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Health Hazards 
Each season there are accidents, and in some years deaths, at- 
tributable to the misuses of pesticides. In case of accidents 
involving toxic pesticides see your doctor at once. Your doctor 
may call one of the Consultation or Poison Control Centers 
listed below. 

OREGON 

Oregon Poison Control and Drug Information Center 
University of Oregon Health Science Center 
3181 S.W. Sam Jackson Park Road 
Portland, Oregon    97201 
Phone: (503) 225-8968 
Oregon toll free 1-(800) 452-7165 

Good Samaritan Hospital Bay Area Hospital 
3600 Samaritan Drive 1775 Thompson Road 
Corvallis, Oregon    97330 Coos Bay, Oregon    97420 
Phone; (503) 754-2922 Phone:  (503) 269-8166 or 

269-8169 

Emergency Department 
Sacred Heart Hospital 
1200 Alder Street 
Eugene, Oregon    97401 
Phone: (503) 686-6931 

Prepared by lain C. MacSwan, Extension plant pathology specialist, Glenn C. Fisher, Ex- 
tension entomology specialist, and Ray William, Extension horticultural weed specialist, 
Oregon State University. 

Extension Circular 677 Revised January 1982 

OR€GON STATE UNIVeRSTTY 

eXTGNSKDN 
SGRVICe 

Extension Service, Oregon State University, Henry A. Wadsworth, director. Produced and distributed 
in furtherance of the Acts of Congress of May 8 and June 30, 1914. Extension work is a cooperative 
program of Oregon State University, the U. S. Department of Agriculture, and Oregon 
counties. Extension invites participation in its programs and offers them equally to all people. 



Tfae VettuUde* SafaUfi 
For safe use of pesticides, read the label on each pesticide 

container before each use, then follow the directions. If you 
are in doubt after reading the label, contact some qualified 
person such as your county Extension agent, fieldman, or 
chemical company representative to help evaluate the hazard 
of the chemical. Handle all pesticides with care. Even the most 
hazardous can be used with safety provided that recommended 
safety precautions are followed. If the use of a respirator is in- 
dicated, use one that is approved for the pesticide you are 
handling. The more toxic materials such as parathion easily 
enter the body through contact with the skin as well as through 
breathing. Ingestion of any of the compounds may be fatal. 

It will be of great help to your doctor to know exactly what 
pesticide is involved. The label on the container gives this in- 
formation. Take along a label for the doctor's information. If the 
label cannot be removed easily, take along the entire pesticide 
container. Try at least to have the trade name of the pesticide. 

Watch for these symptoms 
The initial symptoms of organic phosphate poisoning (i.e. 

parathion) are giddiness, headache, nausea, vomiting, exces- 
sive sweating, and tightness of the chest. These are followed 
by or accompanied by blurring of vision, diarrhea, excessive 
salivation, watering of the eyes, twitching of muscles; espe- 
cially in the eyelids, and mental confusion. One of the most 
characteristic signs is constriction of the pupils, but this may be 
preceded by dilation. Late signs are fluid in the chest, convul- 
sions, coma, loss of urinary or bowel control, and respiratory 
failure. Repeated exposures to these compounds may increase 
susceptibility to poisoning, even without symptoms. 

The symptoms of poisoning by chlorinated hydrocarbon in- 
secticides, such as Thiodan and endrin, are primarily due to 
their effect on the nervous system and include hyperexcitability, 
tremors, and convulsions. Genera1 symptoms are malaise, head- 
ache, fatigue, and possible lack of appetite and weight loss. 

Take these precautions 
1. If you plan to apply any of the more dangerous pesticides, 

make sure you and your physician know the types of compounds 
you are using. If you anticipate using the more toxic organic 
phosphate materials, your physician may suggest that you have 
a pre-seasonal blood test to determine your normal choli- 
nesterase activity level and suggest periodic cho!inesterase tests 
during the spray season. He will then be in a better position to 
deal with a sudden illness. If he should provide you with a sup- 
ply of atropine tablets for organic phosphate poisoning, make 
sure he gives you directions for their use. Do not take them be- 
fore definite symptoms occur. If you ever take atropine tablets, 
caM your physician as soon afterward as possible. Do not re- 
sume flying or operating ground equipment after taking atropine. 
Any person who is ill enough to receive a single dose of atropine 
tablets, should be kept under medical observation for at least 24 
hours, because atropine may produce only temporary relief of 
symptoms in what may prove to be a serious case of poisoning. 
Keep atropine tablets away from children. An antidote for treat- 
ing organic phosphate poisoning, parlidoxime chloride (2 RAM) 
available as Rrotopam Chloride, Ayerst Laboratories, has proved 
to be a va'uable supplement to atropine in the treatment of se- 
vere and moderately severe cases of organic phosphate poison- 
ing. H is available to physicians and hospitals through regular 
pharmaceutical channels. 

2. Wear protective clothing, preferably water repellent, while 
spraying hazardous materials. Toxic pesticides can be absorbed 
into the body through the skin. Immediately rinse off thoroughly 
with soap and water any chemical accidentally coming in con- 
tact with your body. Make sure gloves, boots, and clothing are 
free from rips, tears, and worn areas, as pesticides entering 
through these areas are trapped against the skin, causing an 
extremely dangerous situation. Rubber gloves should be tied 
off,  if possible, near the tops during mixing and spraying to 

prevent accidental pesticide entry. Change and launder clothing 
and bathe daily. 

3. Wear a respirator mask when loading or mixing wettable 
powders or when applying dusts. The respirator should be ap- 
proved for the materials in question by the National Institute 
for Occupational Safety and Health (NIOSH) or the Mining 
Enforcement and Safety Administration (MESA). If specific 
respirator brand or model is in question, consult the Oregon 
Insect Control Handbook for verification. Wear an approved 
respirator whenever the more volatile of the toxic compounds 
are being used, especially parathion and Phosdrin. Change the 
filters and pads at regular intervals. Rrotective safety goggles 
should be worn to protect the eyes against splashing materials 
during mixing and application. 

4. Raper bags, cardboard boxes, and plastic containers 
should be burned after making sure that smoke does not drift 
over nearby homes, people, livestock, and the person doing 
the burning. Rinse metal or glass containers with water at least 
three times upon emptying, with the rinse water being added 
to the spray tank. This practice prevents wastage and hazardous 
residues that may remain in the container. Break glass jars and 
crush or punch metal containers with holes for permanent 
disposal. Never measure or leave mixtures of insecticides in 
beverage bottles or in labeled cans or boxes that have formerly 
contained food products. Tragic, preventable poisonings occur 
when children get hold of "empty" pesticide containers or 
obtain food  containers filled with  pesticide. 

5. Keep your pesticide storage shed or room locked. 
6. Do not eat, drink, smoke, or chew tobacco while handling, 

mixing, or spraying pesticides. 
7. Always use pesticides according to directions and apply 

at the recommended rate. 
8. Experience shows that poisoning occurs most often in hot 

weather. Spray with the more toxic materials during cooler 
periods when possible. Be extremely careful when spraying 
during periods of high temperatures. 

9. Apple thinners and others have been poisoned by work- 
ing in orchards treated with parathion less than 48 hours earlier. 
Therefore, it is advisable to wait longer than 48 hours before 
beginning work in treated orchards. If possible, wait a week. 
Environmental Protection Agency and Occupational Safety Ad- 
ministration re-entry standards are pending for many pesticides, 
particularly the organo-phosphate insecticides. These re-entry 
periods are likely to include regional differences. Consult with 
county Extension agents in your area should questions about 
re-entry arise. 

10. Bury spilled pesticide and wash the contaminated area 
with soap and lots of water. The breakdown of these insec- 
ticides can be sped up by using a weak lye solution. 

11. Cover crops treated with most pesticides should not be 
used as pasture or fed to livestock. 

12. Do not feed pesticide-contaminated apple or pear pom- 
ace to livestock. 

13. There have been a number of cases of irritation of skin, 
eyes, and respiratory tract from the use of ziram. These cases 
have occurred to sprayers from direct contact with the materials 
and to thinners and pickers whose only exposure was to 
residues on fruit and foliage. 

14. Agricultural workers should avoid eating unwashed 
chemically treated fruit and vegetables in the field. The time 
limitations from application to harvest have been established 
to protect the pickers, growers, and fieldmen. 

15. Avoid pesticide drift to non-target areas and organisms. 
Although drift within the orchard is beneficial in that it aids 
pesticide distribution on and among trees to the pest organisms, 
drift from the orchard can be both wasteful and hazardous. 
Take the proper precautions to minimize spray drift by observing 
the following: 

Calibrate spray application equipment accurately. 



Coarse spray droplets do not drift as far as fine ones; use 
the coarsest spray that wi:i give effective and economic 
coverage. 

High wind velocities create hazards by making drift control 
impossible. 

Very high temperatures and temperature inversions impair 
and  can  prevent pesticides from  settling to the trees 
and ground within the treatment area. 

Downhill air movement in the early morning on a calm day 
can carry spray a considerable distance from the target 
area. 

What to do for poisoning 
1. In severe cases of organic phosphate poisoning, breathing 

may stop. In such a situation, artificial respiration is the most 
important first aid until breathing has resumed. 

2. Get the patient to a hospital or physician as soon as pos- 
sible. Give artificial respiration on the way if the patient turns 
blue or stops breathing. If you know which pesticide may be 
involved, take along a label lor the doctor's inlormation. If 
the label cannot be removed easily, carefully take along the 
entire pesticide container. 

3. Never try to give anything by mouth to an unconscious 
patient. 

4. If a pesticide has been splashed into your mouth or swal- 
lowed, immediately rinse your mouth with plenty of water. It is 
sometimes dangerous to cause vomiting after swallowing certain 
pesticides, it is therefore, very important to have first read and 
understood the label directions for this situation. If vomiting is 
recommended, induce it by giving a tablespoon of salt dissolved 
in one-half glass of warm water. If the person is a child, induce 
vomiting by stimulating throat with blunt end of a spoonhandle— 
keeping head in an inverted position. 

5. Where excessive amounts of the pesticide, especially in 
concentrate form, have come into contact with the skin, im- 
mediately remove all clothing and bathe with generous amounts 
of soap and water, rinsing thoroughly. 

6. If the eyes have been contaminated with spray, especially 
with insecticide concentrate, flush them immediately with copious 
amounts of water, preferably with running or flowing water, and 
immediately consult a physician. 

7. Lie down and keep warm. 

This warning statement was prepared with the assistance of 
staff members of the Office of Research and Monitoring, Envi- 
ronmental Protection Agency, Wenatchee, Washington and the 
Occupational Health Section, State Board of Health, Portland, 
Oregon. 

Bees are necessary—don't kill them 
Bees are essential for fruit set. Protect these pollinating 

insects in orchards. The following suggestions are made to give 
maximum protection to bees: 

1. Avoid using insecticides immediately before or during 
the bloom period. 

2. Do not introduce bees into the orchard until there is 
10 percent bloom. 

3. If insecticides are to be used while hives are present in 
the orchard, notify the beekeeper at least-2 days in advance of 
any application. 

4. If for some reason insecticides are needed during the 
bloom period, make application during periods of no bee ac- 
tivity; and choose an insecticide that is the least hazardous to 
bees for your particular control situation. 

5. Have the beekeeper move bees from the orchard as soon 
as the peak of blooming period has passed. 

6. Competing bloom, such as mustard in the orchard cover, 
is usually more attractive to honeybees than fruit blossoms. In- 
secticide residues settling on these cover crops are frequently 
the cause of heavy bee loss. From the standpoint of bee pro- 
tection and increased pollination, it is desirable to mow com- 
peting bloom before the period of fruit pollination. 

DISEASES OF APPLES AND PEARS 
APPLE—ANTHRACNOSE (On fruit—Bull's Eye Rot) 
CAUSE: Gloeosporium malicorticis (perfect stage: Neotabraea 
malicorticis), a fungus. The disease is severe only in the apple 
growing areas west of the Cascades. The fungus causes cankers 
of twigs and branches and a fruit rot commonly known as "bull's- 
eye rot." Fall rains wash fungus spores from the limb cankers to 
maturing fruit and to young limbs and twigs. 
SYMPTOMS: Cankers are most abundant on the smaller 
branches but may occur on larger limbs or on trunks of young 
trees. Complete girdling often results when more than one can- 
ker is present on a limb. 

Infection takes place at the time of the fall rains. Small in- 
juries may facilitate this but are not necessary, the fungus being 
capable of penetrating uninjured bark, in most cases probably 
through the lenticels. The first apparent sign of an infection is 
the formation of a small, circular, reddish-brown spot on the 
bark, extending to the underlying tissues. The development of 
these incipient cankers is arrested during winter months, but 
actively starts again when the sap begins to rise in the spring, 
the canker extending most rapidly up and down the branch. By 
the time growth occurs in the tree, the cankers cease to extend 
and a well-marked crack is formed, delimiting the canker from 
the surrounding healthy tissue. The surface of the canker is now 
shrunken and shriveled. The dead tissue gradually disintegrates 
and falls out, although remains of it may cling to the wound for 
several years, forming "fiddle strings" across the longitudinal 
face of the canker. 

The canker is annual in its activity; however, the fungus con- 
tinues to live for 2 or 3 years in the dead tissue of the 
canker and produces large numbers of spores. During summer, 
numerous little pustules appear on the surface of the canker. 

The pustules appear first at the center of the area and later 
extend to its margin. The fungus spores mature in late summer 
and early fall and are scattered by rain and wind. Cankers 1 
year old or more will not enlarge, but are a fruitful source of 
fungus spores. 

The fruit rot, "bull's-eye rot," phase of the disease develops 
first as brown depressed circular spots in storage. As the spot 
extends, fungus fruiting bodies develop in the center of the 
spot, often in concentric rings, which gives the name "bull's- 
eye" to the rot. 

CONTROL: 
1. Prune out and burn affected twigs and branches. 
2. Apply a dormant bordeaux spray of 6-6-100. This spray 

may be combined with the oil emulsion (3.2% actual oil) recom- 
mended for insect control. Bordeaux is not compatible with lime 
sulfur or polysulfide. 

3. Prior to fall rains, apply bordeaux spray of 6-3-100 or 
captan 2 pounds or ziram at 1V2 pounds per 100 gallons of 
spray. The presence of bordeaux spray on yellow-colored 
varieties, when fall rains are early, may cause a reddish fruit 
spotting around the lenticels. Therefore, to avoid infection on 
yellow varieties, either pick early or spray or dust with ziram 
or captan prior to the fall rains. 

Bordeaux applied before fall rains may also aid in control of 
Pseudomonas blight. 

APPLE—BITTER PIT 
CAUSE: Nonparasitic. Bitter pit is a physiological disorder re- 
sulting from calcium deficiency in the fruit. Low levels of cal- 
cium in the fruit are due to competition with shoots for calcium, 
which may be aggravated by weather conditions. Hot, dry 
weather in July or August tends to increase the incidence of bit- 
ter pit. Irregular irrigation may also increase pit. Heavy dormant- 



season pruning, overthinning and excessive application of ni- 
trogen fertilizer promote bitter pit. Injury to trunks, such as winter 
freezes, interferes with calcium movement. Bitter pit occurs 
most severely in years of light crops. Northern Spy, Gravenstein, 
Grimes Go'den, and Baldwin are very susceptible to bitter pit. 
Golden Delicious is moderately susceptible. Delicious and Wine- 
sap are fairly resistant. 
SYMPTOMS: Circular or slightly irregular depressed spots ap- 
pear on the fruit surface, beneath which are brownish or streaked 
necrotic areas. Pits are more numerous on the blossom end of 
the fruit. These may appear on the tree or in storage after 
harvest. 

CONTROLS: 
1. Prune only lightly, by thinning out branches rather than by 

heading. 
2. Where it is practical to do so on overly-vigorous tree, 

head new shoot growth in summer. This may be done up until 
a month before harvest and will reduce competition with fruits 
for calcium supplies. 

3. Apply from three to five summer sprays of calcium chloride 
or calcium nitrate at not more than 5 pounds per 100 gallons. 
Add a surfactant to all sprays to reduce the possibility of burn- 
ing. Higher rates will burn foliage and sometimes fruit. Some- 
times calcium nitrate interferes with fruit color formation. Do not 
apply in hot weather. Spray must cover the fruits. 

4. Where possible, use over-tree sprinklers to cool trees in 
unusually hot weather. 

5. Avoid excess nitrogen. 
6. Use chemical thinning to avoid alternate-year bearing. 
7. Avoid girdling, freeze, or other damage to trunks. 
8. Do not use T.I.B.A. to increase blossom formation in trees 

where pit has been a problem. 
9. Maintain a constant soil moisture supply where it is practi- 

cal to do so. 

APPLE (PEAR)—EUROPEAN CANKER 
CAUSE: Nectria galligena, a fungus. The fungus is perennial. 
White fungus spores appear on the canker either the first spring 
or the next fall and winter. Round, red fungus bodies discharge 
another type of spore during the second winter and spring. 

Gravenstein, Red Delicious, and Mclntosh are very sus- 
ceptible. Golden Delicious, Rome Beauty, and Jonathan are 
less susceptible. 
SYMPTOMS: Infection occurs during the autumn rains at wounds 
—usually leaf scars—but often at a pruning cut or where a 
young twig or branch has been broken off. There are two types 
of cankers—"open" and "closed." 

Open cankers—a series of concentric calluses, one of which 
grows in the healthy tissue at the extreme margin of the canker 
each year. The next year, the new callus of the previous year is 
invaded and killed by the fungus. The outer ring of the canker is 
irregular and roughened by cracks in the bark. 

Closed cankers—more irregular than the open canker and is 
covered by dead bark. 

APPLE—POWDERY MILDEW 
CAUSE: Podosphaera leucotricha, a fungus. This organism over- 
winters in terminal buds, especially those of apples. New term- 
inal growth on apple trees is particularly susceptible. Other host 
plants  include  pear,  crab apple,  and quince. 

Very susceptible apple varieties: Jonathan, Rome Beauty, 
Newtown, and Gravenstein. The fruits of Jonathan and Rome 
may also become severely affected. Moderately susceptible— 
Winesap. Less susceptible—Golden Delicious, Red Delicious, 
and Delicious strains. 

SYMPTOMS: The disease occurs on foliage, twigs, blossoms, 
and fruit. On the leaves, small gray or white felt-like patches of 
fungus develop, frequently on the undersides. Young infected 
leaves are inclined to increase in length, but not in width, and 
to be curled and distorted. The fungus often covers entire term- 
inals with its masses of white mycelium and powdery spores. In- 

fected foliage is brittle and may be killed or cease to function 
normally thus devitalizing the tree. Diseased blossoms are 
brownish, shriveled and soon die. When apple fruits are infected 
a network of russet appears on the diseased area. Jonathan is 
the most susceptible variety. 
CONTROL: Start spray program at delayed dormant stage and 
follow with sprays at pre-pink, calyx, and cover spray stages of 
growth. 

APPLE SCAB 
CAUSE: Venturia inaegualis, a fungus. Apple scab lives over 
from year to year on dead apple leaves on the ground. During 
the spring, in the presence of moisture and over a fairly, wide 
range of temperatures, the old leaves produce winter spores 
(ascospores) which are discharged and moved by air currents 
onto the young developing foliage and fruit. Visible infections 
occur 8 to 15 days later and these in turn produce summer 
spores (conidia) in 15 to 18 days whenever weather conditions 
are conducive. The summer spores cause new infections when- 
ever rains occur. 
SYMPTOMS: All the outer parts of the unopened fruit buds are 
highly susceptible to infection when they become exposed after 
the cluster buds break. Bud or blossom infection often leads to 
shedding of blossoms or to severe infection of developing fruit. 
Prevention of infection of the flower stalks and sepals is one of 
the most important requirements for the successful control of 
scab. 

The first visible symptoms on the leaves in the spring are 
pale, chlorotic, water-soaked spots the size of a pinhead. 
These enlarge, becoming darker and smoky in appearance, 
later taking on an olive shade and ultimately a brownish-black 
color. Spots may be of any shape, but are frequently somewhat 
circular. Young infections often show a visibly radiating spread 
of the fungus tissue through the leaf and such areas later ap- 
pear as irregular brown colored infections. Diseased leaves can 
be curled and distorted and often drop early, thus defoliating 
and weakening the tree. Scab spots on the fruits are at first 
small raised brown or black circular areas with no skin break. 
Later the skin ruptures. The exposed tissue has a brown 
or black velvet-like appearance surrounded by a whitish ring 
or torn cuticle tissue. As the fruit develops, the scab spots 
enlarge and the central areas become brown and corky, but 
the dark marginal zones remain. The scabs may be scattered 
over the fruit surface and when numerous, they coalesce into 
larger,  irregular infections. Such fruit often cracks. 
CONTROL: The key to successful control of scab is the early 
and thorough application of fungicides to protect the new 
growth. The first susceptible tissues exposed in the opening 
cluster buds are the tips of the leaves and sepals. The most 
critical period for scab development, and the most difficult for 
control by sprays, is the time from the breaking of the cluster 
buds until the leaves are fully expanded. Apply sprays at pre- 
pink, calyx, and first cover. 

Spores germinate only in water, consequently, rainy periods 
favor development of the disease. Rainy periods also wash off 
fungicides and often prevent spraying. Temperatures during 
rainy periods are important. At 40° F. about 48 hours of wetting 
are required for the fungus spore to germinate and penetrate the 
tissue, but at 70° F. the necessary wetting period is reduced to 
about 9 hours. 

PEAR—PSEUDOMONAS BLIGHT 
CAUSE: Pseudomonas syringae, a bacterium. Frost during bloom 
(31° F. is sufficient) predisposes blossoms to infection. 

Observations by Dr. M. Westwood, Oregon State University, 
indicate the following varietal susceptibility or tolerance: 

Severe on wood—Old Home 
Severe blossom blight—Packham's Triumph, Bartlett, El- 

dorado, and Anjou. 
Less severe blossom blight—Comice and Bosc. 

SYMPTOMS: Infection may cause blossom blast, dieback of 
twigs and spurs, death of dormant buds, and cankers of the 
bark. At first the bark cankers are visible as light brown irregular 
patches on the limbs. Later the outer bark and some of the un- 



derlying tissues may wholly or partially slough away. The blos- 
som blast may closely resemble that of fire blight, but is distin- 
guishable because blast seldom extends more than 1 to 2 
inches into the spur and never involves a bacterial exudate. The 
blossom blast may also resemble that caused by the Botrytis 
fungus—distinguishing between the two usually requires a lab- 
oratory examination. 
CONTROL: Spray tests conducted in Hood River indicate that 
the following spray programs can be helpful. 

Apply fixed coppers plus oil at delayed dormant and tight 
cluster bud or pre-pink (stages 3 and 4) and streptomycin at 
popcorn (stage 7) if weather conducive to Pseudomonas infec- 
tion prevails. 

PEAR—RUST 
CAUSE: Gymnosporangium libocedri, a fungus. Other hosts for 
the fungus are apples, incense cedar, sorbus (Mt. Ash), cydonla, 
Crataegus (hawthorn), flowering quince, and amelanchier. 

Although the disease has been reported commonly from the 
Willamette Valley for more than 50 years, outbreaks of eco- 
nomic significance to orchardists occur only every few years. In 
1962 and 1963 several pear orchardists, especially in the south- 
ern end of the Willamette Valley, reported severe loss of fruit 
from this disease. 
SYMPTOMS: Rust pustules on both leaves and fruit. 
CONTROL: 

1. Remove the unwanted hosts. 
2. Spray with ferbam 1'/z pounds per 100 gallons of water 

at pink, calyx, and first cover. 

PEAR—SCAB 
CAUSE: Venturia pyrina, a fungus. This disease overwinters in 
infected fallen leaves and also in some areas on pear twigs. 
The disease does not cause apple scab nor can apple scab 
fungus cause pear scab. 
SYMPTOMS: In the spring, sooty spots having a soft velvet look 
appear on young fruits, stems, calyx, lobes, or flower petals. 
When infections occur on young fruits, these frequently drop or 
misshapen fruits result. Scab spots expand with growth until 
halted by dry weather or by sprays. Old fruit infections often 
crack open, and cracks are surrounded by russetted, corky 
tissue and then an olive colored ring of active fungus growth. 
Where fruit infections occur late in the season, about 2 weeks 
before harvest, pinpoint scab spots often show up after a 
month or more in storage. On the leaves, olive black spots ex- 
pand with the leaf growth, but often cause the leaf to twist 
abnormally. 

CONTROL: 
1. A rigidly timed spray program must be followed. One of 

the most important spray applications is the delayed dormant, 
applied before the bud scales drop. 

2. Although Benlate is registered for use on pear to control 
scab, it is not recommended for use in orchards. Use of Benlate 
in orchards may increase the possibility that tolerant (resistant) 
strains of storage-rot fungi will develop and increase fruit loss in 
packing houses. 

MITES OF APPLES AND PEARS 

Several species of mites, including the yellow-carpini mite, 
two-spotted spider mite, and European red mite, occur in and 
may cause damage to apple orchards in the Willamette Valley. 
These three mites, the pear leaf blister mite, and the pear rust 
mite also occur on pears. Additionally, two predator mites, 
Typhlodromus arboreus and Zetzellia ma//, help to regulate 
populations of these pest mites. It is necessary to be able to 
recognize these different mites, know their life histories, the 
damage they cause, and their natural and chemical controls 
in order to devise a management program for them. 

Because all species of mites have several generations during 
the growing season, there is a high risk of developing pesticide- 
resistant strains where miticides are used on a regular basis. 
Because the excessive use of miticides can result in poor con- 

trol, higher costs, and rapid resurgence of mite populations, 
only recommended miticides, at suggested rates, should be 
applied for their control. Changing from a chlorinated hydrocar- 
bon miticide such as Kelthane to one of the organo-tin com- 
pounds such as Plictran or Vendex or to an organophosphate 
miticide such as ethion in alternate seasons, will reduce the 
odds of developing resistant strains and probably will give 
better control of existing mite populations. 

Whereas it is possible in apples to determine if miticide ap- 
plications are necessary by using leaf samples and mite counts 
during the growing season, such is not usually the case in pears. 
This is because damage to pear foliage is caused by very low 
numbers of mites. Also, both the pear leaf blister mite and pear 
rust mite feed on and cause direct damage to the fruit. Finally, 
materials used for pear psylla control are toxic to predator mites. 

In the Willamette Valley, the importance of the different mite 
species can be rated as follows. 

Yellow carpini mite—extremely important 
European red mite—very important 
Two-spotted spider mite—moderately important 
Apple rust mite—important 

CARPINI MITE (Yellow Mite) and TWO-SPOTTED SPIDER 
MITE 

These mites oven/vinter as adults on the ground and under 
bark scales of trees. The carpini mite is yellow in coloration. The 
two-spotted spider mite varies from cream colored to green col- 
ored and has two dark spots on its back. In late March and April 
these mites move into the trees and settle on the leaves in the 
centers and tops of the trees, and this is where the heaviest pop- 
ulations occur. Hot, dry weathrr favors rapid reproduction, and 
consequently largest numbers of these mites are found during 
July and August. 

Orchards with grass cover crops and sprinkler irrigation mini- 
mize mite problems. However, if orchards are in a clean cultiva- 
tion program, broadleaf weed control, minimum disking to re- 
duce dust, and proper irrigation help to reduce mite problems. 

EUROPEAN RED MITE 
These mites overwinter on trees as eggs laid in cracks, 

crevices, and under bark. Eggs hatch in April and the mites pass 
through several generations during the spring and summer. 
Large populations cause serious damage to the foliage and this 
may result in transpiration burn and poorly colored fruit. In- 
festations on pear may cause serious defoliation. 

Delayed dormant and pre-pink sprays are important in con- 
trolling this mite. Also, one or more summer sprays may be 
needed to reduce populations of these mites in orchards. 

APPLE RUST MITE 
This extremely small eriophyid mite overwinters in crevices 

on twigs and under buds. It feeds on the undersides of leaves as 
the buds begin to open in the springtime. Large populations 
cause the leaves to dry up and roll upward at the edges. Rust 
mites in apples usually do not cause that much damage unless 
excessive numbers are present. In May less than 50 mites per 
leaf or in June less than 250 mites per leaf are not considered 
damaging numbers. If rust mite populations develop rapidly dur- 
ing the early season it may be necessary to use a miticide to 
reduce them to non-damaging levels. It is important to note that 
unlike the two-spotted spider mite and European red mite, rust 
mite populations decline during prolonged hot weather. Rust 
mites are important early season food for the predator mites 
mentioned earlier. Populations of predator mites develop on the 
rust mite and increase to large numbers that then feed on the 
spider mite complex later on in the season. (The miticides Car- 
zol, Kelthane and full cover sprays of Sevin and high rates of 
Guthion reduce the predator mites and may actually aggravate 
mite problems.) 

PEAR AND APPLE  LEAF BLISTER  MITES 
These extremely small eriophyid mites may cause serious 

damage to orchards. Damage first appears on the foliage as 
reddened blisters, which later turn brown or black. Feeding by 
these mites before and during blossom period can cause de- 



pressed, russeted spots on the fruit. Where these mites are a 
problem, the post harvest period is the best time to control them. 
If this spray is not used, the delayed dormant stage is the next 
best time to spray. Post bloom sprays may help to control in- 
festations of these pests but may be too late to prevent injury 
to the fruit and foliage. 

PEAR RUST MITE 
These very small eriophyid mites bronze foliage and russet 

fruit. The post harvest period is the best time to control this mite. 
Where it is a problem, delayed-dormant and pre-pink sprays are 
also needed. If mites are found on the pears during the sum- 
mer, apply a spray for them. 

INSECTS OF APPLES AND PEARS 
SAN JOSE SCALE 
Instructions for spraying 

Maximum efforts to control this pest are warranted because 
of the general build up of scale in many orchards in the Wil- 
lamette Valley area. Two summer sprays (June, August) may be 
required to protect the fruit if scale is a problem. 

Complete spray coverage is important for both San Jose 
scale and oyster shell scale. Because the scales lodge under- 
neath the rough bark, they are hard to reach with low-volume 
air-blast sprays. To be effective the spray material must run 
down behind the bark scales. This requires at least 200 gallons 
of dormant or summer spray mixture per acre, applied in the 
usual manner of spraying from two sides only. 

Scales are unusually difficult to control on large trees with 
rough bark, especially if the scale has become encrusted. Under 
these conditions a higher volume of spray material is required. 
This may be applied by hand-gun, making sure that all limbs 
with rough bark are thoroughly drenched. Alternatively, the trees 
may be sprayed with an air-blast sprayer from four sides with a 
total of 400 gallons of spray mixture per acre. When spraying 
trees from four sides, use the same speed of travel and the 
same nozzle arrangements as for spraying from two sides but 
put half the amount of spray chemical in the tank. The same 
amount of chemical Is applied per acre with twice the amount 
of water. 

For satisfactory control with air-blast machines, spray at low 
speed when there is no wind. Prune the trees as low as possible 
and leave no long pruning stubs, as they interfere with spray 
distribution. 

For dilute air-blast sprayers full dilute sprays for San Jose 
scale should be applied during the dormant or delayed dormant 
period using 8 to 10 gallons supreme or superior type oil in 400 
to 600 gallons water per acre. Thorough coverage is essential 
for effective scale control. 

Life cycle and reproductive potential 
San Jose scale is a sucking insect that attacks the above- 

ground woody portions and fruit of deciduous trees. There are 
approximately three generations per year. The first generation 
commences between April and May, the second between June 
and July, and the third between September and October. The 
females do not lay eggs, but give rise to active young, called 
crawlers. The insect predominantly overwinters as immature 
black caps, although a few will overwinter as mature females. 

Damage caused by the feeding of San Jose scale is mani- 
fested by bark cracking, gum exudation, twig and branch die- 
back, leaf reduction, general debilitation of the tree, and crop 
reduction. Young trees can be killed within 3 years, while the 
structure, vigor, and productivity of mature trees can be affected 
permanently. When fruits become infested they are usually 
classed as culls. 

During long warm falls, weather conditions strongly favor 
continua1 reproduction of scale until quite late into December. 
Thus, rather than having two full generations and a partial third, 
three generations and possibly a partial fourth are possible. The 
reproductive potential of these minute insects is staggering. 
Each female is capable of producing in the neighborhood of 
400 individuals. In fact, it has been stated that the progeny 
from a single female could  reach 30,000,000 in 1   year.  It is 

also important to know that reproduction is most rapid during 
hot, arid periods. 

CODLING MOTH 
In the Willamette Valley the codling moth is usually the key 

pest in apple orchards. It has not been much of a problem in 
many of the pear blocks. Good control of this pest with insec- 
ticide sprays involves proper timing and adequate coverage. 
Notices indicating first emergence of the codling moth, sug- 
gested materials, and spray timing are sent out from the Ex- 
tension offices. It is usually necessary to apply the first cover 
spray from 2 to 3 weeks after full bloom. If codling moth is a 
problem and if codling moth traps are not being used to detect 
infestations, this spray should not be delayed. A second spray 
usually should follow in 21/2 to 3 weeks. A third spray may be 
necessary again 2Vz to 3 weeks after the second spray where 
heavy infestations are present. Do not wait longer than 3 weeks 
between sprays, as this may result in worms entering the fruit. 

Do not spray orchards with Sevin, parathion, diazinon or 
Imidan if a cover crop is in bloom. Mow or beat down the 
cover crop prior to spray application to prevent bee kills. Penn- 
cap-M is not recommended for use in the first cover spray 
because of its high toxicity to pollinating insects. Where low 
rates of codling moth sprays are being used in an integrated 
control program, the early season spray time interval might 
be reduced to 2 weeks. Orchards in an integrated program 
should be monitored with moth pheromone traps that are in- 
spected twice a week. 

Where codling moth traps are being used to detect popula- 
tions, place traps along the borders of the orchard at 500 
foot intervals, with one or more placed in the center of the 
orchard. A 5- to 20-acre orchard should require five traps, one 
on each side and one in the center. Place traps in the tree 
centers two or three rows in from the border row. Check these 
traps regularly (at least twice a week) to determine when flights 
occur. If three or more moths are caught in any one trap per 
week and a cover spray has been on longer than 2 weeks, a 
spray should be applied. It may be necessary only to treat the 
side where the moths were caught. If all traps catch two or 
more moths per week, the whole block should be sprayed. If 
no moths are being caught in any of the traps, no sprays need 
be applied for codling moth control. Continue to check the 
traps, however, periodically change the pheromone release 
capsule, and check the fruit for evidence of worm entries. 

APHIDS 
The rosy apple aphid 

The rosy apple aphid is rosy to purplish in color. It over- 
winters on apple trees as an egg. Several generations of these 
aphids are produced in the spring. The rosy apple aphid leaves 
the trees in the early summer, however, to oversummer on 
alternate hosts. When large numbers of aphids are present they 
can cause leaves to curl, deposit a large amount of honeydew, 
and deform fruit. Delayed dormant sprays or pre-pink sprays 
control this aphid. 

Green apple aphid 
This aphid is green and also overwinters as an egg. The 

green apple aphid is not as important as the rosy apple aphid 
and the woolly apple aphid. Large numbers, however, produce 
excessive deposits of honeydew. As the season develops, these 
winged aphids fly through the orchard and deposit young on 
sucker and terminal growth. In the summer they do not leave 
the apple tree as do the rosy apple aphids. Delay sprays as 
long as possible to encourage the built-up of natural enemies. 
If these aphids are a problem in your orchard, select a codling 
moth insecticide for which aphids are also recommended. 

Woolly apple aphid 

These aphids overwinter as nymphs and adults, both on the 
roots and tops of the apple trees. Cover sprays for codling 
moth control will control light infestations. A wasp parasite. 
Aphelinus ma//, and certain predators can control these aphids. 
If the aphids become a problem, however, select a codling moth 
insecticide that also will control aphids. 



Leafrollers 
A number of leafrollers infest apples and pears. Among these, 

the filbert leafroller, obliquebanded leafroller, and the eye- 
spotted bud moths are quite important. Bud swell and pre-pink 
periods are the best time to control leafrollers. Injury to develop- 
ing fruit and foliage can occur if this spray is omitted and these 
have been a problem In your orchard before. 

Pear slug 
This insect feeds on the upper surface of pear and cherry 

foliage, skeletonizing the leaves. The larvae are slimy and 
slug-like and usually less than Vi-inch long. There are 2 gen- 
erations of this pest per year. Larvae of the first generation 
occur in June. Larvae of the second generation occur in 
August. This Is not considered a pest and is not generally 
found in orchards that receive foliar sprays. 

Pear psylla 
The pear psylla is the most injurious pest of pears. It de- 

vitalizes the tree and also produces a honeydew on which sooty 
mold grows. This causes a black, russet-like injury to the fruit. 
It also is important as a factor in the spread of pear decline. 

Psylla has not been the problem in the Valley that it has 
been in the larger pear growing districts of Oregon, such as the 
Rogue Valley and Hood River areas. Where psylla is a problem, 
a seasonal program beginning with a dormant oil application, 
followed by a delayed dormant or pre-pink spray, is necessary. 
Apply additional sprays throughout the season and after harvest 
if needed. Dormant sprays of supreme or superior type oil ap- 
plied in late January and February prevent the overwintering 
adult psyllas from laying eggs. A delayed dormant spray with 
an insecticide then can be used to control the adults after many 
have migrated back into the pear orchard and before egg laying 
has occurred. Best control of pear psylla is achieved by ground 
application. 

IK 76e TViiUmette l/cUtey 
This program may be used as a guide to pest control work in 

apple and pear orchards in the Willamette Valley. The spray 
schedule listed for each crop is a maximum schedule for the 
crop, but only some of the sprays may be required, depending 
on the pest problems in each orchard. Consult your county Ex- 
tension agent, Experiment Station investigators, or fieldmen for 
advice on pest control programs. For areas other than the Wil- 
lamette Valley, consult your county Extension agent. Experi- 
ment Station worker, or fieldman. In the Medford and the Mid- 
Columbia fruit growing districts, local spray schedules are 
produced annually. The Milton-Freewater area uses a Wash- 
ington State University area schedule. 

Guide for Rate of Application with Air Carrier Sprayers 
Dosages in the spray schedules refer to the amount of in- 

secticides or fungicides to be mixed with 100 gallons of water, 
and as would be applied by the bulk method using hand spray 
guns. If air carrier sprayers are used, approximately the same 
amount of active ingredients is required per acre. The following 
chart gives the suggested amount of each spray material re- 
quired per acre when applied to mature trees. It is suggested 
that these amounts be applied with 400 gallons of water per 
acre at a speed not In excess of 2 miles per hour. Experience 
with various types of equipment may enable growers to make 
economical and efficient modification. 

Spray material 
Amount 
per acre 

amitraz, BAAM or Mitac 
Bayleton 50 WP 
Benlate 50 WP 
bordeaux 6-6-100 copper sulfate 

lime 
captan 50 WP 
Cyprex 65 WP 
Cyprex 4% dust 
diazinon 50 WP 
Dikar 80 WP 
dimethoate 25 WP* 
Ethion-oil premix 
ferbam 76 WP 
Guthion 50 WP 
Imidan 50 WP 
Karathane 25 WP 
Kelthane 35 WP 
lime sulfur (alone-dormant) 
lime sulfur \   combined in 
dormant oil 80% [       dormant 

3-4 qt. 
M  lb. 

m-2ib. 
24 lb. 
24 1b. 

8 1b. 
2-4 lb. 

40-50 lb. 
4 1b. 
8 1b. 

4-6 lb. 
6-8 gal. 

61b. 
1-2 lb. 
4-6 lb. 
2-4 lb. 
4-6 lb. 

32-40 gal. 
12 gal. 
10 gal. 

Spray material 
Amount 
per acre 

\ 

lime sulfur 
oil; superior, or supreme 

type spray oil 
lime sulfur (pre-pink) 
lime sulfur (pink, calyx) 
Lorsban 4 EC 
malathion 25 WP 
methoxychlor 50 WP 
Morestan 25 WP 
oil 80% (alone-dormant) 
oil; superior, or supreme type 

spray oil (dormant) 
Omite 30 WP 
parathion 25 WP 
Penncap-M 
Plictran 50 WP 
polysulfide    J combined in 
dormant oil  \    dormant 
polysulfide (pre-pink) 
polysulfide (pink, calyx) 
Pydrin 2.4 EC 
Supracide 2 E 
Systox 2 EC 
Trithion-oil premix 
Vendex 50 WP, Fl 
wettable sulfur (scab, mildew) 
ziram 76 WP 
Zolone 3 EC (codling moth) 
Zolone 3 EC (pear psylla) 
Zolone 25 WP (apple only) 

combined 
in 

dormant 

3 lb 

12 gal. 

6-8 gal. 
12 gal. 
10 gal. 
2-4 pt. 

8-12 lb. 
8-10 lb. 
2-4 lb. 
16 gal. 

6-10 gal. 
6-71/2 lb. 

4-6 lb. 
4-8 pt. 

21b. 
16 1b. 

10 gal. 
16 gal. 

6-8 lbs. 
1-2pt. 
3-6 qt. 
1-2 qt. 

6-8 gaL 
, 1% qts. 
24-30 lb. 

6 lb. 
2-3 qt. 
3-4 qt. 
6-9 lb. 

* Cygon or De-Fend 

Residue Tolerances 
In preparing these spray programs, full consideration has 

been given to residue tolerances established by the Federal 
Food and Drug Administration. The suggested minimum number 
of days between last application of a pesticide and harvest is 
based on the best information available. All tolerances are 
subject to change and unusual local conditions or spray prac- 
tices may affect the persistence of residues. Regulations exempt 

petroleum oils, sulfur, lime sulfur, polysulfides, and bordeaux 
from requiring a tolerance since they are not classed as 
poisonous or deleterious substances. 



MINIMUM NUMBER OF DAYS BETWEEN LAST APPLICATION AND HARVEST AND SPRAY RESIDUE 
TOLERANCES ON POME FRUITS 

Pesticide 

Minimum number of days 
between last application 

and harvest 

amitraz, BAAM or Mitac 
Bayleton 50 WP 
Benlate 
captan 
Cyprex 

diazinon 
Dikar 
dimethoate* 
Ethion 

ferbam 
Guthion (azinphosmethyl) 
Imidan 
Karathane 
Kelthane (dicofol) 
Lorsban 
malathion 
methoxychlor 
Morestan 
Omite** 

parathion 
Penncap-M 
Plictran 
Pydrin 
Supracide 
Systox (demeton) 
Thiodan (endosulfan) 

Trithion (carbophenothion) 
Vendex 
ziram 
Zolone 

7 days. Use no more than twice per season. 
Registered for control of powdery mildew on non-bearing apple trees only. 
no time limitation 
no time limitation 
7, do not use treated apples in the manufacture of pomace for use in livestock feeds. Do not 
graze cover crops in treated orchards. 
14 
21 (apples only) 
28, do not apply during bloom 
40, 4 applications. 30 days if not more than 3 applications made during the fruiting period. 
Read label, injury can occur on certain apple varieties. 
7 
15 
7 
21 
7 
use only during dormant or delayed dormant stage 
apples 3, pears 1 
7 
apply pre-bloom or post-harvest only. 
apples - 7. Not more than 3 applications per year 
pears - post-harvest use only 
14 
14, do not use in first cover spray 
14, do not apply more than 12 lbs. on apples or 7.5 lbs. on pears per acre per year 
Pears only. Use only before bloom. Use no more than twice per season. 
Use only during the dormant or delayed dormant period for San Jose scale control. 
21, do not apply more than 3 times per season at the low label rates. 
apples 21 to 30; pears 7 to 30. Interval varies with rate and number of applications. See label 
for details. 
30 
14 
no time limitation 
14 

Cygon or De-Fend 
Not recommended for pears under Oregon conditions 

MR—No residue allowed on these crops 
NA—Not applicable 

SPRAY SCHEDULE FOR APPLES IN THE WILLAMETTE VALLEY 

Minimum 
days from 

last applica- 
tions and 

Pest                           Material*                      Amt./acre gal. harvest Remarks 

1. Dormant Spray (Stage 1)    (As winter buds swell just before opening) 

Anthcacnose                1. bordeaux 6-6-100 (See footnote 2) 

2. Delayed Dormant Spray (Stages 2 and 3) 

Mites, aphids 1. Morestan 25 WP 2-4 lb. 1/2-1 lb. 
scale, powdery 2. lime sulfur + 12-18gal. 3-41/2 gal 
mildew supreme or 

superior type oil 
6-8 gal. 11/2-2 gal 

3. supreme or 
superior type oil 

8-10 gal. 2-21/2 gal 

4. polysulfide + 12-16 lb. 3-4 lb. 
supreme or 6-8 gal. 11/2-2 gal 
superior type oil 

5. Ethion oil, premix 6-8 gal. 114-2 gal 
6. Trithion oil, premix 4-8 gal. 1-2 gal. 

Not for mildew 
Not for mildew 

* Use only one material except where a combination is indicated. 



APPLE SPRAY SCHEDULE (Continued) 

Minimum 
days from 

last applica- 
Amt./lOO tions and 

Pest Material* Amt./acre gal. harvest Remarks 

Leafroller, mites. 1. supreme or 4-6 gal. 1-2 gal. Delayed dormant stage is 
scale, aphids superior type oil 

+ 
the best time to control 
San Jose scale. The ad- 

diazinon SOW 4 lb. 1  Ib. dition of oil increases the 
or effectiveness of these 3 

Lorsban 4 E 2-4 pt. 1/2-1    pt. insecticides. 
or 

Supracide 2 E 4 qt. 1  qt. 

3. Pre-pink or Green Bud Spray (Stages 4 and 5)    (Little leaves separating just enough to expose blossom bud cluster.) 

Scab and powdery 1. Gyp rex + 2-3 lb. y4-3/4 ib. (See footnotes 16 and 17) 
mildew karathane 2-3 lb. 1/4-3/4   IP. 

2. Dikar 8 lb. 2 Ib. 21 (See footnote 16) 
3. lime sulfur 12 gal. 3 gal. 
4. polysulflde 16 gal. 4 Ib. (See footnote 14) 

Scab only 1. Gyprex 65 WP 2-4 lb. 3/4 Ib. 7 
2. Gyprex 4% dust 40-50 lb. (See footnote 4) 
3. lime sulfur 12 gal. 3 gal. 
4. polysulfide 16 gal. 4 Ib. 
5. Dikar a ib. 2 1b. 21 (See footnotes 16 and 17) 

Mildew and mites 1. Dikar 8 lb. 2 Ib. 21 (See footnote 16) 
2. Karathane + a 

non-oil spreader 
2-3 Ib. %-% Ib. (See footnotes 9 and 16) 

Aphids 1. Systox 2 EG 2qt. 1 Pt. 21 
2. dimethoate 25 WP 4-8 Ib. 1-2 Ib. 28 
3. Thiodan 50 W 4-5 Ib. 1-1'A  Ib. 30 

Aphids, leafrollers 1. diazinon 50 W 4 Ib. 1 Ib. 14 
2. parathion 25 W 4 Ib. 1  Ib. 14 

Pink or Pre-blossom Spray (Stages 6 and 7) (Just before blossoms open) 

Scab and mildew 1. Dikar 8 Ib. 2 Ib. 21 (See footnotes 16 and 17) 
2. Gyprex + 

Karathane 
2-3 Ib. 
2-3 Ib. 

74-3/4   Ib. 
V*-% Ib. 

3. lime sulfur 10 gal. 2V2 gal. 
4. lime sulfur + 

weltable sulfur 
4 gal. 
16 Ib. 

1 gal. 
4 Ib. 

5. polysulfide + wet- 
table sulfur 

6-8 Ib. 
16 Ib. 

11/2-2 Ib. 
4 Ib. 

Scab only 1. Dikar 8 Ib. 2 Ib. 21 (See footnote 16) 
2. Gyprex 65 WP 2-3 Ib. 7 (See footnote 16) 
3. Gyprex 4% dust 40-50 Ib. (See footnote 4) 
4. lime sulfur 10 gal. 2Vz gal. 
5. lime sulfur + 

wettable sulfur 
4 gal. 
16 Ib. 

1 gal. 
4 Ib. 

6. polysulfide + 
wettable sulfur 

6-8 Ib. 
16 Ib. 

iy2-2 Ib. 
4 Ib. 

Mildew and mites 1. Dikar 8 Ib. 2 Ib. 21 (See footnote 1) 
2. Karathane + a 

non-oil spreader 
2-3 Ib. 'A-3/4   Ib. (See footnotes 9 and 15) 

Mites, aphids. 1. Karathane WP + 3 Ib. 3/4 Ib. 21 (See footnote 17) 
scab, and mildew Gyprex 65 WP + 3 Ib. 3/4    lb. 7 

Thiodan 50 W 4 Ib. 1 Ib. 30 

Aphids 1. Thiodan 50 W 4 Ib. 1 Ib. 30 

Calyx Spray (When V* petals have fallen. Apply before calyx closes on central fruit cluster.) 

Scab and mildew 1. Dikar 8 Ib. 2 Ib. 21 (See footnotes 16 and 17) 
2. Gyprex + 

Karathane 
2-3 Ib. 
2-3 Ib. 

V4-3/4  Ib. 
74-3/4   lb. 

(See footnote 16) 

3. lime sulfur 10 gal. 21/2 gal. 
4. lime sutfur + 

wettable sulfur 
4 gal. 
16 Ib. 

1 gal. 
4 Ib. 

(See footnote 5) 

* Use only one material except where a combination is indicated. 
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APPLE SPRAY SCHEDULE (Continued) 

Minimum 
days from 

last applica- 
Amt./lOO tions and 

Pest Material* Amt./acre gal. harvest Remarks 

Scab only 1. Dikar 8 lb. 2 lb. (See footnote 16) 
2. captan 8 lb. 2 lb. NA (See footnotes 6 and 7) 
3. Cyprex 65 WP 2-3 lb. 7 (See footnote 16) 
4. Cyprex 4% dust 40-50 lb. 
5. ferbam 6 lb. Vh lb. 7 
6. ziram 6 lb. 1% lb. NA 

Mildew only 1. Dikar 8 lb. 2 lb. 21 (See footnotes 16 and 17) 
2. Karathane + a 2-3 lb. 1/4-3/4   lb. (See footnotes 9 and 16) 

non-oil spreader 

First Cover Spray (About 15 days after petal fall) 

Scab and mildew 1. Cyprex + 2-3 lb. y4-% ib. (See footnote 16) 
Karathane 2-3 lb. 1/4-3/4   lb. (See footnote 16) 

2. Dikar 8 lb. 2 Ib. 21 (See footnote 16) 
3. wettable sulfur 24 lb. 6 Ib. 

Scab only 1. Dikar 8 lb. 2 Ib. 21 (See footnote 16) 
2. captan 8 lb. 2 Ib. NA (See footnotes 6 and 7) 
3. Cyprex 65 WP 2-3 lb. y4-3/4 ib. 7 (See footnote 16) 
4. Cyprex 4% dust 40-50 lb. (See footnote 4) 
5. ferbam 6 lb. 11/2 lb. 7 
6. ziram 6 lb. 11/2 lb. NA 

Mildew only 1. Dikar 8 lb. 2 Ib. 21 (See footnotes 16 and 17) 
2. Karathane + a 2-3 lb. 1/4-3/4    lb. (See footnotes 9 and 16) 

non-oil spreader 
Aphids 1. dimethoate 4-8 lb. 1-2 Ib. 28 

2. Thiodan 50 W 4 lb. 1 Ib. 30 
3. Zolone 25 WP 6 lb. 1-11/2 lb. 14 

Codling moth and 1. diazinon 50 WP 4-6 lb. 1-1H lb. 14 
aphids 2. Zolone 25 WP 6 lb. 1%  lb. 14 (See footnote 15) 
Codling moth 1, Imidan 50 WP 4-6 lb. 1-1% lb. 7 

2. Guthion 50 WP 11/2-2 lb. S/8-1/2    lb. 

Scale crawlers 1. diazinon 50 WP 4 lb. 1 lb. 14 
Mites 1. Kelthane35WP 4-6 lb. I-I1^ Ib. 7 

2. Omite 30 WP 71/2  lb. 1-1 Vz Ib. 7 
3. Plictran 50 WP 11/2-2 lb. 4-6 oz. 14 
4. Vendex 50 WP 3 lb. % lb. 14 (See footnote 18) 

Second Cover Spray (15 or more days after first cover spray) (See footnote 9) 

Scab and mildew 1. Dikar 8 lb. 2 Ib. 21 (See footnote 14) 
2. Cyprex + 2-3 lb. 'A-% lb. (See footnote 16) 

Karathane 2-3 lb. 1/4-3/4   lb. 
3. wettable sulfur 24 lb. 6 lb. 

Scab only 1. Dikar 8 lb. 2 Ib. 21 (See footnote 16) 
2. captan Bib. 2 Ib. NA (See footnotes 6 and 7) 
3. ferbam 6 lb. 1% Ib. 7 
4. ziram 6 lb. 1% Ib. NA 

Mildew only 1. Dikar 8 lb. 2 Ib. 21 (See footnotes 16 and 17) 
2. Karathane + a 2-3 lb. 1/4-3/4    lb. (See footnotes 9 and 16) 

non-oil spreader 
Aphids 1. dimethoate 4-8 lb. 1-2 lb. 28 

2. Thiodan 50 W 4 lb. 1 Ib. 30 
3. Zolone 25 WP 6 lb. 1-11/2 Ib. 14 

Codling moth and 1. diazinon 50 WP 4-6 lb. 1-11/2  Ib. 14 
aphids 2. Zolone 25 WP 6 lb. 1-1%  Ib. 14 (See footnote 15) 
Codling moth 1. Imidan 50 WP 4-6 lb. 1-1% Ib. 7 

2. Guthion 50 WP 11/2-2 lb. i/4-y2 ib. 

Scale crawlers 1. diazinon 50 WP 4 lb. 1 lb. 14 
Mites 1. Kelthane 35 WP 4-6 lb. 1-11/2  Ib. 7 

2. Omite 30 WP Vh lb. 1-11/2 lb. 7 
3. Plictran 50 WP Vh-Z lb. 4-6 oz. 14 
4. Vendex 50 WP 3 lb. % lb. 14 (See footnote 18) 

* Use only one material except where a combination is indicated. 
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APPLE SPRAY SCHEDULE (Continued) 

Pest Material* Amt./acre 
Amt./100 

gal. 

Minimum 
days from 

last applica- 
tions and 

harvest Remarks 

Third Cover Spray 

Aphids 1. 
2. 
3. 

dimethoate 
Thiodan 50 W 
Zolone 25 WP 

4-8 lb. 
4 lb. 
6 lb. 

1-2 lb. 
1 lb. 
1-1 y2 lb. 

28 
30 
14 

Codling moth and 
aphids 
Codling moth 

1. 
2. 
1. 
2. 

diazinon 50 WP 
Zolone 25 WP 
Imidan 50 WP 
Guthion 50 WP 

4-6 lb. 
6 lb. 
4-6 lb. 
m-2 lb. 

I-I1/! lb. 
1-1% lb. 
1-1 y2 ib. 
%-» lb. 

14 
14 
7 

(See footnote 15) 

Scale crawlers 1. diazinon 50 WP 4 lb. 1 lb. 14 
Mites 1. 

2. 
3. 
4. 

Kelthane 35 WP 
Omite 30 WP 
Plictran 50 WP 
Vendex 50 WP 

4-6 lb. 
71/2 lb. 
iy2-2 lb. 
3 lb. 

i-i y2 ib. 
i-i y2 ib. 
4-6 oz. 
% Ib. 

7 
7 

14 
14 (See footnote 18) 

Fourth Cover Spray (See footnote 8) 

Anthracnose and 
Apple rots 

Aphids 

1. 
2. 
3. 
1. 
2. 
3. 

bordeaux 6-3-100 
ziram 
captan 
dimethoate 
Thiodan 50 W 
Zolone 25 WP 

6 lb. 
8 lb. 
4-8 lb. 
4 lb. 
6 lb. 

IVi Ib. 
2 Ib. 
1-2 Ib. 
1 Ib. 
1-1 y2 Ib. 

NA 
NA 
28 
30 
14 

(See footnote 13) 

Codling moth and 
aphids 
Codling moth 

1. 
2. 
1. 
2. 

diazinon 50 WP 
Zolone 25 WP 
Imidan 50 WP 
Guthion 50 WP 

4-6 lb. 
6 lb. 
4-6 lb. 
11/2-2 lb. 

1-114 Ib. 
1-1% Ib. 
i-iy2 ib. 
'A-yj ib. 

14 
14 
7 

(See footnote 15) 

Scale crawlers 1. diazinon 50 WP 4 lb. 1 lb. 14 
Mites 1. 

2. 
3. 
4. 

Kelthane 35 WP 
Omite 30 WP 
Plictran 50 WP 
Vendex 50 WP 

4-6 lb. 
Vh lb. 
iy2-2 lb. 
3 lb. 

i-iy2 ib. 
1-1 yj m. 
4-6 oz. 
% Ib. 

7 
7 

14 
14 (See footnote 18) 

Use only one material except where a combination is indicated. 

Footnotes: 
1. The proportions of lime sulfur recommended for sprays in 

this circular are based on the use of the standard concentrated 
liquid lime sulfur, testing 32° Baume hydrometer test. 

2. Use oil emulsion, 3.2% actual oil, plus bordeaux €-6-100. 
This spray will control all other pests listed except blister mite. 
Bordeaux is not compatible with lime sulfur or polysulfide. 

3. Cyprex is not compatible with lime or chlorobenzilate and 
should not be combined with oils or oil emulsions. 

4. Spraying is preferred; however, if orchard conditions do 
not allow the use of a sprayer, the application of Cyprex 4% 
dust will provide adequate scab control. 

5. Lime sulfur may injure Delicious and Delicious strains 
during hot weather. During such weather conditions, use the 
combination Cyprex-Karathane spray. 

6. Captan may cause minor leaf spotting to Delicious under 
certain conditions. 

7. Captan Is not compatible with malathion. 
8. Consult county Extension agent or Experiment Station 

worker for timing. In most counties, spray notices are sent out 
by Extension agents or appear in local papers. 

9. Dikar and Karathane are not compatible with malathion, 
parathion, or diazinon. 

10. Omite is not recommended for use on pears under Ore- 
gon conditions. 

11. Do not use summer oils if Morestan is included in the 
cover spray program. Do not use spreader stickers with More- 
stan. Morestan may cause foliar injury under certain adverse 
weather conditions, particularly those that prevent rapid drying 
of spray deposits. 

12. If sulfur sprays fail to check red spider mites, use Omite 
or Kelthane. Kelthane may be added' to Imidan sprays. Kelthane 
and Tedion are compatible with wetting sulfur. 

13. In season of early fall rains, the presence of bordeaux 
spray on light-colored varieties may cause reddish spotting 
around the lenticels. Such fruit should be picked early or 
sprayed with ziram to avoid fruit infection. 

14. Although Benlate is registered for use for control of scab 
and powdery mildew, it is not recommended in orchards. The 
use of Benlate in orchards will increase the possibility that 
tolerant (resistant) strains of fungi will develop and increase 
losses in orchards and packing houses. 

15. Zolone may cause russeting to light colored varieties. 
16. Graduated time and material program for control of scab, 

mildew, or scab and mildew using Cyprex and/or Karathane 
or Dikar. 

17 Bayleton 50 WP is registered for powdery mildew control 
on non-bearing apple trees only. Use 2 oz. per 100 gallons of 
water. 

18. Vendex is also available in a flowable formulation. 
Cyprex 65% wettable powder and Karathane 25% wettable 

powder are compatible. 
Begin scab sprays with 3A Ib. Cyprex and mildew sprays with 

% Ib. Karathane per 100 gallons of water. Add a non-oil 
spreader-sticker to Karathane sprays. First spray of Dikar which 
provides control of both scab and mildew should be at the rate 
of 2 lbs. per 100 gallons of water. Then follow the rates in the 
chart below. 

Time of subsequent applications and amount of materials for 
scab and mildew control are as follows: 
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Amount of Fungicides per 100 gals. of water 

Days from last 
application 

Scab only — 
Cyprex (65% WP) 

Mildew only — 
Karathane (25% WP) 

Scab and mildew 
Cyprex plus Karathane 

Scab and/or mildew 
Dikar 

0-7 days 
7-14 days 

over 14 days 

1/4  lb. 
M lb. 
% lb. 

1/4  lb. 
Vz  lb. 
% lb. 

M lb.       'A lb. 
Va   lb.         1/2   lb. 
% lb.        % lb. 

.1  lb. 
11/2 lb. 
2 lb. 

Graph Showing the Number of Hours Leaves Must Remain 
Wet for a Primary Scab Infection to Occur 

Temperature—Average of High and Low During Wet Period 

SPRAY SCHEDULE FOR PEARS IN THE WILLAMETTE VALLEY 

Pest Material*                      Amt./acre 
Amt./lOO 

gal. 

Minimum 
days from 

last applica- 
tions and 
harvest Remarks 

Dormant (Stage 1) Based on 70-400 GPA 

Pear psylla, adults 1. supreme or                 4-6 gal. 
superior type oil 

2. supreme or                 4-6 gal. 
superior type oil 

+ 
Pydrin 2.4 EC               8-16 oz. 

1-11/2  gal. 

1-1% gal. 

2-4 oz. 

Apply prior to egg depo- 
sition.   Sprays   must   be 
applied   before  egg   de- 
position occurs for maxi- 
mum   benefit   (early   to 
mid-February). Do not use 
Pydrin   more  than  twice 
per season. 

Delayed  Dormant (Stages 2 and  3)    (Apply when  buds are swelling but befo e bud scales drop to minimize injury.) 

Scab and powdery 1 Morestan 2-4 lb. Vi-1 lb. 
mildew, mites 2. lime sulfur + 12 gal. 3 gal. 

supreme or 6 gal. 1% gal. 
superior type oil 

Pear psylla, adults, 1. supreme or 6-8 gal. 11/2-2 gal 
mites, scales, superior type oil + 
aphlds, blister Thiodan 3 EC 2Mr3% qt. 20-28 oz. 
mites 
Scale mites, 1. supreme or 6-8 gal. 1Vi-2 gal 
aphids, blister superior type oil + 
mites diazinon 50 WP 21 lb. 1 lb. 

2. Ethion oil, premix 6-8 gal. 1Vi-2 gal 
3. Trithion oil, premix 4-8 gal. 1-2 gal. 

Pear psylla 1. supreme or 
superior type oil + 

8 gal. 2 gal. 

Pyrenone 12 oz. 3 oz. 
2. supreme or 

superior type oil + 
4 gal. 1 gal. 

Pydrin 2.4 EC 8-16 oz. 2-4 oz. 

(See footnote 7) 

7-30 

14 

The application should 
be completed before pink 
bud stage to avoid heavy 
psylla egg laying and 
phytotoxicity to fruit if 
Morestan will be used in 
the prepink or pink stage, 
Do not use Pydrin more 
than twice per season. 

Use only one material except where a combination is indicated. 
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PEAR SPRAY SCHEDULE (Continued) 

Pest Material* Amt./acre 
Ant./100 

gal. 

Minimum 
days from 

last applica- 
tions and 
harvest Remarks 

Scab, mites, 
aphids, scale 

1. supreme or 
superior type oil + 
polysulfide 

6-8 gal. 

12-16 lb. 

m-2 gal. 

3-4 lb. 

Pseudomonas 1. fixed copper 
(50-53%) + 
supreme or 
superior type oil 

16 lb. 

4-6 gal. 

4 lb. Copper is not compatible 
with other spray materials. 
Do not attempt to mix it 
with  other fungicides or 
insecticides. 

San Jose scale 
(if a problem) 

1. supreme or 
superior type oil 

+ 
diazinon 50 W 

or 
Lorsban 4 E 

or 
Supracide 2 E 

4 lb. 

2-4 pt. 

4 pt. 

1  lb. 

14-1  pt. 

1   qt. 

Delayed dormant stage is 
the best time to control 
San Jose scale. The ad- 
dition of oil increases the 
effectiveness  of these 3 
insecticides. 

Pink or Pre-blossom Spray (Stages 5 and 6) (Just before blossoms open.) 

Scab only on 
Anjou, Comice, 
Seckel, and 
Bartlett 

1. 
2. 
3. 
4. 

ferbam 
ziram 
Cyprex 65 WP 
Cyprex 4% dust 

6 lb. 
6 lb. 
2-3 lb. 
40-50 lb. 

1% lb. 
Vh lb. 
% lb. 

7 
NA 

7 

(See footnote 8) 

(See footnotes 2 and 8) 
(See footnote 3) 

Scab and mildew 
on Bartlett only 

1 

2. 
3. 

4. 

Cyprex + 
Karathane 
lime sulfur 
lime sulfur + 
wettable sulfur 
polysulfide + 
wettable sulfur 

2-3 lb. 
2-3 lb. 
10 gal. 
4 gal. 
16 lb. 
6-8 lb. 
16 lb. 

1/4-3/4   lb. 
74-% lb. 
21/2 gal. 
1 gal. 
4 lb. 
Vh-1 lb. 
4 lb. 

(See footnote 10) 
(See footnote 8) 

Mildew only on all 
varieties 

1. Karathane + a 
non-oil spreader 

2-3 lb. % lb. (See footnotes 5, 8 and 
10) 

Pear psylla 1. Pydrin 2.4 EC 8-16 oz. 2-4 oz. prebloom Do not use Pydrin more 
than twice per season. 

Scab and mildew, 
aphids, mites, 
blister mites, stink 
bugs, Leafrollers, 
Green fruitworm, 
stink bugs 

1. Karathane + 
Cyprex 65 WP + 
Thlodan 50 WP 

2-3 lb. 
2-3 lb. 
4 lb. 

y4-3/4 ib. 
74-3/4  lb. 
1 lb. 

Pseudomonas 1. Fixed copper 
(50-53%) + 
supreme or 
superior type oil. 

16 lb. 

4-6 gal. 

4 Ib. Copper is not compatible 
with other spray materials. 
Do not attempt to mix it 
with  other fungicides or 
insecticides. 

Calyx Spray (When three-quarters of the pears have fallen. Before pear calyx or central fruit cluster closes.) 

Scab only on 
Anjou, Comice, 
Seckel, or 
Bartlett 

1. 
2. 
3 

4. 
5 

ferbam 
ziram 
Cyprex + 
Karathane 
Cyprex 65 WP 
Cyprex 4% dust 

6 lb. 
6 lb. 
2-3 lb, 
2-3 lb. 
2-3 lb. 
40-50 lb. 

IVa lb. 
1% Ib. 
y4-3/4 ib. 
y4-3/4 ib. 

7 
NA 

7 

(See footnote 8) 

(See footnotes 5 and 10) 

(See footnote 10) 
(See footnote 3) 

Scab and mildew 
on Bartlett only 

1 

2. 

3. 
4. 

Cyprex + 
Karathane 
lime sulfur + 
wettable sulfur 
lime sulfur 
wettable sulfur 

2-3 lb. 
2-3 lb. 
4 gal. 
16 lb. 
10 gal. 
24 lb. 

y4-3/4 ib. 
1/4-3/4    lb. 
i gal. 
4 lb. 
2y2 gal. 
6 lbs. 

(See footnote 8) 
(See footnotes 5 and 10) 

Mildew only on all 
varieties 

1. Karathane + a 
non-oil spreader 

2-3 lb. y4-3/4 ib. (See footnotes 5, 8, and 
10) 

* Use only one material except where a combination is indicated. 
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PEAR SPRAY SCHEDULE (Continued) 

Minimum 
days from 

last applica- 
Amt./lOO tions and 

Pest Material* Amt./acre gal. harvest Remarks 

First Cover Spray (About 15 days after petals fall) (See footnote 4) 

Scab only on 1. ferbam 6 lb. Vh lb. 7 
Anjou, Comice, 2. ziram 6 lb. 11/2 lb. NA 
Seckel, or Bartlett 3. Cyprex65WP 2-3 lb. y4-% lb. 7 (See footnote 10) 

4. Cyprex 4% dust 40-50 lb. (See footnote 3) 

Scab and mildew, 1. Cyprex + 2-3 lb. %-% lb. (See footnotes 6, 8, 10) 
European red and Karathane 2-3 lb. y.-3/. ib. 
spider mites 2. wettable sulfur 

(Bartlett only) 
24 1b. 6 Ib. 

Mildew only, 1. Karathane + a 2-3 lb. y4-3/4 ib. (See  footnotes  5,   6,   8, 
European red and non-oil spreader and 10) 
spider mites 

Pear psylla only 1. BAAM or Mitac 3-4 qt. 3A-1  qt. 7 Do not enter orchard less 
(if a problem) than 24 hours after spray- 

ing. Do not use BAAM 
or Mitac more than twice 
per season. 

Codling moth. Pear 1. Guthion 50 WP 2-3 lb. 1/2-3/4   lb. 7 
psylla 2. Imidan 4-6 lb. 1-1 y2 m. 7 

3. diazinon 4 lb. 1 lb. 14 (See footnote 6) 

Pear psylla, stink 1. Thiodan 50 W 4-5 lb. 1-1%  Ib. 21/7 
bugs, aphids 

Codling moth. 1. diazinon 50 WP 4 lb. 1  Ib. 14 (See footnote 6) 
scale, aphids 

Second Cover Spray (15 or more days after first cover spray) (See footnotes 4,6 and 9) 

Scab only on 1. ferbam 6 lb. 1% Ib. 7 (See footnote 8) 
Anjou, Comice, 2. ziram 6 lb. 1V4 Ib. NA 
Seckel or Bartlett 3. Cyprex 65 WP 2-3 lb. yi-3/4 ib. 7 (See footnote 10) 

4. Cyprex 4% dust 40-50 lb. (See footnote 3) 

Scab and mildew 1. Cyprex + 2-3 lb. y.-^ ib. (See footnotes 5, 6, 8 and 
Karathane 2-3 lb. y4-y4 ib. 10) 

2. wettable sulfur 24 lb. 6 lb. 
(Bartlett only) 

Pear psylla only 1. BAAM or Mitac 3-4 qt. 3/4-1  qt. 7 BAAM — Do not enter 
treated orchards for 24 
hours. Do not use BAAM 
or Mitac more than twice 
per season. 

Codling moth. 1. Guthion 50 WP 2-3 lb. y2-3/4 Ib. 7 
Pear psylla 2. Imidan 4-6 lb. 1-11/2 lb. 7 

3. diazinon 4 lb. 1 Ib. 14 (See footnotes 6 and 8) 

Pear psylla, stink 1, Thiodan 50 W 4-5 lb. 1-1% Ib. 21/7 
bugs 
Codling moth, 1. diazinon 50 WP 4 lb. 1 Ib. 14 (See footnotes 5, 6 and 
scale, aphids 8) 
Spider mites 1. Kelthane35WP 4-6 lb. 1-1% Ib. 7 (See footnote 9) 

2. Plictran 50 WP 1-2 lb. %-% Ib. 14 
3. Carzo! 92 SP Vh-2 lb. 3/8-y2 ib. 7 
4. Vendex 50 WP 11/2-3 lb. 4-8 oz. 14 (See footnote 11) 

IMPORTANT: In some areas diazinon no longer gives adequate control of pear psylla. Under such circumstances use Guthion for 
pear psylla and codl ng moth control. 

Third Cover Spray (Usually about last of ^ uly or first week in August) (See footnotes 4 and 5) 

Codling moth. 1. Guthion 50 WP 2-3 lb. y2-3/4 ib. 7 
Pear psylla 2. Imidan 4-6 lb. 1-1% lb. 7 

3. diazinon 4 lb. 1 Ib. 14 (See footnote 6) 
Codling moth. 1. diazinon 50 WP 4 lb. 1 Ib. 14 (See footnote 6) 
scale, aphids 

Spider mites 1. KelthaneSSWP 4-6 lb. 1-1% Ib. 7 (See footnote 9) 
2. Plictran 50 WP 1-2 lb. y.-1/. lb. 14 
3. Carzol 92 SP iy2-2 lb. 3/8-y2 ib. 7 
4. Vendex 50 WP I'/a-a lb. 4-8 oz. 14 (See footnote 11) 

' Use only one material except where a combination is indicated. 
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PEAR SPRAY SCHEDULE (Continued) 

Pest Material* Amt./acre 
Amt./100 

gal. 

Minimum 
days from 

last applica- 
tions and 

harvest Remarks 

IMPORTANT: In some areas diazinon no longer gives adequate control of pear psylla. Under such circumstances use Guthion foi 
pear psylla and codling moth control. 

Post Harvest (In fall after all fruit harvested.) 

Pear leaf blister 1. Sevin 50 WP 6 lb. 
mites, pear rust 2. Thiodan 50 WP 5 lb. 
mite 3. supreme or 4 gal. 

superior type oil + 
lime sulfur 16-20 gal. 

4. Kelthane 6 lb. 

Vh lb. 
1% lb. 
1 gal. 

4-5 gal 
Vh lb. 

NA 
NA 
NA 

NA 
NA 

NA—Not applicable. 
* Use only one material except where a combination is indicated. 

Footnotes: 
1. The proportions of lime sulfur recommended for sprays in 

this schedule are based on the use of the standard concentrated 
liquid lime sulfur, testing 32° by Baume hydrometer test. 

2. Oyprex is not compatible with lime and should not be 
combined with oils or oil emulsions. 

3. Spraying is preferred; however, if orchard conditions do 
not allow the use of a sprayer, the application of Cyprex 4% 
dust will provide adequate scab control. 

4. Consult county Extension agent or Experiment Station 
worker for liming. In most counties spray notices are sent out 
by Extension Agents or appear in local papers. 

5. Diazinon is compatible with ferbam, ziram, and wettable 
sulfur. Do not combine Karathane or Dikar with diazinon. 

6. Do not mix Karathane and an organic phosphate after 
pink bud stage or bloom. 

7. Do not use summer oils if Morestan is inc'uded in the 
cover spray program. Do not use spreader stickers with Mores- 
tan.  Morestan  may cause foliar injury under certain adverse 

weather conditions, particularly those that prevent rapid drying 
of spray deposits. 

8. Although Benlate is registered for use for control of scab 
and powdery mildew, it is not recommended for use in orchards. 

The use of Benlate in orchards will increase the possibility 
that tolerant (resistant) strains of fungi will develop and increase 
losses in orchards and packing houses. 

9. Surface injury has occurred on pears when sprays of oil 
and Plictran were applied as a tank mix or separately within 28 
days of one another. 

10. Graduated time and material program for control of scab, 
mildew, or scab and mildew using Benlate, or Cyprex and/or 
Karathane. 

11. Vendex is also available in a flowable formulation. 
Cyprex 65% wettable powder and Karathane 25% wettable 

powder are compatible. 
Begin scab sprays with % lb. Cyprex and mildew sprays with 

% lb. Karathane per 100 gallons of water. Add a non-oil 
spreader-sticker to Karathane sprays. 
Timing of subsequent applications and amount of materials 
for scab and mildew control are as follows: 

Amount of Fungicides per 100 Gallons of Water 

Days from last 
application 

Scab only — 
Cyprex (65 WP) 

Mildew only — 
Karathane (25 WP) 

Scab and mildew 
Cyprex plus Karathane 

0-7 days 
7-14 days 

over 14 days 

1/4  lb. 
tt lb. 
% lb. 

V* lb. 
1/2 lb. 
% lb. 

V* lb. 
1/2 lb. 
% lb. 

V* lb. 
V2 lb. 
% lb. 

PLANT GROWTH REGULATORS 
Robert Stebbins 

Extension Horticulturist 

CHEMICAL THINNING SPRAYS FOR APPLES 

Chemical thinning is especially useful in control of biennial 
blossoming. Results with chemical thinning are highy variable 
depending on weather, the amount of bloom, and pollination. 
Sevin thins very little during cool weather. Dinitro sprays are 
effective in cool weather but over-thinning may result if rain 
occurs soon after spraying. Delicious and'Gravenstein are much 
easier to thin than Golden Delicious. 

Apply chemical thinners as dilute sprays only. 

Elgetol 
Delicious and Gravenstein- 

water. 
-% pt. Elgetol per 100 gallons of 

Golden Delicious   IVa pt. Elgetol per 100 gallons of water. 
Spur Golden  2 pt. Elgetol per 100 gallons of water. 

1. Apply Elgetol sprays when the trees are 80 to 100% in 
bloom. 

2. Begin spraying with Elgetol when three blossoms per spur 
cluster are open on the north side. For greater safety, spray a 
given block over a three or four day period. 

3. Do not spray trees which have a light bloom. 
4. Do not spray Delicious or Gravenstein that are more than 

two tree spaces from pollinizers. 
5. Do not add a wetting agent to Elgetol sprays. 
6. Do not apply more than one complete Elgetol spray. 
7. If possible, avoid spraying the lower Vb of the tree. 
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NAA (naphthaleneacetic acid) 
Delicious   10 ppm 
Golden Delicious   15-20 ppm 

1. Apply NAA as a thinning spray 25 to 30 days after bloom. 
2. Do not use a wetting agent when NAA is applied at the 

above rates. 
3. To determine the parts per million spray concentration 

(ppm) in 100 gallons of spray, remember that— 
1 fl. oz. of 50 gram material = 1 ppm. 
V* fl. oz. of 200 gram material = 1 ppm. 

4. NAA may also be used as a follow-up spray if an Elgetol 
spray did not provide adequate thinning. 

5. Do not mix NAA with wettable powders or any other spray 
materials. 

Sevin (50% wettable powder) 
Rome Beauty—Va lb. 

1. Apply Sevin as a thinning spray 25 to 30 days after bloom. 
2. Sevin, under cool Willamette Valley conditions may fail to 

thin varieties other than Rome Beauty. 
3. If an Elgetol spray did not adequately thin the trees, 

follow-up spray of Sevin may be applied. 
4. Do not use Sevin in the first cover spray as it may increase 

thinning. 
5. Sevin Is injurious to bees; mow cover crops that are in 

bloom before applying Sevin. Make sure petals are off the late 
tree bloom. 

6. Sevin may increase numbers of misshapen fruits which 
must be hand thinned and may russett Goldens. 

BLOSSOM  INDUCTION 

Alar sprays for non-bearing apple trees 
A single spray of Alar 85 at 4 to 8 lbs. per acre (depending 

on tree vigor), or 1 to 2 lbs. per 100 gallons applied 10 to 14 
days after petal fall will increase bloom the following season. 

1. Long term studies in the Willamette Valley have shown no 
advantage to the use of Alar on bearing apple trees. 

2. Do not apply if rain is predicted within a 12 hour period. 
3. Avoid contact with eyes and skin. Avoid breathing dust of 

spray mist. This product is toxic to fish. Keep out of lakes, 
streams, or ponds. 

Ethephon (Ethrel) sprays for non-bearing apple trees 
A single spray of ethephon at 1% pts. per 100 gallons for 

spur-type trees or 31/3 pts. per 100 gallons for non-spur type 
trees will increase blossoming the following years. 

1. Apply ethephon 1 to 2 weeks after peak bloom period (as 
determined by bearing trees in the area) on young trees first be- 
ginning to initiate a few flowers. 

2. On young bearing trees delay applications—3-4 weeks 
after full bloom period to avoid over-thinning and misshapen 
fruit. 

3. Treat when air temperatures are between 60° and 75° F. 
4. Application earlier than 4 weeks after bloom may com- 

pletely defruit trees. 

STOP-DROP SPRAYS FOR APPLES 

NAA (naphthaleneacetic acid or sodium salt of NAA) 
Use 10 ppm. NAA in water as a diluted ground application 

applied 7 to 14 days before harvest. 

1. Do not make more than two applications. 

2. Do not apply within two days of harvest. 

3. NAA becomes effective in 3 or 4 days after it is applied 
and prevents drop for 3 or 4 weeks. 

4. Separate sprays should be applied to early and late ma- 
turing varieties. 

2, 4, 5—trichlorophenoxy propionic acids (2, 4, 5 TP triethan- 
olamine salt) 

Use 10 ppm. 2, 4, 5 TP in water applied with ground equip- 
ment near to harvest but 4 to 8 days before apples start to drop. 

1. Make only one application. 

2. Spray becomes effective in 7 to 12 days after application 
and prevents drop from 5 to 7 weeks. Delicious and later ripen- 
ing varieties can be sprayed at the same time. 

LOOSEN  FRUIT ON TREES 

Ethephon (Ethrel) to loosen fruit on tree 
(2-chloroethyl) phosphonic acid (Ethrel) 21.3% active in- 

gredient. Spray Mixture: Early maturing varieties % pt. per 100 
gallons of water for dilute spraying or 2V2 pts. per acre in 50 
to 100 gallons of water. Midseason and late maturing varieties 
1% pts. per 100 gallons of water for dilute spraying or 5 pts. 
per acre in 50 to 100 gallons of water. 

Timing: 7 to 14 days prior to normal anticipated harvest. 
Observe treated fruit closely for abscission response since 
temperatures above 75° F. accelerate fruit loosening and pro- 
mote preharvest drop. 

Ethephon (Ethrel) to promote red coloring and ripening with- 
out loosening fruit 

(2-chloroethyl) phosphonic acid 21.3% active ingredient 
(Ethrel) (used in conjunction a chemical for prevention of pre- 
harvest drop). 

Spray Mixture: 1 pt per 100 gallons of water (3 pts. per acre) 
as a dilute application. 

Timing: 2-3 weeks before normal harvest period and about 2 
weeks before desired harvest date. Treat when air temperatures 
are between 60° and 90° F. 

Note: Thorough spray coverage is essential. Harvest fruit at 
proper maturity. Do not allow fruit to become overripe on trees. 

17 





VEGETATION  MANAGEMENT AND 
WEED CONTROL 

Vegetation management and weed control in orchards is 
essential if a productive orchard is to be maintained throughout 
the life of the crop. Many perennial, biennial, and annual weeds 
such as false dandelion, filaree, bull thistle, prostrate knotweed, 
and others should be controlled before they become established 
in the orchard. In non-irrigated orchards, weedy plants often are 
controlled in strips beneath the tree row and the remaining 
vegetation between rows is mowed or cultivated during summer 
when soil moisture becomes limiting, (Read Oregon Extension 
Circular 795, Soil Management in Non-Irrigated Orchards, for 
more information.) In irrigated orchards, a permanent sod often 
is maintained between tree rows. Selective control of unwanted 
species within the sod, and mowing several times during the 
summer, help maintain the sod and limits competition with the 
trees. 

Herbicides can provide effective and economic weed con- 
trol when used as an integral part of a year-round weed man- 
agement program. Accurate application of selective herbicides 
or the use of special application equipment for less selective 

herbicides will inhibit or control weed growth with minimal 
chance for crop injury. Also, accurate weed identification is 
essential to select the most effective herbicides throughout the 
life of the orchard. Continual use of the same herbicide or herbi- 
cide type will result in resistant weed species or plant biotypes. 
Each year, identify and map the location of common weeds. 
Consult labels and other publications for information about con- 
trol of specific weeds. Your weed program can be improved or 
modified by rotating or selecting different types of herbicides 
and control methods. Spot treatment will eliminate weedy plants 
that become established as resistant weeds. Herbicide combina- 
tions, applied separately at the correct time of year, or as tank- 
mixes, will control a broader spectrum of weeds. 

Apply herbicides correctly. Proper application of herbicides 
will improve weed control and reduce the chance of crop or 
personal injury. Herbicides must be applied uniformly as 
described on the product label. Proper equipment, calibrated to 
deliver exactly the correct rate, and application at the proper 
time of year are essential. Obtain more consistent results by 
reading and understanding each herbicide label before applica- 
tion. Carefully note the precautions printed on the product label 
and the information listed in the following chart: 

SUGGESTED HERBICIDES FOR APPLES AND PEARS 

Herbicide 
name 

Amount per acre* 

Active 
ingredient 

Formulated 
product Time of application Remarks 

Site preparation 
glyphosate 
(Roundup) 

1-4 lb. 
ai./A. 

1-4 qt./A. Apply to actively growing annual 
weeds or perennials in correct 
stage of growth as listed on the 
label. Examples: quackgrass in 
three- to four-leaf stage; Canada 
thistle in bud stage; field bind- 
weed in mid-flower stage, etc. 

Repeat applications may be neces- 
sary. Do not apply more than 10.6 
quarts in 1 year. 

New plantings 
oryzalin 2-4 lb. 2-4 qt. Surflan 
(Surflan) ai./A. A.S./A or 

2% to 51/3 lbs. 
75 W/A 

dichlobenil 4-6 lb. 100-150 lb. 
(Casoron) ai./A. 4% granular/A 

Late fall to early spring to weed- 
free soil. Apply after soil is settled 
following tree planting. 

Not recommended for use on soil 
containing more than 3% organic 
matter. Apply only once per grow- 
ing season. Shallow cultivation may 
follow application. 

Apply 4 weeks after transplanting 
before weed emergence or after 
Canada thistle rosettes are de- 
veloped. 

Irrigate if temperatures exceed 
70° F. or if no rain occurs after 
application. Apply higher rates for 
perennial weeds. Do not graze live- 
stock in treated areas. 

Established plantings—winter applications that persist: Note—Rotate these herbicides to reduce resistant weeds from occurring in 
your orchard. 

diuron 1.6-3.2 lb. 2-4 lb. Single application  in fall  through 
ai./A. of 80% WP/A. spring before weed emergence and 

during winter rains. 
Split application at lowest dose of 
1.6 lb. ai./A. in both fall and 
spring. Reduce rate and alternate 
herbicides after good weed con- 
trol is achieved. 

Direct treatment in wide strips 
within tree row. Avoid contact with 
tree foliage. Do not use in or- 
chards less than 1 year or trees 
with full-dwarf roootstocks. Apply 
lower rates on soils of lighter tex- 
ture and do not use on sandy 
soils. 

1.6-4 lb. 2.0-5.0 lb. Single application  in  fall  through 
ai./A. of 80% WP spring   before   weed   emergence. 

OR Split application at lowest dose of 
1.8-4.4 lb. of 1.6   lb.   ai./A.   in   both   fall   and 
90% dispersible spring. Reduce rate and alternate 
granules/A. herbicides after good weed  con- 

trol is achieved. 

Direct treatment in wide strips 
within tree row. Avoid contact with 
tree foliage and do not use in 
orchards less than 1 year old. 
Apply lower rates on soils of lighter 
texture and do not use on very 
light sandy soils. 

19 



SUGGESTED HERBICIDES FOR APPLES AND PEARS (Continued) 

Amount per acre* 

Herbicide 
name 

Active 
ingredient 

Formulated 
product Time of application Remarks 

terbacil 
(Sinbar) 

(Apple onJy) 
1.6-3.2 lb. 2-4 lb. 
ai./A. of 80% WP/A. 
(Consult label for rate to apply de- 
pending on soil texture and organic 
matter). 

Fall after harvest through spring 
before weed emergence. Reduce 
rate to one-half and alternate her- 
bicides after good weed control is 
achieved. 

Direct treatment in wide strips 
within tree row. Avoil contact with 
tree foliage and do not use In 
orchards less than 3 years old. 
Do not apply on sand, loamy sand, 
or gravelly soils, nor on soils con- 
taining less than 1% organic 
matter. 

dichlobenil 
(Casoron) 

napropamide 
(Devrinol) 

diphenamid 
(Enide) 

oryzalin 
(Surflan) 

4-6 lb.               100-150 lb.                  After harvest in fall through spring 
ai./A.                4% granular/A.          rainy season  before weed emer- 

gence   or   after   Canada thistle 
rosettes  are  developed. 

Irrigate if temperatures exceed 
70° F. or if no rain occurs after 
application. Apply higher doses 
for perennial weeds. Do not graze 
livestock  in  treated  areas. 

4 lb. 
ai./A. 

8 lb. of Fall  through   early  spring   before 
50% WP/A. weeds emerge to soil free of excess 

debris    and    existing    vegetation. 
Labeled   also   as   tank-mix   with 
paraquat. 

Incorporate with rainfall or me- 
chanically in top 1 to 2 inches of 
soil to activate herbicide and re- 
duce photodecomposition (loss 
caused  by sunlight). 

(Apple only) 
4-6 lb. 4.4-6.6 lb. 
ai./A. of 90% WP/A. 

Anytime to soil around established 
trees except when fruit is on tree 
or within 90 day of harvest. 

Soil moisture or shallow incorpora- 
tion is required for herbicide ac- 
tivation. 

2-4 lbs. 2-4 qts. Surflan Late fall to early spring to weed- 
ai./A. A.S./A or 2%- free soil. Consult other labels for 

51/3 lbs. 75 W/A. precautions when tank-mixing with 
diuron or simazine. 

A single 0.5-inch rain or shallow 
cultivation is required for activa- 
tion. Avoid overlaps, misapplica- 
tions, or lack of adequate agitation 
to reduce chance of injury. 

Established plantings—summer applications to weed foliage 
dinoseb                    1.9 lb.                3 pt. phenol When weeds are small. Add 1 qt. 

ai./A.                         OR weed   oil/A.   in   sufficient  volume 
5.1 pt. amine water to wet feed foliage, 
formulation 

Avoid contact with trunks of young 
trees. Do not spray on fruit or 
foliage, nor graze livestock in 
treated areas. 

paraquat 0.5-3 lb. 
ai./A. 

1-2 qt./A. 
+ 

non-ionic 
spreader in 
sufficient water to 
wet weed foliage 

Anytime when weeds are succulent 
and new growth is 1 to 6 inches 
tall. 

Apply as a directed spray towards 
base of trees. Use a shield for 
young trees and avoid contact 
with foliage, fruit, and young tree 
trunks. Do not graze treated areas. 
Can be tank-mixed with napropa- 
mide and other herbicides unless 
specifically denied on the label. 

glyphosate 
(Roundup) 

Spray 
1-4 lb. 
ai./A 

1-4 qt./A. 

Selective wiper 
Selective wiper 
33%  solution 1 
gals, water. 

gal. product in 2 

Apply to actively growing annual 
weeds or perennials in correct 
stage of growth as listed on the 
label. Examples: quackgrass in 
three- to four-leaf stage; field bind- 
weed in mid-flower stage, etc. 

Apply to one or preferably two 
sides of weeds with selective wiper 
equipment when weed is in cor- 
rect stage of growth. 

Repeat treatment may be neces- 
sary. Apply as a directed spray 
towards base of trunk on trees 
with mature brown bark. Do not 
spray green bark or foliage, nor 
exceed 10.6 qt./A. in one year. 
Do not apply within 14 days of 
harvest. 

Avoid contact with desirable vege- 
tation. In severe infestations, re- 
duce equipment ground speed or 
apply in two directions to ensure 
contact  with  the  wiper. 

2,4-0 
(Dacamlne or 
Envy 2,4-D) 

1-2 lb. 
ae./A. 

2-4 ql. of 
2 lb. ae./gal. 
(Dacamlne) 

OR 
1.5 qt. of 4 lb. 
ae./gal. (Envy 
2,4-D) formu- 
lations/A. 

When weeds are young and ac- 
tively growing, usually pre-bud or 
early-bud stages of weed growth. 

Controls broadleaf weeds. Apply 
uniformly to weed foliage. Avoid 
contact with foliage, fruit, stems, 
and lower limbs of trees. Withhold 
irrigation for several days follow- 
ing application. Do not apply to 
bare soil nor apply when tempera- 
tures exceed 90° F. 
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SUGGESTED HERBICIDES FOR APPLES AND PEARS (Continued) 

Herbicide 
name 

Amount per acre* 

Active 
ingredient 

Formulated 
product Time of application Remarks 

dalapon 
(Dowpon M) 

AMS 
(Ammate X) 

3.7-7.4 lb. 
ai./A. 

57 lb. 
ai./A. 

5-10 lb. of 
74% soluble 
formulation/A. 

+ 
non-ionic wetting 
agent 

Spring application when grass 
weeds are 6 to 10 inches tall and 
growing rapidly. Repeat applica- 
tion 2 to 4 weeks apart may be 
necessary, especially for perennial 
grass control. 

Controls annual and perennial 
grasses. Use lower rate for trees 
less than 4 years old. Do not apply 
within 30 days of harvest nor treat 
bare soil. 

60 lb. of 95% 
formulation 

+ 
1 qt. surfactant 
in 100 gal. 
water/A. 

When poison oak is in full leaf. Apply as a coarse spray to reduce 
drift and to thoroughly wet weed 
foliage. For poison oak growing in 
trees, spray only if tree bark is 
mature and shows no green. Avoid 
excessive wetting of tree bark. Do 
not allow spray or drift to contact 
tree foliage or fruit as injury will 
result. 

* Herbicides listed in this chart are formulated as liquids, wettable powders (WP) or dispersible granules. Application rates 
are listed in both actual as active ingredient (ai) or acid equivalent (ae) and amount of formulation needed per acre. Apply in 
10 to 40 gallons water per acre unless stated otherwise. Read the entire label to be certain the correct formulation and rates are 
being used. 

SPROUT GROWTH INHIBITORS 

Chemical Application rate Time and location 

NAA 
(Tre-Hold) 

10 fluid oz./gal. water. 1-4 pt. white interior 
latex paint may be substituted for marking 
purposes. Be certain the paint used is not 
harmful to the tree variety. 

Sprouts on scaffold limbs—prune existing  sprouts and 
paint upper  Vb   to  V2   of limb surface during  dormant 
season. 
Basal trunk or root suckers—prune existing suckers and 
apply during dormant season or when new shoots are 
6 to 12 inches high. 
Large pruning cuts—paint a 1% dilute solution on bark 
in the immediate vicinity of the pruning cut during dormant 
season only. 
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STAGE APPLE 

Dormant 

Delayed 
Dormant 

Prepink 

Prepink 4 

Pink 

Pink 6 

Pink 

Full 
Bloom 

PEAR PEACH/tOT        CHERRY/PLUM 

V  \ 

! 

Early 
Popcorn 

Popcorn 

Full 
Bloom 

Courtesy Washington State University Extension Service 
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