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Oregon Apple and Pear Spray 
Recommendations for 1934 

T HE fo llowin g inform ati on ha s b een prepared fo r Oregon app le and pea r 
gr owers because of the Federal ruling r ega rdin g the ne ed of remov in g 

lead residue, as well as arsenic residue, from fruit, and because of the 
known fact that oi l spray r ema inin g on the fruit at harvest tim e makes lea d 
removal very difficult and often imposs ibl e. 

Oi l spr ay s of ten interfere with the use of es tabli shed spray programs 
th at have be en deve lope d in Oregon as a re sult of many years of ex per i
menta l investigat ion and growers' exper iences. In sect ion s where fungous 
di seases, such as scab or mildew, are major problems, it is questionab le 
whether oils should be used in connec ti on with codlin g-moth contro l. 
Growers sh ould carefu lly consider th ese problems in their individual 
orchards before sta rtin g th e season's sp rayin g act iviti es . 

It ha s lon g been known that oi l u sage cannot fo llow ea rli er sulfur
conta inin g applications w ithout the dan ger of cau sin g se ri ous leaf and fruit 
drop. Th is appli es espec ially to the Hood River Va lley and sect ion s west 
of the Cascades (except the Rogue River Valley) where fungous disease 
control is often as imp ortant as insect control. 

Furthermore, oil ser iou sly comp licates th e sub seq uent removal of the 
lead ars ·ena te combination beca u se, at present, none of the known solve nts 
that can be u sed in washing th e fruit will r emove lea d effect ively when oi l 
is present. 

It is th erefore suggested that the grower, before applying his sp ra y 
program fo r the seaso n, carefully co n sider the informati on given in the 
following paragraphs. 

Arsenate of lead . In sp it e of its limitati ons, arsena te of lead is s till the 
most sat isfac tory insecticide for use in codling-moth control. In th e Willa
mette Valley, however, calcium arsena te may be sub st ituted for lead. 

Use lime to prevent injury. Fresh hydrat ed lim e,½ pound to 100 gallons, 
should be used in calyx and last cover sprays. 

Where a sprea der is used, ¼ pound of sp r eader should be suppl emented 
with½ pound of hydrated lime. 

Bor deaux mixture 3-4-50 in the las t cover sp ra y serves the same 
purpose. 

Summer oils . Mineral o il sprays combined with lead arsenate ha ve 
proved of va lu e for cod ling-moth contro l, but they complicate the removal 
of spray residue. These summ er o ils, when used, sho uld be employed only 
in the ea rl y cover sprays , b eing especia lly effective as an ovicide at th e 
hei gh t of the egg -layin g period. In th is combinaton "me dium " or "light
medium" oil s havin g a su lfon ation t est of not less than 85 have proved 
genera lly satisfactory. 

Newtown and other susceptib le varieties of apples have developed severe 
inj ury aro un d the calyx when the LIGHT-MEDIUM, or MEDIUM grades of oil 
hav e been used. It is necessa ry, therefore, to use a LIGHT oil on th ese varieties. 

Summer oil specifications. Oi ls are so ld commercially und er th e de sig
nations "medi um," "light-med ium " and "light " and shou ld meet the fo llowing 
specifications: 
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1. MEDIUM: 40 to 49 per cent of the oil should distill at 636° F.; not more 
than 10 per cent should di still at 540° F.; not le ss than 80 per 
cent should distill at 725° F. 

Viscosity: 65 to 75 Saybolt . 
Sulfonation test: Not less than 85. 

2. LIGHT-MEDIUM: SO to 64 per cent of the oil should distill at 636° F.; not 
more than 10 per cent sho uld distill at 530° F.; not less than 80 
per cent should di st ill at 715° F. 

Viscosity: 60 to 66 Saybolt. 
Sulfonation test: Not less than 85. 

3. LIGHT: 65 to 100 per cent of the oil should distill at 636° F.; not more 
than 10 per cent sho uld distill at 520° F.; and not less than 80 
per cent should distill at 665° F. 

Viscosity: 50 to 55 Saybolt. 
Sulfonation test: Not less than 85. 

Oils which do not meet th e aforementioned specificat ions ar e likely 
further to complicate the spray residue remova l. 

Dosage. For codling-moth, mineral oils may be used at the rate of one 
gallon of emulsion to 100 gallons of water, though there is evidence that 
1 of a gallon of medium oi l to 100 gallon of spray is enough. The lead 
arsenate in this combination shou ld be used at rate of 2 pounds to 100 
ga llon . 

For spider-mites the best results are ob tain ed when U gallons of 
medium or light-medium oil emu! ions are used to 100 gallons of spray. 
When necessary to use the light oi ls, 1½ ga llons of th e emu lsion sho uld be 
used to 100 ga llo ns of spray. 

Fresh hydrated lim e ½ pound to 100 ga llon s sho uld be used in th e 
calyx and la s t cover sprays. \,Vhere a sp rea der is used, ¾ pound of this 
material shou ld be suppl emented with½ pound of hydrated lim e. 

Bordeaux mixture 3-4-50 in the la st cover serves the same purpose. 

Number of oil applications. If oils in combination with lead arsenate 
are used for codling -moth control, the number of 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 shou ld 
be applied during the height of the egg-laying period of the spnng brood 
of codling-moth, usually in the second and third cover sprays . It must be 
remembered, however, that if sulfur sprays are applied after the dormant 
period, no oil can be used safely in codling-moth control. This will prevent 
the use of any summer oil sprays for codling-moth contr ol where sca b i_s a 
se rious problem . 

The time for applying oils for spider-mite control will vary according 
to local conditions. Consult your neare t experiment station or extension 
service agent. 

Latest date for oil sprays. Beca use of difficulty in removing spray 
residue, espec ia lly the lead residue, th e oil and lead arsenate combination 
sho uld be used on apples in the first brood applications on ly. On late 
varieties of pears, oil emu lsion s may be used for spi der -mit e control as late 
as July 25. 
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Spray Program for Apples and Pears 

This schedule is prepared to meet maximum spraying requirements. It 
does not follow that thi s 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 
and pear orchards in Oregon. Consult county agents and experiment 
s tation investigators for satisfactory modifications to meet your particular 
needs. 

Spray thoroughly. Although the Oregon Agricultural Experiment 
Station has recommended that the grower "spray thoroughly and at the 
proper time" since 1889, poor control is still caused in many instances by 
lack of thoroughness and timeliness in the application of the spray. 

Time of application Pest or disease \ Spray material and strength 

Dormant spray. San Jose scale, blister- Lime sulfur 12 to 100, or 
As winter buds swell mite and spider-mites, quick-breaking emulsion 
just before opening. except common red spi-. (80 per cent actual oil) 

der-mite, and for aphis 4 to 100 gallons 
if applied as delayed dor-
mant 

Apple leaf-roller I Use emulsion as above 
or bordeaux-oil1 

Apple scab I Plow und er old leaves 

Pre-pink or green bud Scab and powdery mil- Lime sulfur 3¼ to 100' 
stage spray. dew 

Little leaves separat-
Pear thrips 1_ pint nicotine sulfate to ing just enough to ex-

pose blossom bud 100 gallons of spray' 

cluster. Aphids on apples Add nicotine sulfate ¾ 
pint to 100 gallons of 
spray' 

Pink or pre-blossom Scab and mildew I Lime sulfur 2½ to 100' 
spray. 

Pear thrips 11 pint nicotine sulfate to Just before blossoms 
open. 100 ga llons of spray' 

Fruit worms and bud Lead arsenate 4 pounds 
moth to 100 ga llons of spray. 

With lim e sulfur add 
hydrated lime 1 pound 
to 100 gallons 

1If bordeaux is combined with oil, increase actual oil 1 per cent (5 to 7 gallons emulsion 
to 100 gallons spray). 

'Add½ pound casein spreader to each 100 gallons of spray before putting in nicotine. 
'Lime su lfur solution cannot be safe ly used on d' Anjou, Howell, and Cornice after the 

dormant spray. Ordinary lime sulfur is lik ely to russet the skin of these varieties of pears 
and may cause burning of apples when hot weather comes on. Under such circumstances, 
substitute any reliable non-caustic or "wettable,, sulfur spray . 
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APPLES AND PEARS 

Time of application P es t or disease I Spray material and strength 

Calyx spray. Scab and mildew. Lime-sulfur 2½ to 100' 
Aft er ¾ petals have 

Codling-moth (on apple Lead fallen. Before apple arsenate 2 or 3 

calyx clos es on cent- only) pound s to 100 gallons'·' 

ral fruit m cluster. Leaf roller where infes- Lead arsenate 4 pounds 
Spray pears before tation is moderate to 100 ga llon s' 
calyx closes . 

Fruit worms Lead arsenate 3 or 4 
pounds to 100 ga llons if 
omitted in pink sp ray • 

First cover spray. Scab and mildew Lime sulfur 2 to 100' 
About fifteen days 

Codling-moth and Lead arsenate 3 pounds af ter petals fall.' pear 
slug to 100 ga llons' . 

Second cover spray. Codling-moth Lead arsenate 2 or 3 
Approximately 10 to pounds to 100 gallons 7 

15 days lat er. 0 

Scab and mildew Non-caustic or we ttabl e 
sulfur spray 

Third cover spray. Codling-moth Lead arsenate 2 or 3 
Approximately 10 to pounds to 100 gallons' 
15 days lat er.' 

Fourth cover spray. Codling-moth Lead arsena t e 2 or 3 
Second brood spray pounds to 100 gallons. 
middle-late July. ' In this or the next 

spray use hydrated lime, 
½ pound to 100 gallons 
to prevent calyx end rot 

Fifth cover spray. Codling-moth (may US· Lead arsenate 2 or 3 
Mid-August. ' ually be omitted on pounds to 100 gallons . 

pear) Use hydrated lime un -
le ss used in previous ap-
plication. 

Anthracnose canker and Bordeaux 3-4-50. (Extra 
apple rots lim e not needed) 

Sixth cover spray. Codlin g-moth L ead ar se nat e 3 pounds 
Necessary only in cer- to 100 ga llons 
tain sections.' 

'Three pounds recommended when codling-moth is con trolled with difficulty. Wh en 
lea d is com bin ed wit h lime sulfur, either use hydrated lime, 1 po un d to 100 ga llons, or a 
spreader containing lim e. Wh ere ca lyx injury may occur, add 1 pound hydrat ed lime with 
the arsenic al to each 100 gallons of spray. 

' With lim e su lfur, add hydrat ed lime 1 pound. 
6Cons ult local co unty agent or Experiment Stat ion fo r timing the sprays. 
7With oil, use 2 pounds; without oil, use 3 pound s where codling-moth is controlled with 

difiiculty. Use of spr eader is opt ional. With the oil and lead combination, add hydrat ed 
li me or spreader containing lime ,½ po und to eac h JOO ga llons . Ai r-slaked lime is ineffect ive . 
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"Pre~pink" stage. Winte r buds 
ju st opening. 

The "Pink" stage . Blossom buds ju st 
ready to open. 

The "Calyx" stage . Petals off, calyx lobes open . 



L 

OREGO N APPL E AND PEAR SPRAY R ECO MME NDATIONS 7 

Apple and Pear Pests and Diseases 

Codling-moth. Thi s is th e common pinki sh-whit e worm found in app le 
and pear fruit . Th e sp ra y recomm endations for codlin g-m oth are fo und 
on page s 2 and 3 and the spray pro gra m on pages 4 and 5 of thi ~ bulle
tin. The followin g supplementar y control measur es are of va lu e : 

CHEMICALLY TREATED BANDS. Th e use of chemica lly treated bands 
plac ed around th e tr ee trunk s about June 1 is r eco mm end ed where 
codling -mot h contro l is a ser ious probl em. To be effec tiv e, th e loose 
bark should be scrape d from th e large r br anche s an d trunk s to a dis
tance of one or tw o inch es below th e gro und lin e b efo re placin g the 
ban d s. If thi s is done durin g th e winter or ea rly sp rin g, and th e loo se 
bar k burned, many worms wi ll be des troy ed . 

ORCHARD AND PACKING-SHED SANITATION. Coarse tra sh, such as boa rds, 
brok en boxes, prunin g woo d , etc., on the g round in a nd nea r the or
chard an d aro und packing she ds sho uld be remov ed and destroy ed. 
Wher eve r po ss ibl e, fruit co nt ai ners should be plac ed in packing sheds 
and th e packin g sheds should b e ti ghtly cl ose d durin g th e sprin g and 
summe r in order to prevent th e man y moth s which emerge from r each
in g the orchard. The careful co ll ect ion and destruction of wormy fruit 
at thin n in g ti me, the prompt des tructi on of windfalls durin g th e sum
mer an d of a ll cu ll s af ter har ves t, will a id in redu cin g inf esta ti on and 
th e car ryover for th e fo llo wing season . 

San Jose scale manif es t s it se lf as small, as h-gray or bl ac ki sh pimple -like 
sca les clust er ed on th e bark. T he bark usua lly shows a purpl e s tain 
fo r a short di stan ce aro und each sca le espec ially on yo un g tr ees and 
new growth. The tr ees bec om e bark-bound and devi tali ze d. Inf ested 
fruit sho ws bri ght red spo t s. Th e pest se ldom becomes serious in 
we ll-spray ed commercial orchards. Whe r e present, the dormant spr ay 
of lim e sulfur o r oil is advi sa ble. 

Red spider-mites. Three species o f th ese mites, the E uropean red spide r
mit e, brown orchard mi te, and th e commo n red spid er-mit e, attack 
Oregon orchard s. Mit es ar e mor e freq uently se ri ou s on prune an d 
cherry wh er e no spra y pro gram is r eg ul a rl y appli ed, and of la te years 
o n pears where ordinary lime sulf ur ru ssets the tend er-ski nned varie 
ti es . Th e fir s t two spec ies overwinter in the egg stage on th e tr ee . 
Lim e sulfur 12 to 100, appli ed ju st befo r e the bud s open, is reco m
mended for th e contro l of these forms . A dormant sp ray of minera l 
o il em ul sion has given partial contro l of th ese tw o spec ies. The com 
mon red spid er-mite , however, ca nnot be controlled by a dormant 
or delayed dorma nt spray since it mig rates to the orcha rd from 
ad j acen t weeds and othe r pla nt s late r in the sea so n . Summe r spra ys 
of oi l emul sio n or lime sulfur are r eco mm ended for th e common red 
sp id er-mit e. Lime sulfur, 1 to 2 ga llons plu s 5 p ound s wettab le sulfur 
mixed with 100 ga llon s of water, is the sta ndard summer lime . sulfu r 
sp ray for mit es . A "s umm er" oi l em ul s ion, 1 t o 2 ga llons to 100 gal
lons o f wate r , is of va lu e w h en u se d as - a summer spray for red 
sp id er control. See page 14 for di sc ussi on of o il sp ray s. Dusting w ith 
sulfur is sometimes effe ctiv e. 
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Pear slug occurs as a greenish-brown, sl imy, slug-like larva, which 
ske leton izes the foliage of pear and cherry. Spray with lead 
arsenate as advised in Spray Program if pest is pr eva lent. 

Bud-moth. This is a chocolate-brown worm ¼ inch long found inside a 
mass of webbed leave s at the tip of the twi g. Attacks all fruit 
trees, but owing to arsenate sprays for other pests on apple and 
pear, bud moth is rarely serious there. 

, Pear thrips. These tiny insects, abo ut 1/20 inch long, come from the 
· ground in the · early spring (about March 15 to 20) as the bud s are 

swelling and opening . These insects work into the · buds before 
they open and in parts of Wes tern Oregon have caused serious 
bud injury. One pint nicoti .ne su lfat e to 100 ga llons, added to the 
pre-pink and pink lime-sulfur sprays for scab, has given encourage
ing results. 

Apple aphids . The degree of success obtained in apple aphis control 
with the standard aphid spray of lime sulfur and nicotine in the 
pre-pink has not been in all cases satisfactory. Seasonal climatic 
conditions have a material influence on the development an d con
trol of apple aphids. Under Hood River conditions the best time 
for application is from the "green tip" to the "early delayed dor
mant" stage of devel opme nt of the tr ee . In the Willamette Valley 
best re sults are obtained usually when the spray is applied a few 
days previous to the "pre-pink" stage. An oil emulsion spray ap 
plied as indicated in Application No. l just as the eggs are hatch
ing, which usually occurs ju st as the buds begi n to show green, has 
proved effective. 

Leaf-rollers are small green caterpillars, which occur as a major pest 
only in our more northern and eastern fruit district s. Irre gu lar 
cavities are chewed in the side of the young fruit. Oil emulsion in 
the early pre -pink (delayed dormant) is the stan<lard control spray. 
Combining the oil with bordeaux 3-4-50 reduces danger of oil injury 
and aids in control of scab and anthracnose. Rain within four day , 
to a week subsequent to the application may materially decrease 
the eff iciency of the oi l spray. Where conditions develop which 
prevent complete control being obtained from the oil appltcation 
and for very light inf esta tions of leaf-roller, use double str ength 
lead arsenate (4 to 100) in the pink and calyx sprays . 

Pear and apple fruit worms. Two or mor e species of sma ll gree!1 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 
sca rr ed and malformed fruit, typical examp les of fruit-worm injury. 
These worms appear very early and feed promiscuously over the 
foliage before the fruit sets. Lead arsenate in the pink spray 
affords exce llent control. The calyx application alone is not equal
ly succ essfu l as it is too late for best r esult s in control. 

Pear and apple leaf blister-mite. These microscopic mites produce 
sma ll, bright-colored, slightly raised blisters on the leaves. The 
blisters turn brown to black with age. All indications show that 
the growers generally are not achieving the thoroughness of appli-
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cation essential 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 · 
sulfur, 12 to 100, applied any time in the spring before buds begin 
to open, is the ideal application. The increasing abundance of 
blister-mite on apples in some districts is serious. Although spring 
applications are very effective, fall applications of lime sulfur, 12 
to 100, appear to give good results in blister-mite control on apples. 
Apply any time during winter after the majority of leaves fall. 

Apple-scab produces blackish 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 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 winter buds burst. Winter or dormant 
sprays are of no advantage for this trouble. The early spring 
sprays are of utmost importance and a clean crop of fruit in West
ern Oregon is practically impossible unless the "pre -pink," "pink," 
"calyx," and "15-day" sprays are gi~en at the proper time. With 
highly susceptible varieties like Newtown the next spray can 
rarely be omitted with safety in the moister sections of the stat e. 
The leaves must be covered as well as the fruit. 

Pear-scab. Very similar to apple-scab. Early spring sprays are most 
important. The leaves sho uld be turrred under during the winter . 
Only after several seasons of careful spraying can the full measure 
of scab control be attained on very susceptible varieties in Western , 
Oregon . Non-caustic sulfur sprays must be used in place of ordi
nary lim e-su lfur on tender skinned pears like d'Anjou or Cornice 
to avoid spray russet. 

Powdery mildew produces a powdery white coating on shoots and 
leaves. This is serious on certain varieties of apples like the Jona
than, Grimes, and Rome and is suspected of causing much russet
ing of d'Anjou and some other varieties of pears. The disease 
winters over in the buds. All mildewed twigs that can be dis
covered shou ld be pruned out during the dormant season . The 
most troublesome 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 "pre
pink" and the "pink." Later sprays will keep the foliage clean, and 
when these are combined wioh systematic pruning of the white 
mildewed shoots that appear, there will be a noticeable reduction 
in the mildew infection the following season. Dusting sulfur prop
erly applied in warm weather gives excellent results against 
mildew. 

Fire blight. Cannot be successfully controlled without surgical meth 
ods. Send for circular. 

Anthracnose-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 successfully prevented by a single thor-
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ough summ er application of bordeaux mixture 4-4-50. It is best 
combined with th e la s t arse nat e spray for worms in Au gust. A 
thorough app licatio n should be made. In seasons of early fall rains 
the presence of spray on light-colored varietie s may cause some 
reddish spotting around the lenticels . Such fruit should be picked 
as ea rly as po ss ibl e. In orchards which are badly infect ed th e 
anthracno se fruit rot as well as the cank er will be mat erially 
decr eas ed by th e la te bordeaux spray. The res idue is rea dily 
rem oved by th e acid washing process . 

To avoid the pr e enc e of bordeaux on the fruit , so m e growe rs 
do not g ive th e summ er application. They ar e usin g in s tead a 
bordeaux application for both scab and anthracnose in th e "pre
pink " spray , or where oil is used against leaf-ro ller, in th e leaf
roller spray. With the addition of bordeaux both mi sc ible and 
quick-breakin g oils can be used with much les s injury t o buds and 
advanced folia ge . This spring application of bordeaux must be 
put on before the fruit buds are much expose d or the fruit may be 
russ eted. Th e spray must be carefully made and thoroughly ap 
pli ed as it must stay on the tree s until fall at which time it b ecomes 
effective in controlling anthracnose. Since th e sprin g sp ray at 
bes t will not protect eith er fruit or new shoot growth it is not 
recommended in place of the summer spray unle ss th e di sease is 
already well under control. (See Circular 73, Oregon Agricultural 
Experiment Station.) 

Perennial canker and fruit rot. This serious wound di sease of apples 
occurs in the Hood River Vall ey and in localiti es east of th e Cas 
cades. It causes dyin g back of bark around prunin g cuts and other 
wounds made while the trees are dormant and especia lly aro und 
calluses previ ously attacked by woolly aphis. The killin g back of 
tissue is most ex tensive in year s when extreme low temperature s 
come early in th e winter and is insi gnificant in years when w inter s 
are mild. Succ ess ive adv a nc es about ori g inal infection ce nter s 
g ive impr ess ion that th e di sease is perennial, w hich is not stric tly 
tru e. Th ese inf ec tion s r es ult, however, in la rge open wo und s show
in g a series of co nc entric dead callu ses . Following fall rains the 
fungus associated w ith th e di sease also cau ses ser iou s rot in fec ti on 
of fruit which shows up in s tora ge. 

It h as bee n dem onst rat ed that attacks on th e trunk and main 
framework can be eco nomically controll ed by su ita bl e sur ge ry, 
wound protection, and pr eve ntion of w oo lly ap hi s inf esta tion, 
while fruitfuln ess can be maint a ined ind efinit ely by a ca reful plan 
of top r enewa l. Th e use of fun gicid es ha s prov ed entirely un suc
ce ss ful exce pt in th e case of fruit rot, which can be la r ge ly prevent
ed by spraying th e fruit with bordeaux in lat e umm er. The con· 
trol pro gra m worked out by Leroy Child s, Superintendent of th e 
H ood Riv er Branch Exper im ent Station, is as fo llows : 

1. Trim back to ound tissue a ll cankered bark on trunk and frame
work of tree to a heig ht of s ix or eight feet. Do thi s in early 
summ er, preferably Jun e. 
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2. Allow wounds to heal fo r 10 to 14 days to prevent paint damage 
and apply with bru sh, or b etter with paint gun, the following 
mixture: 6 pa rt s H ood Ri ver Tree Paint, one part nicotin e 
sulfat e. Dilute, if necessary, to ri ght consis t enc y with gaso 
line. R epain t wo und s annually with same mater ial in Jun e (or 
ea rl y Jul y). This prevents woo lly aphis inf esta ti on through 
the r es t of th e seaso n. 

3. Delay all pruning until after February 15. Avo id h ead in g-ba ck or 
maki n g numerous sma ll prunin g cuts which are subj ect to 
lat er infection. Thin out trees by removin g larger branches, 
protecting the cut s as direct ed above. 

4. Renew top s of tr ees by savin g on e or two up rig ht shoo ts on 
each scaffold branch at height of five to eight feet to be used 
as nee ded , removing older wood a round th em from time to 
tim e a s th ey develop. 

5. After th e cankers hav e bee n cleane d out and painted in ea rly 
summ er, it is ofte n advi sabl e to spray in midsummer and again 
in la te summer or whenever woo lly aphids begin to show up . 
This sp ray sho uld consist of i/; pint nicotin e su1fate, 1 pound 
calcium caseinate, 100 ga llon s water. Thr ee or 4 ga llon s should 
be use d on eac h tre e dir ec t ed at th e lower in side areas to kill 
woo lly aphids and to pr even t infes ta tion of water spr out s. 

6. In badly inf ec ted or chards , apply bordeaux 4-4-50 in th e la t t 
A ugust codlin g-moth sp ray to prevent fruit rot in s tora ge. 
Ye llow fruit lik e Newtown or Ort ley shou ld be picked as 
ea rl y as possible where bordeaux has been use d, in order t o 
avoi d red spotti n g th a t appears on such spraye d fruit when 
prolon ge d rain s occur before picking or when picking is de· 
laye d. See pages 15 and 16 r ega rdin g spray removal. 

For perennial canke r con trol every esse ntial step must be fo llowed 
out each seaso n. Send for Station Bu lletin 243. 

European canker. This di sease s tart s aro und leaf sca r s, in winter
injur ed crotches or pruning cuts. It is especia lly des tru ctive to 
pear bark and is occasionally fo und on apple bark. The bark of 
newly forme d canke rs · is often soft an d oozy in wet weather. Old 
dead cank er bark is rough and cracked. It may fa ll away and show 
co ncen tric rin gs of ca llu s wood beneath. On such pear varie ti es as 
d 'An j ou and Bartlett the fungo us infect ion reaches the camb ium 
th e first year, while on Surprise, Bose, and Howe ll variet ies , th e 
in fec t ion may be mere ly supe rfi cia l the first year, st rikin g in to the 
cam bium durin g its seco nd yea r 's grow th. On app le th e cankers 
reach the wood. Cuttin g out of cankers is nec essa ry and spray in g 
with bordeaux 4-4-50 before fall rains se t in will materially r educe 
the number of new infection s. 

Superficia l canke r s should be shave d off wit h a sha rp ins tru
ment lik e a farr ier's knife. This cutting away of the sur face shou ld 
exten d well beyond the v is ibl e lim its of the cank er so as to uncov er 
all dark st reaks in the pulpy port ion of the bark. From deep 
cankers clean away all disea se d bark an d any of th e sur ro undin g 
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bark which covers discolored cambium. All exposed wood and 
bark shou ld be covered at once with an antiseptic coating. Bor
deaux paint ha s give n excellent res ult s. This must be made the 
day it is used, s lowly stirring raw linseed-oil into a quantity of 
commercial prepared bordeaux powder until a very thick paint is 
formed. Winter-injured bark is extreme ly susceptible to infection 
unless coated wi th a fungicide (see Sta tion Circ ular 73) . 

Important Points About Spray Materials 

Effective results in spraying depend to a large ex tent on the use p f 
proper methods in preparing, diluting, and combining sprays. Send for 
Oregon Agricultural Experiment Station Bulletin on the pr eparat ion of 
sprays and Oregon Agricultural Experiment Station Circular 68 for infor
mation on safe and unsafe ways of combining sprays. 

The proportions of lime sulfur recommended fo~ sprays in this bulletin 
are based on the use of the standard concentrated liquid lime su lfur testin g 
about 32° by Bauine h ydrome ter test. Thus, for example, where the recom
mendation "lime sulfur 12 to 100" appears in the calendar, use 12 ga llons of 
the standard concen trated liquid lime sulfur and add water to make 100 
gallons of dilute spray. Where the stock lime sulfur is different from 
standa rd strength, dilute according to th e accompanying Liquid Lime
Sulfur Dilution Table. 

LIQUID LIME-SULFUR DILUTION TABLE 

For use when s tock solution is different from standard 
commercial strength (32°) when tested by hydrometer 

To make 100 gallons of dilute spray use the number of gallons 
Strength of stock of concentrated stock lime sulfur indicated in the col-

solution urns below and add water to make 100 ga llons 

1 2 3 4 s 
Dormant Dormant Early Mid- Late 
stre ngth strengt h spr ing spring spring 

Degrees Specific for scale for spray spray spray 
clean-up blister-Baume grnv1ty mite and 

twig 
miner 

(12-100) (8-100) (3¼-100) (2½-100) (2 100) 

Gal. Gal. Gal. Gal. Gal. 

34° 1.304 u+ 7½ 3+ 2¼+ Ill+ 
32° 1.282 12 8 3¼ 2½ 2 
30° 1.260 12'H 8½ 3½ 2~+ 2+ 
28° 1.239 14- 9¼ 3,1 2il+ 2¼+ 
26° 1.218 15 10 4 3 2½ 
24° 1.198 16½- 11 4½- 3¼+ 2il 
22° 1.179 IS¼+ 12~ 4il+ 3!¾- 3+ 
20° 1.160 20,i+ 13'i sn- 4¼- 3½ 

Note: Where the + sign is used, employ a little more than the number of gallon s 
indicated. VVhere the - s ign appears use scant measur e . 
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Where the powdered or "dry lime sulfur" is used it will take, according 
to chemical analysis, S pounds of the dry powder to equal one gallon of the 
standard concentra t ed liquid lim e su lfur in active ingredients. For exam
ple, where this bulletin r ecommends "lime sulfur 12 to 100" the grower 
employing the dry form should use 60 pounds of the dry lime sulfur with 
every 100 gallons of water to get the same strength of spray . 

The powdered form of lead arsenate is the basis of the formulas for 
this poison recommended in this bulletin. Where arsenate in paste form is 
used the grower should employ double the number of pounds indicated 
in the bulletin. 

Spreaders . Materials used with a fungicide or insecticide spray to 
increase the spreading and adhesive powers are sometimes of advantage as 
wetting agents but frequently do not inc rease the fungicidal or insecticidal 
value . It is very necessary to use spreaders in some sprays and especially 
in certain combinations of sprays. These recommendations are g iven spe 
cifically wherever necessary. Further information concerning the pro
cedure of adding spreaders is to be found in Circular 68, Oregon Agricul
tural Experiment Station. 

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 
po o r results. No commercial powdered bordeaux has thus far been found 
superior to the best home-made material although satisfactory commercial 
products are being manufactured. Different brands, however, differ in 
quality and there is evidence that deterioration may sometimes take place 
in storage. In general they cost more than the home-made spray. Where 
commercial powdered bordeaux is used, l pound of spreader should be 
added to 100 gallons if a spreading agent is not already contained in the 
commercial product. Home-made bordeaux must be used promptly unless 
a stabilizer is added as otherwise it soon starts to deteriorate. An ounc e of 
sugar to 100 gallons of prepared bordeaux will prevent deterioration for a 
few weeks . 

Non-caustic or wettable types of sulfur sprays. Within recent years 
substitutes for ordinary liqu id lime sulfur and dry lime su lfur have been 
devised which do not have the caustic or burning action of lime sulfur and 
hence are safer to use on tender skinned varieties o.f pears and apples and 
on stone fruits. Most of these sprays 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 spreader with them unl e% a spreader is used 
in the manufacture . These spray materials are preferable to the old self
boiled lime sulfur and are to be recommended wherever the latter has been 
advised in the past. 

Among the non-caustic types of sulfur sprays are: (1) those pastes 
and powders which consist of sulfur dust with or without hydrated lime 
present and containing some material like casein or a clay which makes 
the sulfur "wettable " ; (2) those in which the sulfur is present in colloidal 
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form or as chemically precipitated particles as in the different types of 
colloidal and "flotation" sulfur sprays which are rapidly coming into use. 

These preparations are ad ded t o the water in th e spr ay tank. Published 
in st ruction s should be followed, in genera l, in determining th e quantities 
of material t o be used. During very warm weather th e presence of lime 
with the su lfur gives some protection from the danger of sulfur burn. In 
cool weather, h owever, th e presence of any considerable proportion of lime 
may somew hat reduce fun gicidal activity . 

The comparative merits and limitations of these various kinds of non
caustic sulfur sprays have not all been tested out und er Oregon conditions 
but the expe ri ence of growers thus far would lead t o the expec tation of 
good brown-rot contro l from any of them in warm weather. 

Oil sprays. Great care should be exercised in the select ion of the cor 
re ct oil spray for the specific purp ose needed. There are two contrasting types 
of oil sprays: th ose used for dormant sprays and those classified as summer 
oil spra ys. The oils used in the preparation of the dormant oil sprays are of 
comparatively low purification and should not be used for summe r spraying. 
On the other hand, the summer oil sprays are of higher purity and therefore 
more cos tly. 

Dormant oil sprays are available in two for111s.: the old type miscible oil 
containing cresylic acid and the newer so-ca lled quick-breaking type oil emul 
sion. By overspray ing, the la tt er type may deposit exce ssive amounts of 
oil on th e tree surface, while the miscible oi l drains off. To avoid injury, 

· dorm ant . oi l sprays sho uld be app lied in the spring before th e bud sca les 
separate and before the buds show gre en. Injury may re sult if dormant oil 
sprays (4 ga llons or more to the 100 gallons of water) are applied during 
the critica l per iod (delayed dormant) of bud development. This period 
occurs durin g the time the buds first sh ow green and the cluster bud stage 
(pre-pink). In the Hood River Valley, however, miscible oils when used 
for the control of leaf -roll er hav e not ordinarily caused injury during this 
crit ica l period when combined with bordeaux mixture. 

Home-prepared oil emulsions may be made by the orchardist for e ith er 
dormant or summer application. Directions for preparing these emuls ions 
may be obta ined in Stat ion Circular 107 or Station Bull etin 259. More than 
ordinary care must be taken by the orchardist when preparing these emu l
sions , in or der to avoid injur y to the tr ee . 

Oil spray dilutions . Commercia l oil emulsions vary grea tl y in the 
amo unt of o il which th ey contain. The effectiveness of the diluted spray 
depends primarily upon its act ual oi l content. Hence all of the recommen
dat ion s in this bulletin give the percentage of ac tual oi l to be u sed. The 
proportion of oi l in any commercial emu lsion is or should be marked on th e 
container. In order that the grower may know how much of the emu ls ion 
to use for every one hundred ga llon s of spray, the accompany in g table is 
given, which specifies th e amount in ga llon s and quarts required for com 
mercial em ul sions containin g different percentages of oi l. The figures give 
the amoun t to the nearest fraction of a quart, which is sufficient ly close for 
a ll practical purposes. For em ul sions carrying percentages of oil different 
from those li sted, the grower shou ld use correspondingly a little more or a 
litt le less than th e nearest figures given. 
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OIL SPRAY DILUTION TABLE 
Amount of Oil Emulsion to Use in 100 Gallons of Spray 

Percentage of oi l in con-
centrated emulsion-) 70% 75% 80% 85% 

Recommended propor-
Gal.&Qt. lion of oil in dilute spray Gal. &Qt. Gal.&Qt. Gal. & Qt. 

I per cent ...................... I & 2 I & I½ I & I I & ¾ 
2 per cent ______________________ 2 & 3½ 2 & 2i! 2 & 2 2 & I½ 

i [~I ~m iii~i:::ii::iii::::ii 1 
4 & I~ 4 &- 3 & 3 3 & 2 
5 & 3½ 5 & l½ 5 &- 4 & 2~ 
7 & l¼ 6 & 2l 6 & 1 5 & 3½ 
8 & 2~ 8 &- 7 & 2 7 &-

Spray combinations . Any of th e materials mentioned in this spray pro
gram in connection with any particular applica ti on may be succe ssfu lly 
combined excep t the combination of o il and lime sulfur . The combination 
of bordeaux mixture and lime sulfur shou ld never be used. The best order 
in which th ey should be added to spray tank is g ive n in Station Circular 68. 

Sulfur shock. Under certain climatic cond ition s if lime sulfur has not 
been used on app le trees in the earlier pr e-pink or pink app lications , a very 
severe injury, with foliage and fruit drop, may result when lime sulfur is 
applied later on. This is known as sulfur shock and occurs without regard 
to strength of spray . Immunity against this danger can be obtaine d only 
by application of the pre-blo ss om sprays as sc h ed ul ed. Trees in a run -down 
cond ition due to poor care or to the effects of previ ous drought or poor 
soi l conditions and cu ltur e are much more susc eptible to spray injury than 
are healthy trees in fertile, well -cared-for soils. 

Dusting. Dusting with finely divided sulfur prepared for orchard use 
has given good results where properly app lied in warm weather for the 
control of suc h troubles as brown-rot and powdery mildew. The du st 
shou ld be fine enoug h so that practically a ll will pass throu gh a sieve with 
300 meshes to the inch. To prevent the partic les from clumping, some other 
material like hydrated lim e or lead arsenate should be present in small 
amount , o therwise the covering power and spread are not satisfactory. In 
coo l, 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 co ntrol of suc h diseases as apple-tree anthracnose or peach 
blight has so far been demonstrated in Or ego n. 

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 app lied. 
Dormant dusting for sca le insects, peach twi g miner, and blister -mite con
trol is yet to be demon strated as effective. In cool, moist sp rin g and early 
summ er weather nicotine dust has not proved as effect ive as the liquid 
spray for aph id control. Lat er in the seaso n, when summer temperatures 
are hi gh, nicotine dusting may be used with goo d results. 

Effective dusting is impossible unless the air is perfectly quiet as in th e 
early morning . 

Sprc:.y residue removal. -Th e establishment of a lead tolerance in addi
tion to the arsenic tol erance during the la s t few years, has required in
tensive investigations and careful planning of the spray program in order 
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that the fruit may be cleaned below the required tolerances. Each orchard
ist in the state should learn the spray program that may be followed for 
effective control of the codl in g-moth and easy removal of the residue by 
the washing process. General information re garding spray residue remova: 
may be obtained from Oregon Experiment Station Bull etin 3~7. 

10-42 ·45,72 
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Spray the top well for scab! 
Distribution of scabby apples on an average sprayed tree . Note that the percentage of 

scab rapidly increases toward the top of the tree. All evidence indicates that the average 
grower can decrease his percentage of scabby fruit by giving more attention to sprayi ng the 
top ten feet of the tree. . 

Lead residues have been found much more difficult to remove than 
arsenic from apples and pears, and consequently new solvents may be 
necessary in order to clean the fruit effec tivel y. At present hydroch loric 
aci.d and sodium silicate fortified with soap are the only solvents recom
mended for general use. For pears, hydrochloric acid should be used . In 
order to clean apples effectively, it may be necessary to use a double 
process whereby the fruit is first put through a unit containing the sodium 
silicate, followed by an acid wash. 

All orchardists should harvest their fruit at the proper time . Allowing 
the fruit to remain on the trees until excessive amounts of wax form may 
prevent the removal of the residue. The fruit shoul<l be washed immediate
ly after picking . 

. ORCHARD PEST CONTROL COMMITTEE 
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'Station; W. S. Brown, Horticulturist in Charge; 0. T. McWhorter, Exten
sion Horticulturist; Don C. Mote, Entomo lo gist in Charge; R. H. Robin
so,n, Chemist; B. G. Thompson, Assistant Entomologist. 


