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Figure L Peach Blight. Spots on fruit caused by spr ing infecti on by the peach blight 
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fruit, 
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Figure 2. A: Peach tree practically ,girdl ed by continual attacks of root horers. B: Adult moth, at rest. C.: Eggs on prune 
bark (magnified). D: Larva (magnified). E: Larva in winter cell (magnified). 



Oregon Spray Recommendations for 
Pests and Diseases of Stone Fruits 

INSECT PESTS OF STONE FRUITS 

San Jose scale manifests itself as sma ll, ash-gray or blacki sh pimple-like 
scales clustered on the bark. The bark usually shows a purple stain 
for a short distance around each sca le especially on young tr ees and 
new growth. The trees become bark-bound and devitalized . Infested 
fruit shows bright red spots. Th e pest seldom becomes se rious in 
well-sprayed commercial orchard s. \Vhere present, the dormant sp ray 
of lime sulfur or oil is advisable . 

Brown peach and apricot scale occur s as a rather large, dark brown, strong
ly humped scale on the limbs and twigs of prune tr ees especially in 
Southern Oregon. The standard method of control is to app ly an oil 
emulsion spray (5 per cent actual oil) in the ea rly spring as th e wint er 
buds are ready to open. 

Red spider-mites. Three specie s o f th es e mites, the European red spider
mite, brown · orchard mite, and the common red sp ider-m ite, attack 
Oregon orchards. Mites are more frequently serious on prune and 
cherry where no spray pro gram is regularly applied. The first two 
species overwinter in the egg sta ge on the tree . Lime sulfur 10 to 100, 
applied just before th e bud s open, is recommended for the control of 
these forms. A dormant spray of mineral oil emulsion has given partial 
control of the se two specie s. The common reel spicier-mite, how ever, 
cannot be controlled by a dormant or delayed dormant spray since it 
migrates to the orchard from adjacent weeds and other pl ants later in 
the season. Summer sprays of oil emulsion or lime su lfur are recom
mended for the common r ed spider-mite. Lime sulfur , 1 to 2 gallons 
plus 5 pounds wettable sulfur mixed with 100 gallons of water, is the 
standard summer lime sulfur spray for mites. A "summer" oil em ul
sion, 1 to 2 gallons to 100 ga llon s of water, is of value when used as a 
summer spray for red spider control. See page 12 for discussion of 
oil sprays. Dustin g with sulfur is so metimes effective . 

Prune thrips. These tiny in sects about 1/ 20 inch long come from the 
ground in the early spring, about March 15 to 20, as th e bud s are swell
ing and opening. These in sec ts work into the buds befor e they open 
and in parts of We stern Oregon have caused serious bud injury. Later 
the adu lts lay eggs in the fruit and lea f stems and also in th e fruit . Both 
young and adults may fee d upon the young prune, rasping the tender 
surface causing a rou gh russet-lik e corky condition of the skin. A care
fully timed spray of oil emulsion, 2 ga llons, plus nicotine sulfat e, 1 pint 
to 100 gallons, has proved effe ctive on prunes. Two sp rays are given, 
the time of application depending upon the emergence of the th rips; 
(1) usually when winter buds are swelling and a few green tips are 
showing, and (2) when most of the buds are green at the tip. In some 
seasons, due to the late emergence of the thrips, the first spray is 
applied in the green-tip stage followed by a second spray applied as a 
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preblossom spray. Possibly similar applications might be of value in 
the control of thrips on cherries. At least 250 pounds pressure and 
thoroughness in application are essential in thrips control. 

Peach and prune twig miner. This small, pinkish worm works havoc by 
tunneling into the terminal growth of both bearing and nonbearing 

Figure 3. Peach twig miner larvae at rest 
in the hibernating burrow. 

peach, prune, and apricot trees. 
In recent years a later brood of 
worms has attacked the fruit al
so. Mature peaches and apricots 
have shown an alarming degree 
of infestation, and a heavy 
prune drop has sometimes . re
sulted from the attack of the 
worms. The pest is almost in
variably present in destructive 
numbers in both young and 
bearing orchards. Lime sulfur, 
12 to 100, or even 10 to 100, ap
plied any time from late Febru
ary until early pink, will give 
excellent control if thoroughly 
applied, and is probably advis
able in the majority of the or
chards. Oil sprays are not 
recommended. 

Bud moth. This is a- chocolate-brown worm ¼ inch long found inside a 
mass of webbed leaves at the tip of the twig. It attacks all fruit trees, 
but owing to arsenate sprays for other pests on apple and pear, bud · 
moth is rarely serious there. Cherries are often seriously attacked 
and other stone fruits to a varying degree. Lead arsenate in the pre
blossom spray will control. See remarks on lead arsenate on stone 
fruits, page 9. 

Aphids or plant lice occur as small green or black, soft-bodied insects on 
the developing buds and leaves. They have piercing mouthparts and 
suck the juices from the leaves, sometimes causing dwarfing, cupping, 
and curling. The standard aphis spray is a nicotine-sulfate solution 
applied as recommended in the Spray Program. 

Syneta leaf beetle. This insect occurs in April and May on foli;i.ge, fruit 
clusters, and in open blossoms as a creamy-white beetle about ¾ inch 
long. It eats holes in the leave s and blossom petals and gnaws out 
small cavities in fruit and fruit stems. The syneta beet1e is especially 
injurious to cherry . A satisfactory spray on cherries has not as yet 
been developed, but in tests conducted by the Oregon Agricultural 
Experiment Station, 4 pounds of lead arsenate plus 4 pounds of lime to 
100 gallons of water applied both as a pre blossom spray and also when 
most of the petals have fallen, has given a fair degree ·of control. From 
chemical considerations probably two pounds of lime would be .suf
ficient to protect against arsenical burn. Help in brown-rot blossom 
blight prevention may be obtained in addition to syneta control if the 
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lead arsenate is added to 4-4-50 bord eaux (without extra lime). Appli 
cations of lead arsenate-lime dust (30-70) in s tead of the spray applica
tions have given favorable results. 

Shot hole borers are small, dark brown beetles, 1/8 inch lon g·. Their pres
ence is made known by the small "shot hole" tunnels through the 
bark. Shot hole borers never attack perfectly healthy trees, but only 
those that have a "sour sap" condition. The larva of this beetle feeds 
on a certain fungus which grows on ly when the sour sap condition is 
present. Poor drainage, lack of cultivation, winter injury, etc ., may 
cause the sour sap condition. The first step in control is to get the 
trees back into a healthy condition . Seriously infested tr ees or limbs 
should be cut out and burned. 

For slightly infested tr ees the following wash is effective: Water 
3 gallons, soft soap I gallon, crude carbolic acid ½ pint. This is mixed 
and painted over the infested portions during April or May. Abou t 
three applications are advised at weekly intervals. 

Flat.,headed borers are slender, white grubs with broad flattened heads. 
They are found generally ju st beneath the bark where they tunnel out 
broad, flattened channels. The bark of the tunnels is usually discol
ored and shrunken. Young trees are most noticeably injured. 

These borers can rapidly deplete and destroy a tree, especia lly a 
young tree. Other injurie s, such as pruning wounds, sun sca ld, etc., 
invite borer infestation. The treating oi these wounds with tree paint 
or whitewash will probabl y aid in preventing borer infestation. 

Cherry fruit maggot occurs as a small white maggot inside the ripe fruit. 
The standard spray, applied in the form of a poison bait for the adult 
fly, is lead arsenate ½ pound, sirup or molasses 2 quarts, water 10 gal
lons . Three applications are usua lly given -th e first when the adult 
flies appear (about the time th e Royal Anns show a good color, or 
about June 8 to 20); a second application ten days lat er; and a third 
application one week after the second. Rains will discount the effect 
of previous applications and nece ss itate a repetition of the spray. 

The spray should be applied at the rate of one pint to on e quart to 
the tree, applying the solution as fine droplets to th e upper surface of 
the outer leaves where th e adult flies will feed upon it . Seedling trees 
and adjacent foliage should also receive the treatment. Spray informa
tion for fruit-fly control is sent out each season from the Oregon Ex
periment Station. Grower s who want this informat ion shou ld consult 
their county agents. (Write for Circu lar 35, Oregon Agricultural Ex
periment Station.) 

Cherry slug occurs as a greenish-brown, s limy , slug-like larva, which ske le
tonizes the foliage of cherry. If the p est is prevalent, dust with a lead 
arsenate-lime dust (20-80) to a,·oid spray residue. 

Western peach and prune root borer. This ser iou s pest oi prune trees is 
not controlled by spray applications, but special treatment must be 
given. The paradichlorob enzene treatment appears the most promising 
and practical treatment for old er trees. The most satisfacto ry tim e 
for this is from August 15 to September 15. Apply ii to one ounce of 
the chemical in a circular band an inch or two in width a nd about two 
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inches from tree trunk. This band is covered with 4 to 6 inches of 
earth. Tests and observations indicate that ·it may be used on younger 
trees without danger to the trees if it is kept at least 2 inches away 
from the trunk. 

Prune "scab." The cause of the so-called prune "scab" is not definitely 
known. The term "scab" has been used to refer to any rough, russeted, 
corky or scurfy condition of the skin of the prune. A number of 
theories have been advanced to account for this condition. Among 
the suggested causes are: (1) wind-rubbing of young · fruits against 
twigs or leaves, (2) late-frost injury; (3) injury due to the "shucks" cling
ing to the young developing fruit, and (4) feeding of insects such as 
thrips, syneta leaf beetle, and the like. None of these may be the true 
cause of the trouble. Investigation of this trouble is being inaugurated 
by the U. S. Department of Agriculture in cooperation with the Ore
gon Experiment Station. It is hoped that more definite information 
will soon be available. There appears to be some circumstantial evi
dence that thrips may be the cause of some of this so-called "scab." 
The injury, if caused by either thrips or syneta leaf beetle, may be 
controlled by the spray recommendations given in this bulletin. 

DISEASES OF STONE FRUITS 
Bacterial gummosis of cherry and other stone fruits causes large trunk and 

limb cankers on young trees and sometimes spur blight. East of the 
Cascades the disease is unknown, gumming there being due to other 
causes. Sprays will not control. Surgical methods are advisable. In 
cherry orchards where the body and frame-work limbs are of resistant 
seedling stock, the most serious effects are absent. Seedlings are not 
always resistant. Send for special circular on bacterial gummosis. 

Blossom blight of che-rry, prune, and apricot causes blossoms to turn brown 
and die. Certain varieties of pears and plums are also subject to this 
disease, caused by the common American brown r.ot or by the European 
brown rot . The best single control application is a spray of bordeaux, 
4-4-50, given just as the first blossoms are beginning to open. Lime 
sulfur, 3 gallons to 100 gallons, may be used but is usually not quite 
equal in effectiveness . Where attacks are severe another spray in full 
bloom and a third as the petals drop may be warranted. Thorough 
work should be done. Complete control is not likely, but a repetition 
of this spray over a period of several years should bring gradual reduc
tion of the disease . 

Brown rot of fruit causes brown decay followed by gray spore dust on fruit 
surface. Spread varies so much with the weather and with the locality 
that no fixed program o·f sprays will fit all years or all districts. Brown 
rot is checked rather effectively and safely by non-caustic sulfur-con
taining sprays or by sulfur dusts when the weather is warm. Ordinary 
lime sulfur is very likely to cause injury to stone fruits in hot spring 
or summer weather. Bordeaux mixture is effective in cool, damp 
weather, but may cause reduction in fruit size . As the weather gets 
warmer and drier, sulfur fungicides are likely to give better control 
than bordeaux. 
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It is wise to spray or dust as insurance whenever brown rot seems 
to be getting a start in the orchard. An application about three or four 
weeks before picking will materially reduce harvest attacks, but in 
some seasons earlier applicati ons sho uld be g iven. 

Figure 4. Effect of bacterial gummosi s. Left: One-half of cherry tree dead from the 
effects of bacterial gummosis, a common sight in affected orchards. Right: This tree grew 
through one summer with two cank ers at the base but succumbed the following spring . 

Clean-up measures are of Yalue aga in st brown rot but cannot be 
depended upon alone. Plowing ea rl y and harrowing every week during 
the blossqming period will help to reduce early attacks by destro yin g 
the spore cups of the fun gus on th e gro und. Mummies hanging in the 
trees cause infect ion and shoul d be removed from the tree s at pruning 
time and destroyed. Rotted fruit on the gro und in the fall should be 
cleaned up by hogs if possible. 

Pruning trees so as t o open them up to light and air helps in brown
rot control and al so mak es possible more effective spraying. 

Cylindrosporium (Coccomyces) leaf spot of cherry and prune causes small 
spotting or speckling of leaves and fruit stalks. It may cause leaves to 
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turn yellow and drop early in the season. Fruit may fail to fill out. This 
trouble is not found in all orchards. It seems to be worse where trees 
are crowded or the soil thin. Because the old leaves carry the disease 
over winter they should be plowed under before blossom time. If 
every old leaf is destroyed there will be no infection except from out' 
side sources and this would be very slight. Where it regularly causes 
losses is should be sprayed for, following directions in the spray 
calendar . Leaf spot sprays help control brown rot. · 

Figure 5. Leaf spot of cherry . Bottom: Lower surface of leaf showing white masses 
of spores coming from each spot. Top: Upper surface of leaf showing the dark spots. 

Peach blight. This is the most serious disease of peach trees in the state, 
blighting the buds during fall and winter and spotting the fruit, twigs, 
and leaves during the growing season . Bordeaux 4-4-50, applied in late 
summer before the fall rains, is an effective protection against fall and 
winter attacks. Where the disease is bad it may be necessary to spray 
again in the spring, beginning when the shucks drop off the fruit and 
using a non-caustic sulfur spray. Unless this disease is sprayed for at the 
right time it will quickly ruin an orchard. · 

Peach leaf curl. This destructive disease causes thickening and distortion 
of the leaves, resulting in their eventual death and depleting the vitality 
of the trees. It can be controlled easily by applying a bo-rdeaux spray 
as soon as the leaves are off and not later than December. When the 
curl begins to show on the leaves it is too late to do anything about it. 
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Thorou gh covera ge of eve r y bud is esse ntia l. Lim e suli ur so me time s 
produce s good r es ult s, but bord eaux ha s prove d by far the m os t re li
able mat erial for Or ego n. 

Mosses and lichens. For fruit tr ees w hi ch arc reg ularly spraye d for dis
eases no special "mo ss" spr ay is requ ir ed. Wh enever a st rong wint er 
clean-up spray is u sed for scal e th e moss and lich en s w ill a lso be 
prevented . 

For fruit or nut tr ees w hich a re n ot spra yed for fu ngous di se ase s 
o r scale, the growth of lichen s a nd mo ss es m ay be ke pt dow n by a la te 
fall or winter spray of borde aux mi xtu re 6-6-50. A dri\·ing sp ray und er 
high pres sure should be em ploye d and th e growth on th e br a nch es 
thoroughly saturated . 

IMPORTANT POINTS ABOUT SPRAY MATERIALS 

Effective results in spraying depend t o a la r ge exten t on th e use of 
proper methods in preparing, dilutin g, and combinin g spr ays. Send for 
Oregon Agricultural Experiment Station Bullet in on Sprays, their Pr eparation 
and Use and Oregon Agricultural Experiment St ation Circular 68 fo r in fo rm a
tion on safe and unsafe ways of combinin g spra ys. 

The proportions of lime sulfur r ecomm ended for spr ays in thi s bulletin 
are based on the use of the standard co nc entr a ted liquid lim e sulfur te s tin g 
about 32° by Baume hydrometer t es t. Thu s, fo r exampl e, where th e recom
mendation "lime sulfur 12 to 100" app ea rs in th e calend ar, use 12 gallons o f 
the standard concentrat ed liquid lime sulfur and add w ater t o make 100 
gallons of dilute spray. Wh er e the s to ck lim e sulfur is diff erent fr om 
standard strength, dilute accordin g to the acco mp anyin g Liqu id Lim e
Sulfur Dilution Table (S ee pa ge 10.) 

Where the powdered or "dry lime sulfur" is use d it w ill take, accordin g 
to chemical analysis, 5 pound s of th e dry p ow der to equ al one ga llon of th e 
standard concentrated liquid lime sulfur in ac tive in gredients . F or exam
ple, where this bulletin r ecomm en ds " lime sul fur 12 t o 100" th e grow er 
employing the dry form should use 60 pound s of th e dry lim e sulfur with 
every 100 gallons of wat er t o get th e sa m e str ength of spr ay. 

The powdered form of lead arsenate is th e basi s of th e formul a s for 
this poison recommended in thi s bull et in . Wh ere ar se nat e in pa ste form is 
used the grower should empl oy doubl e th e numb er of po und s indic a ted in 
the bulletin. 

Lead arsenate on stone fruits. Th ere is a reason abl e element o f dan ger 
ofburn in applying ordin ar y comm erc ial lead a r senat e to s tone fruit . An
other manufactured form, known as th e ba sic or triplu mbi c lea d , is pr efer
able, if available, to th e ordin ary lea d a rse nat e. Use of the o rdin ary lea d 
in combination with lim e sulfur in creases th e opportunity for injury and is 
possibly inadvisable on st one fruit s. T he addit ion of so m e hydrat ed lim e 
reduces the chances of burn to a minimum. Se r ious burn on s ton e fr uit s 
from lead arsenate spray al one is ex tr emel y rare, and eve n an ap preciabl e 
burn is uncommon. It is advi sabl e, h owever, to add two pound s of hydrated 
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lime to each 100 gallons of spray . Probably in the majority of cases the 
defoliation by the pest against which arsenate might be app lied would 
prove much more extensive and deleterious if unchecked than the defolia
tion or leaf burn resulting from the spray application . 

LIQUID LIME-SULFUR DILUTION TABLE 

For use when stock solut ion is different from standard 
commercia l strength ( 32°) when tested by hydrometer 

Strength of stock 
solution 

Degrees Specific 
Baume gravity 

34° 1.304 
32° 1.282 
30° 1.260 
28° 1.239 
26° 1.218 
24° 1.198 
22° 1.179 
20° 1.160 

I 
To make 100 ga llons of dilute spray use the number of gallons 

of concentrated stock lime sulfur indicated in the col
umns below and add water to make 100 gallons 

1 2 3 4 5 

Dormant Dormant Early Mid- Late 
strength strength spring spring spring 
for scale for blister spray spray spray 
clean-up mite and 

twig miner 
(12-100) (8-100) (3¼-100) (2½-100) · (2-100) 

Gal. Gal. Gal. Gal. Gal. 
u+ 7½ 3+ 21+ l:!+ 
12 8 3¼ 2½ 2 
121+ 8½ 3½ 2½+ 2+ 
14- 9¼ 3:1 2:1+ 2i+ 

· IS 10 

I 

4 3 2½ 
16½- ll 4½- 3¼+ 2\l 
18¼+ 12¼ 4'H 3:1- 3+ 
20\l 13:! 5½- 4¼- 3½ 

Note : Where the + sign is used, employ a little more than the number of gallons 
indicated. Where the - sign appears use scant measure. 

Spreaders. Materials used with a fungicide or an insecticide spray 
to increase the spreading and adhesive properties are sometimes of ad
vantage, but frequently do no.t increase the fungicidal or insecticidal value. 
In some sprays, and especially certain combinations of sprays, it is ~ery 
necessary to use spreaders. These recommendations are given specifically 
and in more detail wherever they may be used advantageously. Oregon 
Agricultural Experiment Station Circular 68 outlines how various spray 
materials may be mixed in the spray tank and suggests spreader treatment. 

Neutral soaps have recently shown promise as a spreader and as agents 
to increa se deposits when used with lead arsenate. It is important, however, 
that a special soap prepared for the purpose be used . About ¾ pound to 
100 gallons is recommended. If larger amounts are used or if ordinary soap 
is added to the lead-arsenate spray, too much so lubl e arsenic may form 
and cause burning of foliage. Soaps should not be used with bordeaux or 
Calcium arsenate. 

Bordeaux mixture of the highest quality can be made by the grower if 
the standard methods are followed (see Oregon Agricultural Experiment 
Station Bulletin on the preparation of sprays), but slip-shod methods give 
poor results. No commercial powdered bordeaux has thus far been found 
superior to the best home-made material although satisfactory commercial 
products are now manufactured. Different brands, however, differ in 
quality and there is evidence that deterioration may sometimes take place 
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in stor age. In general th ey cost more than th e hom e-ma de sp ray . \ ,\Ther e 
commercial powdered b ordeaux is use d, ¾ pound of sprea der should be 
added to 100 ga llon s if a spr eading agent is not al r eady conta ined in th e 
commercial product . Home-m ade bordeau x mu st be use d promptly unl ess 
a stabilizer is added as otherwi se it soon sta rt s to deteriorate. An ounc e of 
su ga r to 100 gallons of prepar ed bord ea ux will preve nt deterior ation for a 
few weeks . 

Instant bordeaux. Wh ere the gro,Yer makes hi s spray up in the sp ra y
er tank usin g hydrat ed lim e an d pulveri zed blu es ton c sepa rat ely, ex peri
ence sh ows that it is wi se to di sso lve the blueston e complete ly befor e add
in g it to th e tank of dilut e milk of lime . The lime must be fresh when use d 
since it will air-slake if lef t standin g and then will not make bordeaux of 
sa ti sfac tor y quality . A somew hat bett er quality of bord ea ux results if, 
in stead of washing the dry powd er thr ou gh th e s train er, hydrat ed lime is 
soaked in water over night. Follow directions in the Station Bu lletin on Sprays , 
their Preparat ion and Use. 

Non-caustic or wettable types of sulfur sprays. Within rece nt yea rs 
substitutes for ordinary liqu id lime su lfur and dr y lime sulfur ha ve be en 
devised which do not have th e caustic o r burning act ion of lim e sulfu r and 
hence are safer to u se on t en der sk inn ed varieties of pears and app les and 
on stone fruits . Most of thes e sp rays are not so active as fungicides or 
in se cticides when th e weather is coo l and rainy and hence cannot always 
b e reli ed upon for effectiv e ac tion in th e ea rl y spring. They are, however, 
active in warm weather such as may usually b e ex pec ted from th e time th e 
pear and apple bloss oms have fa llen. They are safe and effect ive in warm 
weather for the control of scab, mild ew, leaf spot , and bro wn rot. It is 
u sually advisable to emp lo y a spreader with th em unl ess a spreade r is us ed 
in the manufacture. The se spr ay materia ls are preferab le t o th e o ld se lf
boiled lime sulfur and are t o be recommended wherever th e latt er has be en 
advise d in the past. The n on-cau sti c sulfur spray s a re u se d a t th e rate of 
6-10 pounds to 100 ga llons of wat er. 

Amon g th e non-cau sti c t ypes of sulfur sp r ays are: (1) th ose pa stes 
and powder s which consist of sul fur du st with or without hydrated lim e 
present and containin g some material like casein or a clay which mak es 
the sulfur "wettable" ; (2) th ose in which the sulfur is pr ese nt in colloidal 
form or as chemically pr ecipitated particles as in the differ ent typ es of 
colloidal and "flotation" sulf ur sprays whi ch are rapidly coming into u se. 

Th ese preparations are a dd ed to the water in th e spray tank. P ubli shed 
instructions should be followed , in general, in determining the quantities 
of material to be used . Durin g very warm wea th er the pr esence of lim e 
with the sulfur gives some prot ection from th e dange r of sulfur burn . In 
cool weather, however, the pr esence of any co nsiderable propo rtion of lim e 
may somew hat redu ce fun gicid al activity. 

The comparative m erit s and lim itation s of th ese va ri ous kind s of non
caustic sulfur sprays have not all be en tested out und er O regon condition s 
but the experience of growers th u s far would lea d to th e ex pec tation of 
go od brown-rot control fro m any of them in warm weathe r. 
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Oil sprays. Great care should be exercised in the selection of the cor· 
rect oil spray for the specific purpose needed. There are two contrasting types 
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 sprays are of 
comparatively low purification and should not be used for summer spray· 
ing. On the other hand, the summer oil sprays are of higher purity and 
therefore more costly. 

Dormant oil sprays are available in two forms: the old type miscible oil 
containing cresylic acid and the newer so-called quick-breaking type oil emul
sion. By overspraying, the latter type may deposit excessive amounts of 
oil on the tree surface, while the miscible oil drains off. 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 
spray ( 4 gallons or more to the 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 
(pre-pink). In the Hood River Valley, however, miscible oils when used 
for the control of leaf-roller have not ordinarily caused injury during this 
critical period when combined with bordeaux mixture. 

Home-prepared oil emulsions may be made by the orchardist for either 
dormant or summer application. Directions for preparing these emulsions 
may be obtained in Station Circular 107. More than ordinary care must 
be taken by the orchardist when preparing these emulsions, in order to 
avoid injury to the tree. 

Oil spray dilutions. Commercial oil emulsions vary greatly in the 
amount of oil which they contain. The effectiveness of the diluted spray 
depends primarily upon its actual oil content. Hence all of the recommen· 
dations in this bulletin give the percentage of actual oil to be used. See 
Oregon Experiment Station Bulletin on Sprays, their Preparation and Use. 

Spray combinations. Any of the materials mentioned in this spray pro
gram in connection with any particular application may be successfully 
combined except the combination of oil and lime sulfur. The combination 
of bordeaux mixture and lime sulfur should never be used. The best order 
in which they should be added to spray tank is given in Station Circular 68. 

Dusting. Dusting with finely divided sulfur 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 practically all will pass through a sieve with 
300 meshes to the inch. To prevent the particles from clumping, some other 
material like hydrated lime or other filler should be present in small 
amount, otherwise the covering power and spread are not satisfactory. In 
cool, moist, spring weather dusting has not proved as effective as the usual 
liquid sprays for such a trouble as apple scab. No practicable dusting 
method for the control of such diseases as apple-tree anthracnose or peach 
blight has so far been demonstrated in Oregon. 

For red spider-mites sulfur dusts have not proved as effective as have 
the standard liquid sprays. Dusting with lead arsenate for codling-moth 
control has given good results in certain districts when properly applied. 
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Dormant dusting for scale insects, peach twig miner, and blister-mite con
trol is yet to be demonstrated as effective . In cool, moist spring and early 
summer weather nicotine dust has not proved as effective as the liquid 
spray for aphid control. Later in the season, when summer temperatur es 
are hi gh , nicotine dusting may be u sed with good results . 

Effective dusting is impossible unl ess the air is perfectly quiet as in the 
early morning. 

SPRAY PROGRAM FOR PRUNES AND PLUMS 

Time of application Pest or disea se Spray material mHl strength 

1. Dormant spray. As San Jose scale, spider- Lime sulfur 12 to 100. If 
winter buds are rea- mite, twig miner, ex- scale is absent dilute 10 
dy to open. cept common red to 100. (See spide r-mite s, 

spider-mite. p. 3.) 

Brown apricot sca le. An oil emulsion to give 4 
to 6 per cent actual oil. 
(See p. 12.) 

Thrips. An oil emu lsion 2 gallons 
If no thrips are pre s- and nicotine sulfate 1 pint 

ent delay spray to to 100 gallons of water. 
green tip and pre-
blossom a p p 1 i c a -
tions. 

2. Green tip spray. Thrips. I An oil emulsion 2 gallons 
Most of buds green and nicotine sulfate 1 pint 
at tip . to 100 ga llons of water. 

3. Pre blossom spray. Brown rot (Monilia) I Bordeaux 4-4-50. (Seep . 7 re-
Buds white just be- blos som blight. ga rdin g clean-up measures) 
fore opening. 

Bud moth. Lead arsenate 3 or 4 pounds 
plus hydrated lim e 2 
pounds to 100 gallons . 

Aphid s. Nicotine su lfat e ¾ pint to 
100 gallons. 

4. First fruit spray. As Cylindrosporium leaf Use a non-caustic type of 
soon as shucks fall. spot and bro,,·n rot. sulfur spray or sulfur 

dust. (Seep. 11.) 

5. Later sprays or Cylindrosporium and As und er 4. Apply about 
dustings. brown rot. once a month or when-

ever brown rot begins to 
develop. App ly last time 
3 or 4 weeks before bar-
vest. 
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SPRAY PROGRAM FOR PEACHES AND APRICOTS 

Time of application Pest or disease Spray material and strength 
-
I. Late dormant spray. Peach twi g miner, San Lime sulfur 12 to 100. If 

Just as first buds Jose scale, spider- scale is absent dilute 10 
are ready to open. mite, except com- to 100. (See spider-mite, 

mon red spider -mite . p. 3.) 

Bud moths, aphids. Lead arsenate 3 pounds 
plus hydrated lime 2 
pounds to 100 gallons . If 
aphids present add 1 pint 
nicotine sulfate to 100 
gallons. 

2. First fruit spray. As Peach blight (fruit Use a non-caustic type of 
soon as shucks fall. spot), mildew, or sulfur spray. (Seep. 11.) 

brown rot . If bad repeat once or 
twice at 2- or 3-week in-
tervals. 

3. Summer sprays. Brown rot. Same as No. 3 or use dust-
Whenever disease ing sulfur, applied when 
appears and a month the air is sti ll. 
before picking. 

4. Early fall spray. As Peach blight, dieback, Bordeaux 4-4-50. Cover ev-
soon as each variety and leaf curl. · . ery bud . 
is picked. 

5. Leaf curl spray. De- Peach leaf curl. Bordea ux mixture 6-6-50. 
cember or as soon Cover every bud . 
as leaves are off . 

Spray residue on cherries. Severe infestation of cherries with the 
cherry fruit-fly may require the application of one to four poisoned-bait 
sprays to obtain satisfactory control. These sprays consist of a sweetened 
poisoned bait that contains lead arsenate in the proportion of '5 pounds to 
100 gallons of spray. Unless great care is exercised to apply the se sprays 
as a bait and not a drenching spray, excessive amounts of the lead arsenate 
residue will be present on the cherries at harve st time. 

Recently Federal health officials have established a lead tolerance in 
addition to th e arsenic tolerance that has prevailed during th e past few 
years. During the 1935 season the arsenic tolerance remains at .01 grain 
arsenous oxide per pound of fruit. For lead the temporary tolerance will 
be .018 grain per pound. In the event that little or no rain occurs during 
the month prior to harvest, it may be necessary to wash the cherries before 
sale will be permitted. More detailed information relatin g to sp ray residue 
on cherries may be obtained from Station Bulletin 298. Methods for the 
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SPRAY PROGRAM FOR CHERRIES 
-· 

Time of application Pest or disea:;.! Spray mate,· ial and stre ngth 

L Dormant spray. As San Jo se sca le, Euro- Lime sulfur 12 to 100 (See 
winter bud s are pean red mite and p. 8) or an oil emulsion 
about r eady to brown mite (but not dilut ed to gi\·e 5 per cent 
ope n. common red spider- act ual oil (See p. 12.) 

mite ). 

Leaf spot (Cylindro- Plow under old lea ves be-
sporium). fore bloom starts. 

2. Preblossom spray. Brown-rot blossom Bor dea ux 4-4-50. (See p. 7 
Blo ssom bud s white bli ght (Monilia). regarding clean-up meas-

. ju s_t before opening. ur es.) 

Syn eta beetle. Lead arsenate 4 pounds 
Bud moth. plus h ydra ted lime 2 

pounds to 100 ga llon s of 
water or bordeaux. (Sec 
pp, 8-10.) 

Aphid s. A dd nicotin e sulfate 1 pint 
to 100 ga llons. 

3. Petal-fall spray. Brown-rot blossom Same as in No. 2. 
When mo st of pet - bli ght. 
als have fallen. 

Syneta beetl e. Same as in No. 2. 

4. Shuck-fall spray. As Leaf spot (Cylindro- Any non-caustic type of 
soo n as shucks fall sporium) and brown sulfur spray. See pp. 10-
from fruit. rot. 11 or dust with 300-mesh 

sulfur in st ill a ir. 

5. Later sprays. Brown rot and leaf Same as in No . 4. Apply at 
spot. least eve ry 3 or 4 weeks 

where these are serio us. 
Give a la st application 2 
or 3 weeks befor e pick-
ing. 

Cherry fruit maggot. See p. J, l:se swee tened 
poison-bait spray 1 pint 
to 1 quart per tree 011 

leaves, first, when Royal 

I Anns show good color; 
second, t en days lat er; 

I third, a week after sec-

I 

on d. Rep eat immediately 
after rain. (Do not com-

I bine with o th er sprays). 
I 
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removal of the spray residue are also suggested. Proper spraying pro
cedure in order to avoid spray residue complications as much as possible 
may be _learned from Station Circular 35. 

Tree Paint. In case of bark injury from any cause, all loose bark 
should be trimmed back to healthy tissue. Where branches two inches or 
more in diameter have been cut or broken off, the stub should be trimmed 
flush with the surface of the trunk. All exposed wood and bark should be 
covered with an antiseptic coating. Bordeaux paint has given excellent 
results if applied after the wound has seasoned for a couple of weeks and 
is dry. This must be made the day it is used, slowly stirring raw linseed 
oil into a quantity of commercially prepared bordeaux powder until a 
very smooth paint is formed. 

Whitewashing of trees is widely used as a preventive of sunburning 
or winter injury of young trees and for the protection of old trees which 
may have exposed parts. 

T,he United States Government Lighthouse Formula for whitewash 
is as follows: 

Lump or stone lime, 30 pounds (about 2 pecks) 
Salt, 18 pounds (about 1 peck) 
Rice or soft wheat flour, 3 pounds 
Whiting (or precipitated chalk), i pound 
Glue, 1 pound 
Water in sufficient quantity to make a thin brushing paste when warm 

Method of preparation: 
1. Slake the lime in a vessel of about 10-gallon capacity and strain through sieve or 

cloth to remove lumps. 
2. Dissolve salt in warm water and add to the milk of lime. 
3. Boil the rice flour in sufficient water to form a thin paste; soak the glue in water and 

heat until dissolved; combine the rice flour paste and glue and then stir the whiting into the 
mixture. 

4. Add the mixture to the milk of lime and salt, stirring all well together. If the mixture 
is too thick, add sufficient hot water, stirring thoroughly, until the proper consistency is 
reached. 

The whitewashing will last longer if applied warm but it should not 
be hot enough to cause injury. 

Shading tree trunks for protection. Boards or barrel staves are some
times driven into the ground on the south side of the .young trees to afford 
shade in the middle of the day. 

ORCHARD PEST CONTROL COMMITTEE: 

The following persons cooperated in formulating the recommenda
tions given in this bulletin: W. S. Brown, Horticulturist in Charge; Leroy 
Childs, Superintendent of the Hood River Branch Experiment Station; 
L. G. Gentner, Associate Entomologist, Southern Oregon Branch Experi
ment Station; S. C. Jones, Assistant Entomologist; 0. T. McWhorter, 
Extension Horticulturist; Don C. Mote, Entomologist in Charge; C. E. 
Owens, Plant Pathologist in Charge; R. H. Robinson, Chemist; B. G. 
Thompson, Assistant Entomologist; S. M. Zeller, Plant Pathologist. 


