bulletin recommends "lime sulphur 10-100" the grower employing the dry 
form should use SO pounds of powder to each 100 gallons of water, in order to 
obtain a spray of equivalent strength. 

LIQUID LIME-SULPHUR DILUTION TABLE 
For use when stock solution is different from standard strength (32 °) when tested by 

hydrom eter. 

Strength of stock 
To make 100 gallons of dilute spray use the number of gallons 

of concentrated stock lime sulphur indicated in the col-
solut ion umns below and add water to make 100 gallons 

1 2 3 4 5 
Dormant Dormant Early Mid- Late 
strength strength spr ing spri ng spr ing 

Degrees Spec ific for scale for blister spray spray spray 
Baum e gravity clean-up mite and 

twig miner 
(10-100) (8-100) ( 3¼-100) (2½-100) (2-100) 

Gallo"s Gallons Gallons Gallons Gallons 
34° 1.304 9¼ 7½ 3+ 2¼+ I i + 
32° 1.282 10 8 H ·21 2 
30 ' 1.260 10½ 8½ 3½ 2½+ 2+ 
22° 1.239 11:½ 9¼ H 2¾ 2¼+ 
26° 1.218 12½ 10 4 3 2½ 
24' · 1.19 8 13¾ 11 1t+ 3¼+ 2¾ 
22° 1.179 15} 12¾ 3¾- 3+ 
20 ' 1.160 16¾ 13¾ S½- 4¼- 3½ 

Note : \,Vhere the + sign is used, employ a little more than the numb er of ga llons indi
cated . Where the - sign appears use scant meas ure . 
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For summer spraying, where the free sulphur present in the dry product is 
also active, about 3 pounds of the dry lime sulphur is equivalent to one gallon 
of the liquid lime sulphur. The grower, therefore, should use 6 pounds of dry 
lime sulphur to 100 gallons, where 2 gallons to 100 liquid lime sulphur is recom
mended for late spring spraying. 

Sulphur shock. Under certa in climatic conditions if lime sulphur has not 
been used on apple trees in the earlier prepink or pink applications, a very 
severe injury, with foliage and fruit drop, may result when Jim/! sulphur is 
applied later on. This is known as "sulphur shock" and occurs without regard 
to str ength of spray. fom1unity against this danger ca_n be obtained only by 
application of the preblossom spra.ys as scheduled. Trees in a run-down condi
tion due to poor care or to the effects of previous drought or poor soil condi
tions and cultur e are much more suscept ible to spray injury than are healthy 
trees in fe rtil e, well-careil-for soils. 

Wettable types of sulphur sprays. Within recent years subst itut es for 
ordinary liquid lime sulphur and dry lime sulphur have been devised -that do not 
have the caust ic or burning action of lime sulphur and hence are safe r to use on 
tender skinned varieties of pears and apples and on ston e fruits. Most of th ese 
spray s are not so active as fungicides or insecticides when the weather is cool 
and rainy and hence cannot always be relied upon for effective action in the 
early spring. They are, however, active in warm weather such as may usually 
be expected from the time the pear and apple blossoms have fallen. They are 
safe and effective in warm weather for the control of scab, mildew, leaf spot, 
and brown rot. It is usually . advisable to employ a spreade r with them unless a 
spreader is included in the commercial product. 

Among the noncaustic types of sulphur sprays are: (1) Those powders or 
pastes that consist of finely-ground sulphur (95 per cent of which should pass a 
325 mesh screen), and 5 to 10 per cent of some material, such as blood albumen 
and clay, skim-milk powder, wetting agents, etc. These latter materials when 
mixed with the sulphur make it possible to mix the combinations with water in 
the spray tank. (2) Certain commercial products are now available in which 
the particles of sulphur are very small (SO per c'ent or more would pass through 
a 5,000 mesh screen), as in the different type s of "flotation" sulphurs, fused 
bentonite sulphur, and micronized sulphurs. • 

In preparing these materials for entering into the spray tank, it is prefera
ble to make them first into a thin paste before passing through the strainer intq 
the tank. When the wettable sulphurs contain 90 to 95 per cent sulphur, they 
should be used at the rate of about 6 pounds to 100 gallons. When the sulphur 
content is below 90 per cent, the amount should be in accordance with the direc
tions given on label of the commercial product. 

During very warm weather the wettable sulphu rs may cause foliage burn to 
sensitive plants. Hydrated lime used at the rate of 2 pounds to 100 gallons will 
reduce the danger of sulphur burn. For most purposes, however, and ·under 
Oregon climatic conditions, the use of lime is not necessary. Lime tends to re
duce the fungicidal activity of sulphur and should be used only whe.n necessary. 

Dusting. Dusting with finely divided sulphur prepared for orchard use 
has given good results where properly applied in warm weather for the control 
of such troubles as brown rot and powdery mildew. The dust should be fine 
enough so that 95 per cent will pass through a 325-mesh screen. To prevent 
the particles from lumping, some other material such as magnesium carbonate or 
bentonite clay should be . present in small amount, otherwise the covering power 
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and spread are not satisfactory. In cool, moist, spring weather dusting has not 
prov ed as effectiv e as the usual liquid sprays for such a trouble -as apple scab. 
No practicable dusting method for the contro i of such disea ses as apple-tree 
anthracno se, scab or mildew ha s been demonstrated thus far in Oregon . 

For spider-mites sulphur dusts have not proved as effecti ve as have the 
standard liquid sprays . Dormant dusting for scale insects, peach twig miner, 
and blister-mite control is yet to be demon strated as effectiv e. In cool, moist 
spring and early summer weather nicotine dust ha s not proved as effective as 
the liquid spray for aphid control. Later in the season, when summer tempera
tur es are high, nicotine dusting may well be used. 

Effective dusting is impos sible unless the air is perfe ctly quiet as in the 
early morning . 

BORDEAUX MIXTURE 

Bordeaux mixture of the highest quality can be made by the grower if 
prop er methods are car efully follow ed. Properly made it form s a gelatinou s 
suspension that adh eres ver y well and has good spreading properti es. No com
mercial powdered bordeau x has been found equal to it. 

The concentration of th e bord eaux mixture is designated by the formula. 
For · example, in the formula 8-4-100, 6-3-100, etc., the · first number alway s 
refers to the amount of bluestone to use ; the second number the amount of 
lime; and the third number the gallons 'of water necessary. To home-prepare 
the bordeaux mixture it is important to observ e the precaution s, but the follow
ing outline indicate s the procedur e for makin g 100 gallon s of the 8-4-100 
formula: 

Blue stone ( copper sulph a te) ... ... . .... .. ... . ... ... 8 pounds 
Quick lime .... .. .......... .... . .. .. ........ .. .. .. . ... . . ... . .. ..... .. ...... . 4 1,ounds 
W ater .... ... .... .. ..... ... .. .. ........ .. ..... .. ..... . .... ... .... ... .. ........ .. . 100 ga llon s 

I. S lake th e lim e car efully and th en add to th e spr ay iank cont a inin g about 50 gallons 
of water. 

2 . Di ss olve the blue stone in a few gallon s of wate r, and with agitator of spray tank 
goin g- add it slowly to th e lim e in- th •· tank. Th e blu es ton e so luti on should be 
added to water as it run s down a trough into the nearly filled tank. 

The bordeaux mixture is then ready for immediate use, but if necessary 
to <lelay application, even for a few hours, it should be preserved with sugar 
used a.t the rate of 1 ounce to 100 gallons. 

OIL SPRAYS 

Great care should be. exercised in the selection of the correct oil spray for 
the specific purpo se needed. , There are two contrasting typ es of oil sprays: 
those · used for dormant sprays and those classified as summer oil sprays. The 
oils used in the preparation of the dormant oil spray s are of comparatively low 
purification and should not be used for summ er spraying. On the bther hand, 
the summer oil sprays are of higher purity and therefore more costly. (See 
Sta tion Ciroolar 151.) 1 

Home-prepared oil emulsions . may be made by the orchardist for either 
dormant or summer appli cation . Mor e than ordinary car e must be tak en by 
the orchardist when preparing these emulsions, in order to obtain a product that 
will not injure the tree . 

Summer oil sprays. Summer oil sprays combined with lead arsenate 
have proved of value for codling moth control. When used in the early cover 
sprays, they are especially effective as an ovicide at the height of the egg-laying 
period. Oil sprays, however, often interfere with the use of established spray 
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programs that have been developed in Oregon as the result of many years of 
· experimental investigations and growers' experiences. In sections where 'fun
gous diseases, such as scab or mildew, are major problems, oil sprays improperly 
used may cause severe fruit and leaf injury. For example, oil sprays must not 
be applied immediately following sulphur -containing sprays since they may 
cause serious leaf and fruit drop. At least 6 weeks should intervene between 
the application of the sulphur spray and the oil spray. Oil sprays also compli
cate the removal of spray residues, especially when applied in late sprays. 
Where severe codling moth infestations prevail, the use of a quart or more of 
oil emulsion, together with one of the commercial dry or liquid spreaders, has 
given good results. Especial care must be exercised in the use of these mater
ials and only on the advice of your local authorities. These mixtures should 
never be used in second-brood sprays. 

Summer oil specifications. It is important that the proper grade and 
purity of oil be selected for the purpose. The purity of an oil is indicated l>y 
the "sulphonation" test. For all practical purposes the following specifications 
will indicate the different grades of oil available for summer spray use: 

1. Medium oils: 40 to 49 per cent, should distill at 636° F. Sulphonation test, not less 
than 85. 

2. Light medium oils: 52 to 61 per cent, shou ld distill at 636° F. Sulpho nation test, 
not less than 85 . 

3. Light oils : 64 to 79 per cent, should distill at 636° F. Su lphonation test, not less 
th~n 85. 

The Newtown and other susceptible varieties of apples develop severe in
jury around the calyx when the "medium" or "light medium" grade of oil" is 
used. Hence, a "light" oil is necessary on these varieties. 

Summer oil dosage. Combined with lead arsenate for codling moth con
trol, petroleum oils may be used as an ovicide at the rate of ½ gallon of oil to 
100 ga llons of spray. The "Il1edium" oil should be used. If a lighter oil is used 
the dosage should be increased to ¾ gallon to 100 ga llons of spray. The lead 
arsenate in tl~is combination should be used at the rate of 2 to 3 pounds to 100 
gallons, depending on infestation. Without oil, 3 pounds lead arsenate per 
100 gallons should be used. 

For spider -mit es the best results are obtained when ¾ ga llon of "medium" 
or 1 gallon of "light-medium" oil and ¾ pound of casein spreader are used to 100 
gallons of spray. When necessary to use the "light" oil, H ga llons of oil 
should be used to 100 ga llons of spray. 

Zinc sulphate ¾ pound and hydrated lime ¾ pound to 100 gallons shoulrl be 
used in the calyx and first two cover sprays, to reduce calyx injury as much as 
possible. 

Number of oil applications. If oils in combination with lead arsenate 
are used for codling moth control, applications in which oil is used should not 
exceed two because of possible injury and spray residue difficulties. 

Time of oil application. Oils in combination with lead arsenate should 
be applied within ten days following the height of the egg- laying period of the 
spring brood of codling moth, usually in the second and third cover sprays. It 
must be remembered, however, that if sulphur sprays are applied after the dor
mant period, no oil can be used safely in codling moth control. This will pre
vent the use of any summer oil sprays for codling moth control where scab is 
a serious problem. 

(Discussion of spray materials continued on Page 16) 



Spray , Program for Apples 

This schedule is prepared to meet maximum spraying requirements. It 
does not follow that this outline is needed in all orchards, or in fact in any 
single orchard. It may be used as a basis for pest control work in all apple 
orchards in Oregon. Consult county agent and experiment station investigators 
for satisfactory modification s to meet your needs. See page 6 for spreader 
informati 9n. 

Time of application Pest or disease Spray material and strength 

Dormant spray. San Jose scale, blister Lime sulphur, 10 to 100. 
As winter buds swe11 mite 
just before opening. 

San Jose scale, oyster- Oil spray, 3.2 per cent 
shell scale, leaf-roller , oil, or lime-sulphur 3 gal-
spider -mites exce pt Ions, plus oil 1 gallon, to 
common red spider- 100 gallons water . (See 
mites page 16.) 

Aphids, if applied as dor- \ 
mant 

Anthracnose ' See footnote.' 

Scab Turn under old leaves. 

Prepink or green bud Scab and powdery mil- Lime sulphur, 3-l to 100. 
spray. · Little leaves sep- dew 

arating just enough .to 
Aphids on apples 

. 
A'.dd nicotine sulphate ¾ expose blossom bud 

cluster. pint to 100 gallons of 
spray.' 

Pink or preblossom Scab and mildew Lime sulphur 2½ to 100. 
spray. Just before blos-

soms open. 
--

Fruit worms, leaf-roller Lead arsenate 3 pounds 
and bud moth to 100 gallons of spray . 

With lime sulphur add 
hydrated lime 1 pound to 
100 gallons. 

Calyx spray. Scab and mildew Lime 'sulphur, 2½ to 100. 
When ¾ petals have 
fallen. Before apple Codling moth Lead ar senate, 3 pounds 

calyx closes on central to 100 gallons.• 

fruit in cluster . ·---
Leaf•roller Lead arsenate, 3 pounds 

to 100 gallons.' 

Fruit worms Lead arsenate, 3 pounds 

' 
to 100 gallons if omitted 
in pink spray.' ,. 

12 
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SPRAY PROGRAM FOR APPLES-Continued 

Time of application Pest or disease Spray material and strength 

First cover spray. Scab and mildew Lime sulphur,' 2 to 100 
About 15 days after or wettable sulphur, 6 to 
petals fall.' ' 10 pounds to 100 gallons. 

Codling moth Lead· arsenate, 3 pounds 
See page 4 for mites to 100 gallons.'· • 

Second cover spray. Codling moth Lead arsenate,• 3 pounds 
Approximately 10 to See page 4 for mites to 100 gallons alone or 
15 days later.' with summer oil, ½ per 

cent.' 

Scab and mildew Wettable sulphur spray, 
6 to 10 pounds to 100 
gallons. 

Third cover spray. Codling moth Lead arsenate, 3 pounds 
Approximately 10 to See page 4 for mites to 100 gallons,' alone or 
15 days later .' with summer oil, ' ½ per 

cent.' 

Fourth cover spray. Codling moth, leaf-roller Lead arsenate, 3 pounds 
Middle-late July.4 Second brood to 100 gallons.' 

Fifth cover spray. Codling moth Lead arsenate, 3 pounds 
Mid-August.' to 100 gallons.' 

Apple rots and anthrac- Bordeaux 6-3-100.' 
nose 

Sixth cover SP,ray. Cod.ling moth Lead arsenate, 3 pounds 
Necessary only in cer- to 100 gallons.' 
tain sections.' -

1As a spray for anthracnose, use oil emulsion 4.2 per cent oil plus bordeaux 6-6-100. 
This spray will control all other pests listed except blister-mite. 

2Add ½ pound casein spi;.eader to each 100 gallons of spray before putting in nicotine . 
•Spreaders and deposit builders may be used advantageously with lead arsenate. These 

are too numerous to list. Choose one that has been tested in the district. 
•When lead is combined with lime sulphur, use either hydrated lime, 1 pound to 100 

gallons, or a casein spreader containing lime. Where calyx injury may occur see page 7 on 
calyx injury. Where necessary to use this mixture, it should be applied immediately after 
mixing. 

'On yellow varieties, bordeaux causes serious red spotting following early rains. Har
vest fruit ea rly. 

•Consult local county agent or Experiment Station . for timing the sprays. 
'Under conditions of difficult control, summer oil ma; often be used to advantage. Oil 

cannot safely be used until 40 days after an application o sulphur spray. 
•Lime sulphur may cause burning of apples when hot weather come~ on. Under such 

circumstances, substitute any reliable "wettable" sulphur spray, used at the rate of 6 to 10 
· pounds per 100 gallons. 



Spray Program for Pears 

This schedule is prepared to meet maximum requirements. It does not 
follow that this outline is needed in all orchards, or in fact in any single 
orchard. It may be used as a basis for pest control work in all pear orchards 
in Oregon. Consult county agents and experiment station investigators for 
satisfactory modifications to meet your needs. 

Time of application Pest or disease Spray material and strength 

Late dormant spray. Scab twig infections, Lime sulphur 10 to 100. 
As winter buds swell 

San Jo se scale, just before opening, Lime sulphur IO gallons, 
but before brown bud Blister mite or lime sulphur 3 gallons 
scales drop . plus oil 1 gallon, to 100 

gallons wat er. 

For aphids and mites, Dormant oil emulsion 3.2 
except common red mite per cent actual oil, or 
and oyster-shell scale lime sulphur 3 gallons 

plus oil 1 ga llon. 

Pear scab Turn under old leaves 
where infected. 

Prepink or green bud Scab and powdery mil- Lime sulphur 2½ to 100 on 
spray. dew Bartlett, Bo,sc and Nelis.• 

Little leaves separat- Fermate 1½ pounds to 
ing just enough to ex- 100 gallons 0n Anjou and 
pose blossom bud clus- Cornice. 
ter. 

Pear thrips DDT ¾ to ½ pound to 
100. (See page 7.) 

Aphids on pears Add nicotine sulphate ¾ 
pint to 100 gallons of 
spray. 

Pink or preblossom Scab and mildew Lime sulphur 2½ to 100 
spray. on Bartlett, Bose and 

Just before blossoms Nelis .• Fermate 1½ pounds 
open. to 100 gallons of spray 

on Anjou and Cornice. 

Pear thrips DDT ¼ to ½ pound to 100 
gallons. (See page 7.) 

Fruit worms and bud Lead arsenate 3 pounds 
moth to, 100 gallons of spray. 

With lime sulphur add 
hydrated lime 1 pound 
to 100 gallons .' · • 

Pop-corn stage F ire blight Bordeaux mixtur e 
Ju st as first petal s - 1-1-100. 
open 

-
14 · 
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SPRAY PROGRAM FOR PEARS-Continued 

Time of application Pest or disease Spray material and strength 

Full blossom Fire blight Bordeaux mixture 
1-1-100. 

Calyx spray. Scab and mildew Fermate 1½ pounds to 100 
As soon as ¾ petals gallons on Anjou and 
have fallen. , Cornice. Either wettable 

sulphur 6 pounds; lime 
sulphur 2½ gallons; or 
fermate 1 ½ pounds to 100 
gallons on other varieties. 

Codling moth, leaf roller Lead arsenate 3 pounds 
and fruit worm to 100 gallons .' ·' 

First cover spray. Scab and mildew Fermate 1½ pounds to 100 
To be • completed be- gallons on Anjou and 
fore first eggs hatch.' Cornice. Either wettable 

sulphur 6 pounds or fer-
mate I½ pounds to 100 
ga llons on other varieti'es. 

Codling moth and peat Lead arsenate 3 pounds 
slug to 100 gallons .' 
Mites D N 111 or oil emulsion.' 

Second · cover spray. Codling moth Lead arsenate 3 pounds 
Approximately 15 to Mites to 100 gallons.' 
20 days later.' DN 111 or oil emulsion.' 

' Scab and mildew Fermate I½ pounds to 100 
gallons on Anjou and 
Cornice. Either wettab le 
sulphur 6 pounds or fer-
mate I½ pounds to 100 
gallons on other varieties. 

Thir .d cover spray . Codling moth Lead arsenate 3 pounds 
Approximately 15 to Mites to 100 ga llons.' 
20 days later.' DN 111 or oil emulsion.' 

Fourth cover spray. Codling moth Lead arsenate 3 pounds 
Middle-late July.' second brood to 100 ga llons.' 

Fifth cover spray . Codling moth Lead arsenate 3 pounds 
Mid-August.' to 100 gallons.' 

Sixth cover spray. Codiing moth Lead arsenate 3 pounds 
Necessary only in cer- to 100 gallons.' 
tain sections.' 

1Arsenate.lime.sulphur combination is a very dangerous mixture on pears and should be 
avoided. Where necessary to use this mixture, add 1 pound of hydrated , lime and app ly 
immedfately after mixing. 

2Consvlt local county agent or Exper iment Station for timing the sprays. 
3On Bartlett pears to be used for canning and where russeting is not a factor, some 

Willamette Vall ey growers have had good scab contro l by using bordeaux mixture 6-3-100 . 
'Spreaders and deposit builders may be used advantag eously with lead arsenate. These 

are too numerous to list. Choose one that has been tested in the district . 
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(Spray materials continued froin Page 11) 
The time for applying oils for spider-mite control will vary according to 

local conditions. Consult your County Agent. 

Latest date for oil sprays. Because of difficulty in removing spray 
residue, the oil and lead arsenate combination should be used on apples in the 
first brood applications only. On late varieties of pears, oil emulsions may be 
used for spider-mite control as late as July 25. 

Dormant oil sprays. A comparat ively low-grade oil, which has a viscos
ity between 100 and 120 seconds Saybolt, and a sulphonation test of 50 to 70, may 
be used for thi s purpose. Commercia l dormant oil emulsions are available in sev
eral forms: ( 1) the old type miscible oil that is an oil emulsified by means of 
soap and cresylic acid; (2) the so:called quick-breaking type oil emulsions that 
are primarily casein-ammonia emulsified oils; (3) various soluble or emulsible 
oils that also may be classified as miscible oils and are mixtures of the proper 
grade of petroleum oil with a soluble emulsifier. Any of these oils, properly 
used, will be effective as dormant sprays . • 

To avoid injury, dormant oil sprays should be applied in the spring before 
the bud scales separate and before the buds show green. Injury may result 
if dormant oil sprays ( 4 gallons or more to 100 gallons of water) are applied 
during the critical period (delayed dormant) of bud development. This period 
occurs during the time the buds first show green and the cluster-bud stage 
(prepink). Injury is increased by continuous cool, cloudy weather during 
which time the trees are making little or no growth. 

Dormant lime sulphur-oil emulsion combination. The combination 
of 1 per cent actual oil dormant type and 3 per cent liquid lime sulphur or an 
equivalent amount of dry lime sulphur has given satisfactory control of San 
Jose scale and blister mite. Only paste or flowable type emulsions are recom
mended at this time. Oil should be. increased to 2 per cent actual oil to control ' 
aphid s and Europ ean red mites. Wher e pear scab, aphids and thrips are ·a 
probl em, a combination of 2 per cent actual ·oil and 6 per cent liquid lime-sul
phur is recommended . 

The oil emulsion-lime sulphur combination used for scale insects should be 
applied in the spring, preferably before the bud scales separate and before the 
bud tips show green. In sections where certain fungous disea ses and aphids are 
a problem, it is desirable to apply these spray s in the delayed dormant period . 

Summer and dormant oil spray dilutions. Commercial oil emulsions 
vary greatly in the amount of oil that they contain. The effectiveness of the 
diluted spray depends primarily upon its actual oil content and the type of emul
sion. Hence all of the recommendations in this bulletin give the percentage of 
actual oil to be used. The proportion of oil in any commercial emulsion is or 
should be marked on the container. In order that the .grower may know how 
much of the emulsion to use for each 100 gallons of spray, the accompanying 
table is given, which specifies the amounts in gallons and quarts required for 
commercial emulsions containing different percentages of oil. The figures give 
the amount to the nearest fraction of a quart, which is sufficiently close for all 
practical purposes. For emulsions carrying percentages of oil different from 
those listed, the grower should use correspondingly a little more or a little less 
than the nearest figures given. 
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