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USEFUL WEIGHTS AND MEASURES

1 acre = 0.405 hectare 1 gallon = 0.1337 cubic feet 1 ounce (fluid) = 1.805 cubic inches
1 hectare = 2.47 acres 1 gallon = 3.785 I!ters 1 pound - 453.59 grams
1 acre = 43,560 square feet 1 gallon = 128 fluid ounces
1 4840 d 1 pound = 16 ounces
acre — square yards 1inch = 2.54 centimeters .
1 bushel (drv) = 1.244 cubic feet 1 quart (dry) = 67.20 cubic inches
ushel (dry) = 1. cu !C .ee 1 kilogram = 35.274 ounces 1 quart (liquid) = 57.75 cubic inches
1 bushel (dry) = 2,150 cubic inches )
. 1 kilogram = 2,205 pounds
1 bushel (dry) = 35.24 liters 1rod = 16.5 feet
1 bushel (dry) = 4 pecks 1 liter = 33.81 ounces (fluid) 1rod = 5.029 meters
1 bushel (dry) = 32 quarts 1 liter = 1.816 pints (dry) 1rod = 5.5 yards
1 cubic foot = 0.804 bushel 1 ::12: i 211 E)ZFz_inngJSi?:’r:i)hes 1 square foot = 144 square inches
1 cubic foot = 25.714 quarts (dry) . oA 1square yard = 9 square feet
. e 1 liter = 0.264 gallons
1 cubic foot = 29.922 quarts (liquid) 1 ton (short) = 907.185 kilograms
1 cubic foot = 1,728 cubic inches 1 meter = 39.37 inches 1 ton (short) = 2,000 pounds
1 cubic foot = 7.81 gallons 1 mile = 5,280 feet 1ton (long) = 2,240 pounds
1 cubic inch = 16.39 cubic centimeters | 1 mile = 1,760 yards 1 yard = 91.440 centimeters
1 cubicinch = 0.554 ounces (fluid) 1 mile/hour = 1.467 feet per second 1 yard - 3feet
1 cubic yard = 27 cublc feet 1 ounce
1 cubic yard = 46,656 cubic inches (avoirdupois) = 28.349 grams
1 cubicyard = 202 gallons 1 ounce (fluid) = 29.574 cubic
1 cubic yard = 764.5 liters centimeters
1 gallon = 3,785 cubic centimeters
1 gallon = 231 cubic inches

CONVERSION FACTORS FOR ENGLISH AND METRIC UNITS

To convert column 1 To convert column 2
into column 2, into column 1,
multiply by Column 1 Column 2 multiply by
1.609 mile, mi kilometer, km 0.621
0.914 yard, yd meter, m 1.094
2.540 inch, in centimeter. cm 0.394
2.590 mile2, mi2 kilometer2, km? 0.386
0.00405 acre, A kilometer2, km? 2471
0.405 acre, A hectare, ha (0.01 km?) 2.471
102.8 acre-inch meter3, m3 0.00973
0.2852 cubic foot, ft3 hectoliter, hl 3.532
0.352 bushel, bu hectoliter, hl 2.838
0.946 quart (liquid), gt liter, L 1.057
0.9072 ton (English), T ton (metric), T 1.102
0.00454 pound, Ib quintal, g 220.5
0.454 pound, Ib kilogram, kg 2.205
2.242 ton (English)/acre ton (metric)/hectare 0.446
1.121 Ib/acre kg/ha 0.892
1.121 hundredweight/acre quintal/hectare 0.892
0.0703 Ib/inch?, psi kg/cm? 14.22
0.06895 Ib/in2, psi bar 14.50
1.013 atmosphere, atm* bar 0.9869
1.033 atmosphere, atm* kg/cm? 0.9678
0.06805 Ib/in2, psi atmosphere, atm* 14.70
0.555 (F-32) Fahrenheit, F Celsius, C 1.80C + 32
10.764 foot-candle, ft-c lux 0.0929

*An “atmosphere” may be specified in metric or English units.






The Home Fruit Planting: Getting Started

ome fruit gardening offers many benefits —ex-
Hercise, enjoyment, a supply of delicious fruits,

enhancement of the home landscape, and a
truly educational experience. There is, however, more to
growing fruit than simply planting the crop and harvest-
ing the fruit. Backyard growers and hobbyists must
consider cultural requirements and solve pest problems
throughout the year.

Fruit Production for the Home Gardener was devel-
oped as a resource for people who wish to produce fruit
on a small scale—on one acre or less—and who do not
have a commercial pesticide applicators license. This
guide emphasizes the most recently developed produc-
tion methods that use alternative pest-control strategies,
such as integrated pest management (IPM), to reduce
pesticide use. Throughout the guide, the symbol ¢ will
be used to indicate a method for reducing chemical
inputs in fruit production. Some of these methods are as
simple as choosing the right variety to plant, removing
diseased fruit, or pruning the plants to allow better air
circulation. To use such strategies, however, the grower
must have a complete understanding of the fruit planting
as an entire system. Information in this publication will
help you prevent or minimize common cultural and pest
problems and will enable you to harvest succulent, fresh
fruit.

THE PLANTING SITE

Plenty of sunlight is a key to maximizing fruit produc-
tion. While some fruit plants can survive in partial
shade, most require direct sunlight to fuel the energy-
intensive fruit-production process. Choose a planting
area in your yard that will be in the sun most or all of
the day. @ Rapid drying of the plant canopy reduces
the need for fungicides and is important in preventing
disease. The more quickly the plants dry off after rain
or dew, the less chance they have of contracting disease.
Early morning sunshine is particularly important for
drying dew from the plants.

Choose an area that is large enough to permit
adequate plant spacing within and between rows. Less
crowded plants will dry more quickly.

Choose a location with good air and water drainage
and some protection from prevailing winds. Northern
exposures are less subject to late spring frosts and are
likely to have the most snow cover, which protects
plants from soil heaving caused by alternate freezing
and thawing of the soil surface.

Avoid planting within the root zone of black wal-
nut trees since these trees produce a natural herbicide
(juglone) that inhibits the growth of other plants. Do
not plant brambles or strawberries where any Solana-
ceous crop (tomatoes, peppers, eggplant, potatoes) has
been grown for the last five years. A soil fungus called
Verticillium can inhabit plant debris from Solanaceous
crops. If strawberries or brambles are infected, the entire
planting may be lost within one season.

Lack of space in full sunlight often discourages the
home gardener from planting fruit in the backyard. Fruit
plants can be planted in ways that do not require large
areas. The following list provides some suggestions for
planting in smaller spaces.

e Use dwarfing rootstocks for apple trees. These
reduce the apple tree size by as much as 60 percent
and are readily available from most nurseries. See
Chapter 4 for further details.

e Use the fruit plants as a property screen or divider.
Fruit trees, grapes, and brambles are ideal for this.

® Grow espaliered apple or pear trees or vining plants
such as grapes or thornless blackberries on a fence or
against a wall.

® Grow strawberries in pots or as a pyramid.

® Grow currants or gooseberries in partial shade.
(These are the only fruit crops that will tolerate some
shade.)

Good internal water drainage in the soil is a more im-
portant consideration than soil fertility. Avoid soils and
sites that are not well drained. If water stands for more
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than 24 hours after a spring rain, the soil is probably
not drained well enough for fruit production. Wet soils
result in oxygen-starved roots and a microenvironment
conducive to disease development.

POLLINATION REQUIREMENTS FOR
VARIOUS FRUITS: AN OVERVIEW

Before you order plants for your orchard or vineyard,
you should determine whether you will have to plant
more than one variety to provide for pollination. Gener-
ally, all fruit plants grown in Pennsylvania require pol-
lination to produce fruit.

Pollination is the transfer of pollen from the male
part (anther) of a flower to the female part (pistil) of
the same flower or another flower of the same sort. A
pollinizer is a plant that provides the pollen to the flow-
ers of a different plant variety. In most instances, bees
are the agents that transfer the pollen, thus referred to
as the pollinators. Little or no pollination occurs as the
result of wind movement. To be an effective pollinizer, a
variety must:

® have a bloom period that overlaps that of the variety
to be pollinated,

® have a diploid chromosome makeup,
® produce viable pollen, and

® be grown in close proximity to the variety to be pol-
linated.

Several environmental factors affect pollination.
Temperatures below 55 to 60°F reduce bee flight and
activity, as do windy conditions. Temperatures above 85
to 90°F dry the flower’s stigmatic surface and prevent
pollen grains from germinating. Because bees naturally
seek out the best nectar-producing flowers, other bloom-
ing flowers in the area can attract bees away from fruit
plants, which generally are poor nectar producers. In the
early spring, dandelions in bloom can attract bees away
from the flowers of fruit plants. Finally, applying insec-
ticides during bloom can harm bees or other pollinating
insects.

The best time to plan for pollination is when you
order your plants. Most nurseries have charts or tables
recommending varieties that will serve as pollinizers for
each other. You should also be aware of your neighbors
and what fruit plants they have. To be effective, a pol-
linizer does not have to be directly next to your plant.
Also remember that some ornamental plants, such as
crab apples, flowering pears, and plums, can be effective
pollen sources if their bloom overlaps that of the planted
fruit.

Pollination Situation

The pollination characteristics of several fruit crops are
listed below. Those fruits listed as self-fertile will set
fruit with their own pollen, and therefore require you to
plant only one variety or plant. In general, however, all
plants produce more fruit when two or more varieties
are planted close to each other. You should also consider
closely related ornamental plants as good pollinizers.
For example, crab apples can pollinate apples, and the
ornamental Bradford pear can pollinate pears. For fruits
that require cross-pollination, refer to the individual
chapters covering those fruits.

Apple: Cross-pollination is always needed to produce an
adequate fruit crop.

Apricot: All varieties are self-fertile, but cross-pollina-
tion is helpful.

Blackberry: Most are self-fertile, but a few require cross-
pollination.

Blueberry: Fruit set and crop size are improved by cross-
pollination.

Cherry, Sweet: Most older varieties are self-unfruitful.
Recently, however, a number of new self-fertile
varieties have been developed.

Cherry, Red Tart: The commercial varieties are self-fertile.
Currants: Self-fertile.
Gooseberry: Most varieties are self-fertile.

Grape: A variety of flower types (perfect, male only, and
female only) exist. To assure good crops, consult an
extension specialist to determine the proper variety
mix to assure fruit set.

Nectarine: Self-fertile.

Peach: All commercial varieties, except J. H. Hale, are
self-fertile.

Pear: Some varieties are partially self-fertile, but plant-
ing at least two varieties is best to ensure cross-pol-
lination.

Plum: A wide diversity occurs in the plums; about half of
the varieties are self-fertile and half are not. To be on
the safe side, provide pollinizers.

Quince: All varieties are self-fertile.
Raspberry, Black: Most are self-fertile.
Raspberry, Purple: Self-fertile.

Raspberry, Red: Most are self-fertile, but crop size is
improved by cross-pollination.
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Strawberry: Some known varieties produce imperfect
flowers, but most are self-fertile.

PLANT QUALITY

Purchase well-grown, heavily rooted, one-year-old
plants of all fruits except blueberries and brambles.
Two-year-old blueberry plants are recommended.
Nursery plants listed as “certified” (true to name) and
“virus tested” or “virus indexed” are recommended.
Brambles and stone fruit trees (peaches, nectarines,
plums, cherries) are especially prone to virus infection

in the nursery. Infected plants are not very vigorous and
may produce little fruit, so it is worth the additional cost

to buy virus-tested plants. Micropropagated (“tissue-
cultured”) brambles should be multiplied and grown
in a greenhouse in steam-sterilized soil. Any bramble
plant that has been grown outside in a nursery may be

infected with several diseases, all of which will result in
poor plant growth and yield.

SPRING FRUIT TREE PLANTING TIPS

The following suggestions will help you to successfully
plant fruit trees.

Time of planting: Dormant fruit trees can be planted
in the spring as soon as the ground can be worked
without fear of damaging the soil structure. In most
parts of Pennsylvania this can occur anytime from
March through mid-May. The later the trees are

planted, however, the slower they will begin to grow.

Handling the trees: As soon as the plants arrive,
open the package. Report any signs of damage or
poor handling to the nursery immediately.

Holding the trees until planted: Trees to be held for
several days should be heeled-in, or placed in cold

storage with the roots covered with moist soil, saw-
dust, or sand. Never permit the roots to become dry.

On the day before planting, place the trees in water
so that all of the roots are covered. Allow the trees to
absorb water for up to 4 hours.

The hole in which each tree is to be planted should

be wide enough to accommodate all of the tree’s root
system without excessive bending or bunching of the
roots. It should be deep enough so that the bud union
will be no more than 2 to 3 inches above the ground
after the soil settles. Grafted or budded trees should
always be planted so their union is above the soil line.

Clonal rootstock trees: Observe which side of the
root system has the most roots. Set the tree so that

the side of the root system with the most roots is
pointed into the direction from which the prevailing
winds come. This will afford added anchorage.

Planting the tree: Add 4 to 6 inches of soil to the
hole, while at the same time gently jiggling the tree
up and down. This will cut down on the possibility
of air pockets and help the soil to surround all of the
roots.

Fill the hole to within 3 to 4 inches of the ground
line. Tramp the soil firmly, then add the remaining
soil up to the ground line.

Apply 5 gallons of water to each tree after planting.
It is important to use at least 5 gallons to ensure
complete wetting of all soil and roots in the hole.

In the absence of a soil test, a reliable rule of thumb
is to use the equivalent of /2 pound of 10-10-10
fertilizer per tree except for pears, in which case V4
pound per tree will be adequate. Sprinkle the fertil-
izer in a 12-inch-wide band. Keep the fertilizer at
least 6 inches away from the tree trunk. Do not apply
any dry granular fertilizer near the tree until after

the ground has settled and no cracks in the soil are
evident.

After the water has moved into the soil, add a tree
guard. A 15-by-18-inch piece of 34-inch hardware
cloth (formed into a circle using the 18-inch dimen-
sion as the circumference) makes an excellent guard.
Bury the bottom of the guard 1 to 2 inches into the
soil or into finely crushed stone, which helps to
reduce weeds and rodent damage when it is spread
around the base of the tree.

When planting bare-root trees, remember that ap-
proximately one-quarter of the root system was
removed when the tree was dug. To compensate, re-
move about one-quarter of the top part of the plant to
reestablish a 1:1 shoot-to-root ratio. Trees that come
balled and burlapped do not need as much pruning;
remove only broken or low-hanging branches.

Watering the young tree in late June may be desir-
able depending on the rainfall up to that time.

If less than 4 to 5 inches of rain have fallen since the
trees were planted, apply 5 gallons around the base
of each tree. You might have to hoe a small ridge of
soil around each tree to prevent the water from run-
ning off.
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SOIL FERTILITY AND pH

The soil in which our plants grow is a complex material.
Its consistency and makeup have a marked influence
upon plants. Soil provides support for the plant and is
also the storehouse for plant nutrients, water, and oxy-
gen for root growth.

Not all soils have the same ability to produce plant
growth. The productive capacity of a soil must be con-
sidered in terms of both its fertility and physical condi-
tion. Even if the correct nutrients are present, they must
be released in a form readily available to the plant. Soil
fertility should then be considered as the soil’s nutri-
ent-supplying capacity, and not strictly as the amount
of any one nutrient. Therefore, maintaining soil fertility
involves adjusting the supply of available nutrients to
levels conducive to the desired growth.

To determine the fertility of your soil, collect
samples on which to have a soil test performed. Obtain
a soil test kit from your county extension office. There is
a small cost for the kit, which includes soil analysis and
fertilizer/lime recommendations for your particular soil.
When you submit the soil for analysis, be sure to specify
the crop that you intend to grow since nutritional and
pH requirements vary somewhat among fruit types.

You will receive a soil test report back from the labo-
ratory. The Penn State report shows phosphate, potassi-
um (also called potash), magnesium, and calcium levels,
as well as soil pH. Suggested fertilizer application rates
are provided along with the levels. The report has three
sections. First, the pH adjustment shows the amount of
calcitic limestone (0 to 3 percent Mg) needed to raise
the soil pH to the desired level for your particular crop.
Second, the magnesium and calcium section shows the
amount of Epsom salts (magnesium sulfate) and gypsum
(calcium sulfate) needed by the crop. Finally, the plant
nutrient needs section indicates the amount of other
fertilizer materials to be used. Before planting, fertilize
and lime the soil (or acidify it for blueberries) according
to the soil test results.

Fertilization and Fertilizers

Although the total amount of nutrients in the soil is im-
portant, the balance among them can be even more criti-
cal. Too much of a nutrient can be just as bad as too lit-
tle. Excess magnesium may lead to calcium deficiencies,
for example. Fertilization, or the addition of nutrients

to the soil and plant, is the main method of adjusting

the available nutrients. The degree of fertilization will
depend upon the type of growth desired. Fertilization

often is thought of in terms of greatest response, which
might not always be the optimum response. Generally,
in commercial crops, when the cost of fertilization is
equal to or greater than the value of increased growth,
there is little reason for continued fertilization.

When a fertilizer material contains nitrogen, phos-
phorus, and potassium, it is known as a complete
fertilizer. The fertilizer analysis is the percent by weight
of these three elements in the final preparation. For his-
torical reasons, the nitrogen is expressed as elemental,
phosphorus as P,O; and potassium as K,0. A fertilizer
analysis makes it easy to determine the exact amount of
each element in a given quantity of complete fertilizer.

Since the needs of various crops differ, the plant re-
quirements are expressed as a specific fertilizer ratio. If
a plant needs twice the amount of phosphorus as it does
nitrogen and potassium, using a material with a 5-10-5
analysis would be advisable since this fertilizer would
have the needed 1-2-1 ratio. According to the analysis, 5
percent of the material by weight is nitrogen, 10 percent
is phosphorus, and 5 percent is potassium. Therefore,
when you apply 1 pound of the material to the soil you
are applying 0.05 pounds of nitrogen, 0.10 pounds of
phosphorus (as P,O;), and 0.05 pounds of potassium (as
K,0).

Gardeners have the option of using two major groups
of fertilizers: natural organic and synthetic chemical.
Natural organics include dried blood, manure, fish
scraps, and cottonseed meal. These compounds are
derived from living organisms. The nutrients in most
organic fertilizers generally undergo gradual chemi-
cal transformations into plant-available forms after
they have been applied to the soil; thus nutrients from
them are more slowly available to the plant than from
chemical fertilizer sources. When applying most organic
fertilizers to the soil, timing must be adjusted to ac-
count for the slower release of nutrients. For example,
June-bearing strawberries have a high nutrient demand
in the fall as they produce flower buds for the crop the
following season. When using compost, it may need to
be applied in the late summer so it will have sufficient
time to decompose and release nutrients in time to meet
plant needs in the fall. Chemical fertilizers such as am-
monium sulfate or superphosphate are prepared from
inorganic minerals. The nutrients in most of the natural
organic fertilizers generally undergo gradual chemical
transformations into available forms after they have
been applied to the soil. Most chemical preparations,
on the other hand, are available for the plant as soon as
they are applied to soils containing adequate moisture
levels.
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For this publication, organic gardening is defined as
gardening based on the production practices in the Na-
tional Organic Standard (NOS) and pursued by noncom-
mercial growers. If you plan on selling what you grow
as organic, you must strictly adhere to the National
Organic Standard, which can be viewed in English,
Spanish, Japanese, and French at http://www.ams.usda.
gov/nop/NOP/standards.html. Information for commer-
cial fruit production can be found in the Tree Fruit Pro-
duction Guide or the Mid-Atlantic Berry Guide, which
are guides produced for commercial growers.

Nutrients from most chemical fertilizers are avail-
able to the plant as soon as they are applied to soils
containing adequate moisture levels. Various combina-
tions of organic and chemical fertilizers can be prepared
depending upon your needs. With such a mixture, some
nutrients are available to the plant immediately while
the remainder is released slowly to meet the extended
needs of the plant. When opting to use chemical or

organic fertilizers, make sure that adequate nutrients are

being applied. Table 1.1 lists the nutrient analyses of
some fertilizers.

Chemical and organic fertilizers can be purchased at
local garden centers or through gardening catalogs. To
locate organic fertilizers in garden centers, ask person-
nel which products are used in organic production.
Gardening catalogs will typically identify a product as
allowable in organic production.

Composts can be obtained through various sources.
Many local municipalities have composting facilities
where composts can be obtained for a nominal fee or, in
some locations, for free. Composts can also be pur-
chased from garden centers. Making your own compost
is a great option because you control what the compost
is made from in addition to reducing the amount of
waste sent to landfills.

The nutrient content in compost varies depending on
what materials make up the compost and on the com-
posting protocols used. Therefore, it is recommended
that composts are tested, particularly those that you

Table 1.1. Fertilizer equivalents.

Ammonium nitrate fertilizer usually is available. If not, the materials listed below may be used instead. Use the table to determine the equiva-

lent amount of each material.

Approximate Amount Needed
to Equal the Recommended
Ammonium Nitrate Rate

Fertilizer Material Chemical Breakdown Per 100 Square Feet?
%N %P,0, %K,0 0.101b 0.50 Ib 1.00 Ib

Anhydrous ammonia 82 0 0 0.05 0.20 0.40
Urea 45 0 0 0.10 0.40 0.75
Ammonium nitrate 32.5 0 0 0.10 0.50 1.00
Ammonium sulfate 21 0 0 0.15 0.80 1.50
Diammonium phosphate ? 18 46 0 0.15 0.80 1.50
Sodium nitrate 16 0 0 0.20 1.10 2.00
Calcium nitrate 15 0 0 0.20 1.10 2.00
Potassium nitrate 13 0 44 0.25 1.25 2.50
Monoammonium phosphate 1 48 0 0.30 1.50 3.00
Dried blood 10 0 0 0.33 1.70 3.25
Cottonseed meal 7 2.5 1.5 0.50 2.50 4.75
Animal tankage 5 5 0 0.70 3.30 6.70
Steamed bonemeal 2 25 0 1.75 8.25 16.60
Complete fertilizers:

10-10-10 10 10 10 0.33 1.70 3.25

10-6-4 10 6 4 0.33 1.70 3.25

5-10-10 5 10 10 0.70 3.30 6.75

5-10-5 5 10 5 0.70 3.30 6.75

a. Example: 0.50 Ib of cottonseed meal contains as much nitrogen as 0.10 Ib of ammonium nitrate.
b. Caution: Be sure to check for the amounts(s) of either P,0, or K,0 that these materials might carry. Do not overfertilize. Use only the amounts recommended.
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Table 1.2. Monthly maintenance for home fruit gardeners.

Your schedule may vary from the one below by as much as 2 weeks (earlier or later) depending on the region of Pennsylvania in which you

are located.

Throughout the season, scout to identify insects and diseases in the orchard. Apply fungicides and insecticides (see pesticide recommenda-

tions in each chapter) according to your scouting and the schedule below.

Apples Stone Fruits

January Check for mice, deer, and rabbit damage. Check for mice, deer, and rabbit damage.
Collect scions for grafting. Cut and burn dead or diseased fruitwood.
Cut and burn dead or diseased fruitwood. Remove all mummified fruit from peach trees
Cut out fire blight. to keep the brown rot fungus from
overwintering.

February Begin pruning all fruits except peaches. Prune and burn all black knot infections on
Collect scion wood for grafting. Collect and plums and cherries.
burn all mummified fruit in trees or dispose
of in sealed plastic bags.
Check pesticide stock.

March Finish pruning. Begin grafting. Fertilize when Fertilize when ground thaws.
ground thaws. Calibrate sprayers. Check for Calibrate sprayers.
mite and aphid eggs.

April Scout for insects and diseases. Scout for insects and diseases.
Apply fungicides and insecticides according to Apply fungicides and insecticides according
scouting. Remove tent caterpillars. to scouting and schedule.
Spray for gypsy moths. Apply a delayed dormant Begin pruning when buds swell. Hang OFM pheromone
oil spray for mite and aphid eggs. Hang pheromone traps. Apply leaf curl spray before buds swell if leaf
traps. Continue grafting. Start scab sprays when green curl was a problem last year.
tissue appears.* Apply insecticide at /2 inch At bloom, begin controlling brown rot on peach.
green if rosy apple aphids were a problem.

May Scout for insects and diseases. Scout for insects and diseases.
Apply fungicides and insecticides according Apply fungicides and insecticides according
to scouting. to scouting.
Place bees for pollination. Cut out cytospora canker.
Take soil samples for nematode analysis. Take soil samples for nematode analysis.
Take soil samples for mineral analysis. Take soil samples for mineral analysis.
Watch for fire blight at bloom. At petal fall, watch for plum curculio damage
Watch for plum curculio damage on fruit. on fruit. Pick up leaf curl leaves that have fallen.
If codling moth has been a pest, monitor with
traps.

June Scout for insects and diseases. Scout for insects and diseases.
Apply fungicides and insecticides according Apply fungicides and insecticides according
to scouting. Cut or pull suckers. to scouting. Cut out cytospora
Apply calcium sprays if bitter pit is a problem. canker.
If fruit rots have been a problem, begin spraying. Check interval between last application and
Thin fruit and look for plum curculio and codling harvest. Dispose of thinned fruit and drops.
moth damage. Dispose of thinned fruit and drops. Thin fruit and look for plum curculio damage.
Mow, cultivate, keep weeds away from trunk. Mow, cultivate, keep weeds away from trunk.

July Scout for insects and diseases. Scout for insects and diseases.

Apply fungicides and insecticides according to
scouting. Summer prune lightly.

Pull suckers. Budding. Remove fallen fruit.

Watch out for codling moth second generation.
Watch out for Japanese beetle damage.

Maintain fruit rot sprays if rots are still a problem.
Check for borers.

Apply fungicides and insecticides according
to scouting.

Summer prune.

Remove fallen fruit. Check for borers.

Order trees needed in two years.

* Not necessary with scab-resistant apple varieties.
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Table 1.2. Monthly maintenance for home fruit gardeners (continued).

August Scout for insects and diseases. Scout for insects and diseases.
Apply fungicides and insecticides according to Apply fungicides and insecticides according
scouting. Budding. Remove to scouting. Complete summer
fallen fruit. Take leaf samples before Aug. 15 pruning. Remove fallen fruit. Take leaf
for nutritional analysis. Harvest early fruit samples before Aug. 15 for nutritional
and chill immediately. analysis. Control peachtree borer. Budding.
September Scout for insects and diseases. Scout for insects and diseases.
Apply fungicides and insecticides according to Apply fungicides and insecticides according
scouting. Obey PHI periods. to scouting.
Test for nematodes if not yet tested. Remove Test for nematodes if not yet tested.
fallen fruit. Harvest and identify disease and Nematode test for new plantings. Control
insect pests to aid in next year’s control strategies. peach tree borer. Remove fallen fruit.
October Clean and store sprayer. Mow close for mouse Control peachtree borer (late Sept.). Clean
control. Rake and dispose of leaves. Pick up and store sprayer. Remove fallen leaves and
fallen fruit and dispose. fruit and dispose.
November Mow orchard. Winterize equipment. Rake and Paint tree trunks white. Apply leaf curl spray.
dispose of leaves. Paint tree trunks white. Rake and dispose of leaves.
December Check and renew deer repellents. Clean up Clean up orchard floor.
orchard floor.
Strawberries Brambles
January-
February Don’t fertilize. Prune. Remove brush. Fertilize. Remove
borer-infested tips.
March Don’t fertilize. Prune. Remove brush. Fertilize. Remove
borer-infested tips.
April Remove mulch from over plants. Apply lime sulfur spray. Place mulch between rows.
Don't fertilize.
May Apply bloom fungicide spray. Scout for Apply bloom fungicide spray. Scout for
insects and diseases. insects and diseases.
June Keep fruit off of the ground. Pick damaged Scout for insects and diseases. Apply
fruit and discard. Scout for insects and diseases. fungicide and insecticide if necessary.
Apply fungicide and insecticide if necessary. Pinch growing tips on black and
purple raspberries and blackberries.
July Renovate planting. Narrow bed width and Scout for insects and diseases. Apply
reduce plant density to improve next fungicide and insecticide if necessary.
season’s disease control. Pick ripe and overripe fruit. Continue to pinch
Fertilize. black and purple raspberry and blackberry tips.
August Water if necessary. Begin day-neutral harvest. Remove old fruiting canes. Begin primocane-
bearing harvest.
September
October Mow closely next to rows to reduce mouse and vole
injury.
November—
December Cover plants with straw.

Blueberries

Grapes

January-March

Remove dead and scale-infested wood and
mummified fruit. Prune. Remove brush. Fertilize.

Remove dead wood and mummified fruit.
Prune. Remove brush. Fertilize.

April Rake soil below the plants just before bloom. Mulch.

May Apply bloom fungicide spray. Scout for insects Apply bloom fungicide spray. Scout for
and diseases. insects and diseases.

June Scout for insects and diseases. Apply fungicide Scout for insects and diseases. Apply

and insecticide if necessary.

fungicide and insecticide if necessary. If not
extensive, remove diseased fruit and leaves.

Continued on page 12
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Table 1.2. Monthly maintenance for home fruit gardeners (continued).

July Water if necessary. Scout for insects and diseases. Apply
Harvest. fungicide and insecticide if necessary.

If not extensive, remove diseased fruit
and leaves.

August Water if necessary. Harvest. If not extensive, remove diseased fruit and
leaves.

September Harvest late varieties. If not extensive, remove diseased fruit and
leaves.

October Mow closely next to rows to reduce mouse
and vole injury.

November—

December Rake up leaves and discard

make or obtain from local municipalities, to determine
the amount of nutrients they contain (kits for doing this
are available through local extension offices). Finished
compost typically contains 0.5 to 2.5 percent total nitro-
gen. As a general rule, about 10 percent of the nitrogen
will be available to the plant each year. Compost gener-
ally contains very little phosphorus for plant use, so
phosphorus from alternate sources is typically needed to
meet plant requirements. Potassium in composts is in a
form that is readily available for plant use, but this form
is also water soluble and, therefore, can leach out of
compost piles. Placing a cover over a compost pile can
help reduce the amount of potassium lost to leaching. In
addition to determining the nutrient content of compost,
the pH of the compost should be measured because it
can be unsuitably high for fruit production, particularly
for blueberries, which grow optimally in low-pH soils.
When using compost to fertilize brambles, be aware
that primocanes have difficulty emerging through large
clumps; therefore, breaking up large clumps is necessary
when applying compost.

The type and amount of fertilizer to use in a given
situation has been the topic of study for many years.
Present recommendations are based upon correlations
between plant response and chemical tests on the soil
or plant tissue itself. The nutrient availability is not a
direct function of the total nutrient content of the soil.
The available nutrients are related to the exchangeable
cations, soil pH, and organic nature of the given soil.
Over the years, quick tests have been attempted, but
most are inaccurate.

HARVEST

One of the great benefits of growing fruit in the home
garden is the ability to harvest the fruit according to

individual taste. One grower might consider a fruit to
be ripe, whereas another believes it to be immature.
The time to harvest is when it tastes good! As the fruits
enlarge, change color, or simply begin to look ripe, try
one—if it suits your taste, it’s ready to be harvested.

It’s best, however, to be a little discriminating—don’t
pick too soon. Immature fruit spoils quickly and never
develops full flavor. Pears should be picked at a green-
ripe stage and “ripened” at a temperature of 72°F for
approximately one week. A particularly effective way to
ripen fruit is to place it in a brown paper bag on top of
your counter at room temperature. The bag helps to seal
in some of the naturally occurring ripening volatiles to
promote faster ripening. In some instances this process
can be enhanced by including a ripe banana in the bag.

Fruit should be harvested regularly throughout the
harvest season. Most fruits will rot in the garden when
overripe. In addition to causing the loss of the rot-
ten fruit, the rots can spread to unripe fruit before it is
harvested. Regular harvesting can be used to reduce the
buildup of insects and disease organisms that cause fruit
loss through molds and rots.

In addition to eating fruit fresh, you also can preserve
it in one of several ways. Recipes and processing direc-
tions are available through your county extension office.
Plans for constructing and maintaining fruit storage
cellars and drying equipment, as well as methods for
bird control in fruit plantings are also available from the
extension offices.

SOURCES OF NURSERY STOCK

Lists of tree and small fruit nurseries appear in Appen-
dices A and B. They are not intended as an endorsement
of any nursery, but are provided as a convenience for
those wishing to purchase fruit plants.



Pests and Pesticides in the Home Fruit Garden

an fruit crops be grown in the home garden

without pesticides? The answer is yes, but

fruit quantity and quality may decrease, espe-
cially in years when environmental conditions encour-
age disease and/or insect proliferation. Quality fruit,
similar to what is available in the supermarket, cannot
easily be grown without pesticides. If you do not wish
to use pesticides, you can employ many other tactics to
reduce pest numbers in your fruit plantings. These are
discussed in detail in the following sections. You should
be aware, however, of the possibility that you will lose a
significant portion of your crop to insects and disease.

A pest is any organism that compromises the produc-
tion and/or quality of the crop being grown. For the
purpose of this manual, we are referring to organisms
that harm fruit crops by directly injuring either the fruit
or the leaves. Pests might not seem to cause appreciable
damage to plants, but they might weaken the plant
and reduce its ability to survive. Many backyard fruit
producers have lost fruit trees to “winter injury,” when
in fact the real cause was the general weakening of
the plant from pest assault. Pests generally are classi-
fied as either insects, diseases, weeds, nematodes, or
vertebrates (rodents or deer, for example), and will be
discussed in this manual. For example, Chapter 3 deals
specifically with controlling fruit damage caused by
wildlife.

The first step in managing pests is careful observa-
tion. Develop a habit of observing your plants regularly,
and daily if possible. Look at the blossoms, fruit, upper
and lower surfaces of the leaves, new shoot growth, and
general color and angle of the leaves. Also be aware
that if you see changes in the plant, they may not be due
to pests. The plant’s nutrition can cause poor leaf color
or unusual growth patterns, and humans can also cause
damage to plants. Careful observation of the biologi-
cal system that surrounds your crop plants is one of
the most educational and challenging aspects of fruit
production.

The conditions for insect and disease development
vary from year to year and among crops. In some years,

a no-pesticide strategy may work well to control pests,
and there will be very little loss of yield or fruit quality.
In other years, the entire harvest might be unusable due
to pest damage. The following sections will explain the
circumstances required for insect outbreaks and disease
epidemics, as well as ways to limit their impact on
harvestable fruit through both no-pesticide and pesticide
control strategies.

IPM: INTEGRATED PEST MANAGEMENT

The modern approach to managing pests is referred to
as integrated pest management (IPM). IPM involves
compiling detailed, timely information about a crop and
its pests (insects, weeds, and diseases) to ensure that
pest-management decisions are economically, environ-
mentally, and socially sound. In addition, IPM advocates
integrating as many suitable pest-management tactics

as possible, including biological control—using one
organism to control another by predation, parasitism,

or competition; cultural control; horticultural practices;
specialized pruning; orchard sanitation; planting scab-
resistant varieties; insect behavior modification such as
mating disruption; and the judicious use of pesticides.
Successful IPM requires knowledge about pests and the
vulnerable stages of the crop. Our goal in publishing
this guide is to give you the tools needed to implement a
successful IPM program.

WEEDS

Weeds, or “plants out of place,” compete with fruit
crops for nutrients and water, provide a moist environ-
ment for disease organisms, and often harbor insects and
small animals such as rabbits and mice. Nearly every
fruit grower who attempts to grow plants around his or
her property is faced at one time or another with some
form of weed problem. Each type of growing situation
has its own type of weed problem: lawns might contain
plants other than desirable grasses; the vegetable garden
is a constant source of weed growth; and landscape
plantings and garden areas devoted to fruit-bearing plant
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production often are trouble spots. Competition between
weeds and fruit plants for resources (nutrients and
water) is of particular concern during the full-bloom pe-
riod, when nothing should be allowed to interfere with
the blossoming and subsequent fruit-setting processes.

Types of Weeds

To adequately control weeds in the small-scale orchard,
you should learn proper weed identification. Weeds usu-
ally can be divided into two groups: broadleaved weeds
and grassy weeds. These names are descriptive of their
appearance. This grouping is not specific enough, how-
ever, if you anticipate selecting chemical herbicides for
weed control. A number of reliable sources of informa-
tion can assist you in properly identifying weed species.
Many of the larger book stores and garden supply deal-
ers have a garden book section containing publications
on weed identification.

In addition to knowing what weed(s) you are
attempting to control, you should also try to learn
something about the specific weed(s) involved. By
understanding the growth cycle of the weed, you will be
able to plan a more effective control program against its
most susceptible phase of growth. The type of control
program used on annual plants, for example, will differ
from that selected for biennial or perennial plants.

Annual plants are those that complete their entire
life cycle in less than a full year. These plants grow
from seed, develop into a mature plant, set flowers and
seeds, and finally die after the seeds are shed. There are
two types of annual plants: summer and winter annuals.
Summer annuals germinate from seeds in the spring,
live through the summer, and set seeds in the fall. Win-
ter annuals germinate from seeds in the fall, live over
the winter months, and set seeds the following spring.
Annuals, therefore, maintain their populations through
the production of seeds with each generation. Any
program to control annual weeds should be designed to
either eliminate the young seedlings or at least prevent
the development of seeds.

Biennial plants require two growing seasons to com-
plete their life cycle. These plants enter a nonflowering
stage during the first season after germination of the seed.
The root system on the young plant stores food and over-
winters. During the second season, a new plant grows
from the root and develops flowers that set seed to repro-
duce the plant. These types of weeds are best controlled
in the young growing stages of the first-year plant.

Perennial plants are able to live for two years or
more. Each year they are able to flower and set seed. In

addition to producing seeds, some perennial plants repro-
duce and persist by vegetative structures such as bulbs,
tubers, budding roots, rhizomes, and stolons. These
multiple reproductive mechanisms make perennial plants
especially difficult to control. In addition to destroying
the top growth, which will prevent seed development,
you must also eliminate the underground vegetative
portions to assure any degree of success in reducing their
population.

Weed Control Methods

Weed control can be accomplished chemically or
mechanically. Depending on the situation, each method
has its advantages and disadvantages. Chemical weed
control relies on an herbicide formulation that is toxic
to plant growth. Mechanical control relies on a physical
means of destroying the existing growth or preventing it
from developing.

Several factors make weed control in a home planting
different from the control of identical weeds in a field
situation, even with the same crop plants. In a small-
scale fruit planting, several types of fruit are usually
being cultivated in a given area. The use of herbicides in
this situation is often severely limited by specific plant
tolerances to certain chemicals.

The various soil conditions in different locations can
also have a direct bearing on the effectiveness of her-
bicide materials in plantings. Under field conditions in
which the exact soil situation can be determined, adjust-
ments can be made in the application of an herbicide.

There are advantages to using chemical herbicides
in areas where their application can be made uniformly
and safely around the desirable plants. Their safe use can
result in reduced labor, improved plant quality, and less
competition between the plants and weeds for water and
nutrients.

In light of the above considerations, many small-scale
fruit growers will find it more satisfactory, in the long
run, to rely on a nonchemical form of weed control for
most of their areas. Fruit growers should consider, when
possible, a weed control program that uses a combina-
tion of methods to combat the problem. Generally, an
approach that encourages the desirable plants while
discouraging the undesirable ones will result in an effec-
tive program.

Weed control is much like other problems we en-
counter. Preventing weed growth in a fruit planting is
much easier than eliminating it once the weeds are well
established. A number of steps can be taken to prevent
initial weed growth:
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* Avoid using manures or compost containing viable
seeds that might germinate into weeds.

e Keep all weed growth in surrounding areas under
control to prevent seeds from blowing onto the prop-
erty.

* Remove seeds and vegetative parts from your tools
and equipment before working in a clean area of the

property.

e Check nursery stock for weed seeds or vegetative
parts of perennial weeds before you set new plants
on the property.

Cultivating the soil and/or mowing are two effective
weed-control practices that either destroy the entire
plant or prevent the development of seed for the follow-
ing generation. Hand weeding, however, still might be
the most practical method of weed control available to
the individual.

Existing weed growth or other conditions in the
home fruit planting might prohibit mechanical methods
from being the sole means of weed control. Where hand
weeding or cultivation will not produce the desired
results, you will have to decide whether to use a chemi-
cal form of control. If you choose chemicals, you might
also have to make certain adjustments in your cultural
operations or use of that plot for a given season. Some-
times it becomes practical to take a section of ground
“out of production” until a weed problem has cleared
up. Once an area has been cleared of weeds, most me-
chanical or nonchemical weed-control methods, such as
mulching, are very effective.

Mulches for Weed Control

A mulch is any kind of material applied to the soil sur-
face for protection or improvement of the area covered.
The value of any mulch material is measured in how
well it improves crop quality. The most common reason
for using a mulch is to eliminate weeds or at least retard
their growth. Where a mulch layer is sufficiently deep,
few weeds will grow. In addition to controlling weeds,
mulches also aid the optimum development of the
plants that grow in the mulched areas. Other advantages
include the following:

e By retarding the amount of soil-water evaporation,
mulches conserve moisture, which is particularly
important during droughty periods of the growing
season.

e Mulches help maintain a uniform soil temperature.
They act as insulation to keep the soil warmer during

cool spells and cooler during the warm months of
the year. By maintaining uniform soil temperatures,
they retard freeze-thaw cycles during winter and
reduce heaving of perennial plants. Strawberries, for
example, should always be mulched in the winter to
help them survive the extreme cold temperatures. In
the spring, the straw used to cover the plant can be
pulled back between the rows to serve as an addi-
tional mulch to facilitate harvesting.

e As mulch materials gradually become mixed with
the soil, they increase the water-holding capacity of
light sandy soils and increase the aeration of heavy
clay soils.

e Organic mulches serve as “food” for many microor-
ganisms in the soil. During decomposition of the or-
ganic material, soil microorganisms secrete a sticky
material that promotes the granulation of the soil.
The mulch also maintains more stable temperatures,
so the activity of the microorganisms can prevail at
an even rate.

Although the advantages of properly used mulches

far outweigh the few disadvantages, several inherent
problems might occur when mulch materials are used as
a form of weed control around plants. Once some of the
following limitations are understood, mulches can be
adapted to most situations.

e Mulch materials such as hay, straw, and strawy ma-
nure might introduce additional weed seeds into the
planting area. Hulls or corn cobs might contain grain
or seed that could germinate in the mulch layer.

e Several materials used for mulching, including wood
chips, fresh sawdust, crushed corncobs, straw, and
shredded bark, require the addition of fertilizer to
reduce the chance of nitrogen deficiency in the grow-
ing plants. Yellowing of the plant foliage during the
growing season can indicate the need for additional
fertilizer.

e Some organic mulches, especially the fresh types
that have not been composted or decomposed, can
heat up quickly when damp. This heat, created by the
decomposition process within the mulch layer, can
“cook” the bark or stem of a plant if it comes into
direct contact with the mulch.

¢ In the late part of the growing season, mulch can
also cause the problem of improper hardening-off
of the trunk at ground level. To harden off, fruit
tree stems must be subjected to gradual temperature
changes as the days become colder in the fall. When
mulch material covers the base of the stem or trunk
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of a tree, the covered portion is not able to respond
to the seasonal temperature change. The covered part
remains in the same condition as it was during the
summer growing season, and when the air tempera-
ture drops to the freezing point, this plant tissue is
not ready for winter and can be injured or killed.

e Plastic films used as mulches are quite effective, but
also have some limitations. Problems can occur with
plastics when very large areas are mulched. Under
these conditions, the amount of water that actually
enters the soil as rainfall or irrigation might be re-
duced. It is important to punch small holes every few
yards in large areas of a plastic mulch layer to ensure
that moisture penetrates into the soil. Weeds gener-
ally will not grow through these openings.

e It also is important to properly grade areas to be
mulched with plastic films, in order to prevent
excess surface water from collecting in one location
and flooding or saturating the soil in that area.

e Mulches around fruit trees provide an ideal haven for
voles, which can eat the bark at the base of a tree. If
mulch is being used around apple and pear trees, it
should be pulled away from the base of the trees in
late October.

One final possible problem with mulches involves the
area of soil rather than the material itself. Mulching is
not recommended around plants in soils that tend to
remain too wet. A mulch will only aggravate the wa-
terlogged soil by preventing evaporation of the excess
water.

Application of Mulches

Since most mulch materials are applied for weed con-
trol, it is important that they be in place before weeds
have emerged from the soil. If, however, the application
is delayed until weeds are observed, effective weed con-
trol is still possible. Delaying application of mulch also
allows the soil to warm slightly, which aids in active
root development. If the mulch is applied too early in
the spring, soil temperatures will remain cool and root
growth will be slow.

The settled depth of the mulch layer is also an
important factor in its effectiveness around plants. To
function properly, a mulch layer should be from 2 to 3
inches deep. This depth will easily smother young weed
seedlings, prevent evaporation of soil water, and allow
water penetration to the soil below. Thinner layers will
not be adequate. Thicker layers tend to waste mulch and
are no more effective in most cases.

Mulch material applied to the proper depth can work
to a plant’s advantage, but it must not contact the stem
or trunk of the plant. Organic mulch materials absorb
water, and when moist mulch comes in contact with
a plant’s stem, it creates conditions favorable for the
decomposition of the bark on the plant. The bark on
most woody plants must be dry or at least able to dry off
rapidly after it becomes wet. Continued moisture on the
trunk can be fatal to the plant.

Types of Herbicides

Herbicides have played a perennially important role in
the production of food and fiber around the world. When
possible, the fruit grower can take advantage of herbi-
cides to reduce much of the labor involved in garden-
ing; however, the effectiveness of herbicides is largely
dependent upon the user. Understanding these materials
will help you use them more effectively and safely.

A chemical must be toxic to plants before it can be
effective as an herbicide. An herbicide that is effective
against most kinds of plants is called a nonselective
chemical. Such chemicals are useful in areas where
complete control of vegetation is needed. On the other
hand, herbicides that are more toxic to some plants than
others are called selective chemicals. Most herbicides
for use on lawns and crops are selective; using the
proper rate of these herbicides can remove susceptible
weeds from tolerant plants. If excessive rates are used,
however, the tolerance may be exceeded, resulting in
injury to desired plants. Each kind of flower, fruit, and
vegetable varies in its tolerance to a specific herbicide.
In the small orchard, this means that not all herbicides
can be used around all plants and that many plants do
not have tolerances for any of the herbicides available
on the market. A limited number of selective herbicides
can be used in the home garden and around the home
grounds.

Selecting Herbicides

Before selecting an herbicide, the fruit grower should
consider the available weed-control alternatives. The
weed should be identified and its growth habit—annual,
biennial, or perennial —should be determined. Addition-
al consideration should be given to the location of the
weeds and the intended use of the area after the weeds
are removed. In a noncrop area, a certain herbicide
might be very practical and effective, but in a crop area,
that same material might not be suitable for controlling
the same weed species. The potential problem of drift,
or contamination of adjacent plants, is always pres-
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ent when using herbicides in small areas. In addition,
contamination of adjacent properties might also result in
legal problems for the applicator.

The formulation of the herbicide also should be
considered in relation to the crop and area being treated
and the type of equipment available. Herbicides come in
different forms and are prepared for the following:

e Mixing with a liquid carrier—usually water—and
applying with a sprayer. These herbicides include
wettable powders, water-soluble liquids, emulsifiable
concentrates, and water-dispersible liquids.

e Distribution with mechanical spreaders or by hand.
These herbicides include granules or pellets that are
applied dry.

e Injecting into the soil for vaporization or fumigation.
These include liquids, liquefied gases, and granules.
They usually require specialized equipment available
only to individuals who have a commercial pesticide
applicators license.

The area to be treated, the crops, the type of weeds, and
the availability of application equipment all affect the
selection of a suitable herbicide.

In light of changing government regulations concern-
ing pesticide use, it is very difficult to make specific
recommendations about the control of weeds on an
individual’s property. Far too many variables exist
within a given property, not to mention among differ-
ent properties, to safely recommend herbicides with a
safety range wide enough to meet an individual’s needs.
In addition, each type of fruit varies in its tolerance to a
specific herbicide, further compounding the difficulty of
selecting the optimum material for a given situation.

Even with today’s restrictions and limitations on
pesticide use, the interested individual can take several
routes to obtain assistance in selecting suitable weed
control. Once you have studied the site conditions and
determined your needs, you will be able to select an
herbicide that satisfies those needs without exceeding
the limitations of the site or crop.

Herbicide Application

Herbicides generally are applied at different times,
depending upon the emergence time of the weeds and
upon the type of fruit plants. Herbicides that are applied
at specific times include the following:

* Preplant herbicides are used before the crop is
planted to control germinating weed seeds, and are
usually mixed into the top 2 to 3 inches of soil. No
preplant herbicides are labeled for fruit plants.

e Preemergence herbicides are used after the crop has
been planted, but before the weeds or crop emerges.
Restrictions on the age of plants to be treated must
be followed.

e Postemergence herbicides are used after the crop
and/or weeds have emerged from the soil surface and
are growing. The most common of these is Round-
Up®, which can be purchased without a pesticide
license.

Herbicides usually are more effective when tempera-
tures before application have favored uniform germina-
tion and rapid weed growth. Rapidly growing weeds are
easiest to kill. High temperatures at the time of applica-
tion also tend to increase the activity of the herbicide
but also increase the possibility of crop injury. Moderate
temperatures between 70 and 85°F are the most favor-
able for spraying.

Wind can also be a factor in herbicide application. It
can cause improper distribution over the weeds, reduc-
ing herbicide effectiveness while increasing the danger
of drift onto desirable plants. Fewer problems occur if
sprays are used when the wind velocity is low and the
wind is blowing away from desirable plants.

The activity of herbicides applied to the soil is
improved by moderate rain or irrigation shortly after
application. The water helps to move the chemical into
the weed zone and aids in the germination of the weed
seeds. When herbicides are applied to the foliage, rain
or irrigation should not occur until several hours after
the material has been applied. After this time, most her-
bicides will have been taken into the foliage of the plant
where they are not affected by rainfall.

Soil Herbicides

Soil-applied herbicides are effective against germinating
seeds or young seedlings. To function, they must persist
in the soil during the time when the weed seeds are
germinating. After this point, they will have little effect
on the plant.

As long as growing conditions are favorable for weed
growth, you should expect good control with soil-ap-
plied herbicides. Herbicide activity in the soil is influ-
enced by the soil texture, organic matter content, acidity,
and moisture conditions, all of which are also factors
necessary for optimum plant growth. High temperatures
and moist soils also favor the decomposition of herbi-
cides in the soil. Microorganisms and chemical reactions
in the soil also aid in the decomposition process, which
prevents herbicide buildup in the soil.

Some chemicals used for long-term weed control,
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however, may last for two or more years in the soil.
When seasonal weed control is needed among desirable
plants, chemicals that remain in the soil only a few days
to a few weeks can be used. Some chemicals, however,
may remain in the soil in sufficient amounts to affect
susceptible crops the following season.

Foliar Herbicides

To be effective, herbicides applied to foliage must
remain on the foliage long enough to penetrate into the
leaf, move within the plant to an active site, and cause a
toxic effect. Foliar herbicides can either kill or burn the
foliage on contact, or be translocated within the plant
to its growing points. The nontranslocated herbicides
may not completely eliminate the weed problem but will
kill any aboveground parts. The translocated chemicals
are effective in killing both aboveground and below-
ground parts of the plants. Such translocated herbicides
are effective against many of the perennial weeds with
vegetative reproductive parts below the soil surface.

Weed response to selective herbicides depends upon
the retention, uptake, or translocation of the chemical
through the plant’s foliage, as well as upon the reactions
of the herbicide within the plant. The selectivity of an
herbicide can result from slight differences in the plant’s
structure, the quality of the foliage, the depth of the root
system, or the location of the growing points.

Substantial time, effort, and money have been in-
vested in the development of pesticides designed to do
a specific job. Each pesticide label must specify the in-
tended use of the product, as well as the pests controlled
and on which plants it can be applied safely. Chemical
weed control, in its simplest form, involves matching a
specific problem with the herbicide that will safely solve
that problem.

For more information on the use of hand sprayers in
applying herbicides, see the “Fungicides, Herbicides,
and Insecticides” section of this chapter.

NEMATODES: THE UNSEEN ENEMY

Nematodes undoubtedly are the most numerous multi-
cellular animals in the world. You can pick up a handful
of soil almost anywhere and extract nematodes from it.
Most kinds of nematodes escape notice, however, be-
cause they are so small that they cannot be seen without
the aid of a microscope. Most soil-dwelling nematodes
are of no concern to the gardener and are, in fact, a
normal component of fertile soil. These innocuous
nematodes feed on bacteria, fungi, algae, and even other
nematodes. Some nematodes are parasitic on insects and
higher animals. Others, however, are parasitic on higher

plants and can present a serious problem in the home
fruit garden. Because nematodes are out of sight and
gradually multiply to damaging population levels, they
have been referred to as the unseen enemy in agricul-
ture.

Nematodes are threadlike roundworms that move
about in the thin film of moisture surrounding soil
particles and root surfaces. Although each species of
nematode is unique and can be identified under the
microscope on the basis of size, shape, and certain mor-
phological characteristics, all plant-parasitic nematodes
share one distinguishing feature: a stylet. The stylet is
essentially a hollow spear, like a hypodermic needle,
that the nematode uses to puncture cells and feed.

The symptoms of nematode infection are commonly
those of root impairment, such as growth reduction,
increased wilting, mineral deficiency symptoms,
decreased winter hardiness, and dieback in perenni-
als. Since many of these symptoms are not necessarily
diagnostic of nematode disease, they might be confused
for other biotic or abiotic problems. In some cases, ad-
ditional fertilizer and/or water may temporarily mask
the problem. In small plantings, nematode problems
initially might escape notice unless a similar healthy
plant is nearby for comparison. Nematodes contribute to
a number of other disease problems as well.

Problems Caused by Plant-Parasitic
Nematodes

Loss of Vigor and Yield

Plant-parasitic nematodes vary in their feeding habits;
each species causes a slightly different type of damage
to the root. These differences are important because
they affect the physiology and growth of the plant in
different ways. One basic feature of nematode attack,
however, is that nutrients and metabolic activities are
diverted from normal, healthy growth and fruit produc-
tion into sustaining the nematode population and repair-
ing the wounds they cause. This is a chronic problem
that continues throughout the growing season. All plants
tolerate minor attacks by pathogens without a significant
impact on vigor, but nematodes become a problem when
the population level surpasses the damage threshold; at
this point damage is measurable. Because of different
feeding habits, reproductive potential, and other factors,
the damage threshold is different for different species

of nematode. The threshold for damage also will vary
according to other variables such as plant age, size,
nutritional status, moisture stress, and other disease
problems.



Chapter Two € Pests and Pesticides in the Home Fruit Garden 19

Nematodes as Predisposing Agents

Research to determine the precise role of nematodes in
plant decline has shown that feeding may have diverse
effects on plant physiology. For example, it is clear that
some nematodes may predispose fruit trees to other
disease problems. Although very little is understood
about how nematodes do this, some examples are well
documented. Feeding by the ring nematode on peaches,
for example, has been linked to increased susceptibility
to bacterial canker, reduced winter hardiness, and the
development of peach tree short life disease. Other re-
search has shown that nematodes can make plants more
susceptible to certain fungal pathogens such as verticil-
lium wilt. The basis for predisposition presumably lies
in the disruption of the normal hormonal balance of the
root. More research is needed to understand the nature
of this interaction.

Nematode-Related Replant Problems

Replanted fruit trees frequently have problems with
reestablishment. The cause of these replant problems
has been extremely difficult to pinpoint because of the
abundance of microorganisms that have been isolated
from replant sites. The available evidence indicates

that replant disease results from an interaction between
nematodes and various microflora. The nematode most
frequently associated with this problem is the lesion
nematode. The lesion nematode is very destructive; it
burrows through the root as it feeds, leaving a trail of
dead cells that appear as dark lesions. These wounds
allow bacteria and fungi to enter the root. In older, well-
established trees, a balance exists between new root
growth and the activities of nematodes and microorgan-
isms. When old trees are replaced with seedling trees,
however, the balance is upset and the young trees cannot
compete with the high populations of pathogens present.

Nematodes as Virus Vectors

Perhaps the most serious nematode-related problem with
fruit production in the Cumberland-Shenandoah region
is the transmission of plant viruses. The tomato ringspot
virus (TmRSV) and tobacco ringspot virus (TbRSV) are
both vectored by common species of dagger nematodes

(TmRSV INFECTED WEEDS)

FRUIT TREES
\ DAGGER NEMATODES /

Figure 2.1. Tomato ringspot virus (TmRSV) transmission.

(Xiphinema sp.). The nematode acquires the virus when it
feeds on an infected plant, then transmits the virus when
it feeds on a healthy plant. Figure 2.1 illustrates this ex-
change. Feeding by dagger nematodes is the only natural
means of infection for these viruses. In the absence of
dagger nematodes, the virus does not spread naturally
from plant to plant. Because dagger nematodes transmit
TmRSYV, their damage threshold is much lower than that
of a parasite that causes damage only by feeding.

TmRSYV causes serious disease problems in a number
of different fruit crops, including peach, apple, plum,
cherry, grape, raspberry, and blueberry. TmRSYV infects
many different plants, including most of the common
broadleaf weeds. Good broadleaf weed control may be
the most effective way of avoiding these virus problems.
TmRSYV can be spread in the seed of some weeds such
as wind-blown dandelion seed.

Considerations Basic to Nematode Control

The first step in diagnosing a crop-production problem
in which nematodes may be a factor is to collect and
identify the nematodes that are present in the involved
soil or plant material. Accurate species identification is
essential because of differences in nematode life habits,
host ranges, and pathogenic effects on various host
plants. Distribution data are also important for determin-
ing whether the nematodes are associated or coincident
with the disease problem. Since nematode control is
difficult in an established planting (this is especially
true for perennial crops), the best approach is to assay
for potential nematode problems before planting. If a
potential problem exists, control measures will be easier
to execute. The biology of the nematode, its ecological
relationships, its methods of spread, the value of the
host crop, and the cultural practices used in the particu-
lar area are important factors that must be considered in
developing control measures.

Prevention of Spread

Plant-parasitic nematodes move only relatively short
distances under their own power; therefore, the most
usual means of nematode spread is the transportation

of infested soil and infected plant parts by humans.
Sanitation and good cultural practices are the best
preventive measures against nematodes. Obtain plants
from reputable nurseries and wash soil from tools and
machinery before using them at a new location. Nema-
todes also might be carried by wind, water, and animals.
These methods of spread can be important under certain
situations such as when water runs from an infested site.
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Establishment in a new area occurs only when sufficient
numbers of viable nematodes are transported to a loca-
tion where susceptible hosts are subsequently planted
and where the environment is suitable for reproduction
of the nematode species.

Control of Nematode Populations

Although several chemicals that effectively control
plant-parasitic nematodes are available, the chemical
approach is generally not satisfactory for the home fruit
grower. Chemical nematicides and fumigants are rela-
tively expensive and require specialized equipment for
application. In most cases, the cost and labor of applica-
tion cannot be justified for a non-commercial planting.
Instead, growers may use some of the control strategies
given below.

Fallow ¢

Fallow may be used as a preplant nematode control when
nematode assay reports indicate a potential problem in
the intended planting site. Fallow is the practice of keep-
ing land free of all vegetation for varying periods of time
by frequent disking, plowing, or harrowing of the soil,
or by applying herbicides to prevent plant growth. At
least two principles of nematode control are represented
by fallow. The first principle, and perhaps the most
important, is starvation of the nematode. Plant-parasitic
nematodes are obligate parasites, which depend on liv-
ing hosts for the food necessary to develop, mature, and
reproduce. Therefore, in the absence of a host plant, the
nematode will die after the stored food in its body has
been depleted. Most plant-parasitic nematodes probably
do not survive for more than 12 to 18 months, and many
do not survive the first 6 months.

The second principle involved in fallow is death
through desiccation and heat. With some exceptions,
most species of nematodes will die if exposed to the
drying action of the sun and wind. Sometimes, the term
fallow is used to mean letting the plot go without a crop,
but allowing a weed cover to develop to minimize soil
erosion. This practice is not suitable for reducing nema-
tode populations since the weeds may serve as hosts for
the nematodes.

Cover Crops ¢

Although no single crop will act as a “magic bullet”
against all nematodes, specific problems may be con-
trolled successfully in preplant situations by planting cer-
tain cover crops. Cover crops work for different reasons,
depending upon the specific nematode-crop combination.
In some cases, the cover crop may be a nonhost for the

nematode. Since nematodes do not feed on plants out-
side of their host range, such plants will starve out the
population with the same effect as fallow cultivation.
Other plants are known to be susceptible to nematode
invasion but prevent the development of larvae into
adults. Such plants are referred to as “trap crops.” Crota-
laria, for example, has been used successfully in this
way to reduce populations of root-knot nematodes. Still
other “antagonistic” plant species have been found to
naturally exude chemicals toxic to nematodes. French
marigolds and asparagus are examples of such crops.
While antagonistic and trap crops have been used suc-
cessfully to control nematodes, little is understood about
the principles involved. Clearly, this is an area in which
more research is needed.

Crop Rotation ¢

The use of crop rotation to reduce nematode populations
is a very effective and widely used land-management
practice. This practice was used by growers long before
its significance as a means of nematode control was
recognized. To be an effective control practice, crops
that are unfavorable, or nonhosts, for nematodes must
be included in the rotation sequence. Although many
people think of crop rotation as a short-term strategy
against nematodes, some long-term crop rotations can
be very effective for fruit production. For example,
rotations of asparagus, raspberries, and Christmas trees
might be an option.

Organic Manuring and Soil Amendments

In some instances, adding large amounts of organic
materials to soil results in reduced populations of plant-
parasitic nematodes and higher crop yields. The reduc-
tion in nematodes is thought to be caused, at least in
part, by an increase in natural enemies of nematodes. In
addition, the presence of decomposing organic materials
in the soil apparently provides host plants with some tol-
erance to nematode attack. Decomposition products of
organic matter and plant residues may also be detrimen-
tal, directly or indirectly, to plant-parasitic nematodes,
as demonstrated by the butyric acid released by the
decomposition of cover crops such as rye and timothy.
Other examples of green manure crops and soil amend-
ments reportedly effective for reducing plant-parasitic
nematodes include ground sesame stalks and crabmeal.
Some research suggests that ammonia released by
decomposition of these soil amendments might be the
active killing agent. This theory has been supported by
reduced nematode populations after incorporation of
agricultural-grade urea in the soil.
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Nutrition and General Care of the Host

The deleterious effects of nematode damage to certain
crops can be offset to some degree by proper nutrition,
moisture, and protection from adverse conditions such
as cold that place plants under stress. Practices that tend
to offset the damage caused by nematode attack include
irrigation, conservation of moisture by mulching, fertil-
ization, protection of plants on cold nights, and control
of root and foliar diseases caused by other pathogens.

It should be pointed out, however, that these are only
delaying tactics, and if susceptible crops are grown
continuously, the nematode population will reach pro-
portions that will cause serious damage. The rapidity of
disease development and the magnitude of the damage
will depend on the host and nematode species involved,
the resistance or tolerance of the host, and various fac-
tors in the environment that favor or deter development
of the disease.

Some research has shown that soil population levels
of several nematode species may be changed by host
nutrition and, similarly, that disease development and
severity are more pronounced in infected plants that are
deficient in one or more essential nutrients. Nematode
infection also has been found to cause an increase or
decrease in the concentration of one or more minerals in
leaf or root tissue. The interactions among host, parasite,
and nutrition are complex, and the application of such
information to fertilization programs designed to mini-
mize crop plant nematode damage is just beginning.

Sanitation and Nematode-Free Planting Stock

The land-management and cultural practices discussed
above reduce nematode populations in plots to varying
degrees. Most of these measures have limitations; the
degree of control is erratic; and sometimes those fac-
tors actually responsible for the reduction in nematode
populations are not fully understood. Sanitation and the
use of nematode-free planting stock, however, are sure
and effective means of nematode control. The cost of
these practices is small, yet many growers continue to
use nematode-infected transplants. Although pathogenic
nematodes are already widespread, indiscriminate use of
nematode-infected plants and plant parts introduces new
species into many fields and consequently complicates
control measures. Furthermore, nematodes introduced in
this manner are in a favorable position for survival since
they are already in or close to host plant tissues.

Sampling for Plant-Parasitic Nematodes

Determination of nematode species and population lev-
els can be accomplished only with a nematode assay. To
be of any value, the soil sample must be representative
of the site to be checked; therefore, great care should go
into taking samples. Since the results of the assay are af-
fected by the condition of the nematodes, it is also very
important that samples be handled properly until they
are shipped or brought to the lab. In general, the more
samples that are taken from a site, the more accurate the
assay will be. Large parcels of land should be divided
and each unit sampled separately.

Nematode assay packets may be obtained from
county extension offices or from the Penn State Fruit
Research and Extension Center (FREC).

Sampling Procedure
When taking samples, follow these steps:

e If the soil in the area to be sampled is fairly uniform
and the area is not very large, one composite sample
will suffice. If the field is large, divide it into two or
more blocks of approximately equal size and take
one composite sample from each block. The sample
area should not be more than one acre in size.

e In each field to be assayed, take a sample from each
area that has a common cropping history and that
will be planted to a single crop. For example, if a
one-acre field is to be planted to peaches next year
and if one-half of the field was in apples last season
and the remainder in woods, collect a sample from
each of the areas.

e If the soil in the area to be sampled is variable, such
as having a heavy clay soil in one portion and a
sandy soil in another portion, take one composite
sample from each soil type.

e Preferably using a 1-by-12-inch sampling tube (or
a trowel, small shovel, or similar tool, if a sampling
tube is unavailable), take at least 20 cores of soil
from each sampling area. Samples should be taken to
a depth of 9 to 12 inches.

e Take soil samples from the area in which the roots
were growing. Feeder roots, found at varying depths,
usually are most abundant in soil at the dripline,
directly below the outer leaf canopy. Do not sample
from dead or nearly dead plants; rather, sample from
adjacent plants.

Since nematodes generally are not uniformly distrib-
uted in a field, a carefully prescribed sampling proce-
dure must be followed to obtain root and soil samples



22

Fruit Production for the Home Gardener

representative of the area surveyed. Furthermore, the
samples must be properly handled and shipped to assure
that they remain alive until they are processed in the
laboratory. Samples can be taken any time from May to
November, as long as the soil is moist and the tempera-
ture is above 40°F. If there has been a prolonged dry
spell or if the soil has been saturated with water for an
extended period, wait for 4 to 6 weeks of normal soil
moisture conditions before sampling.

Handling Samples

e Make certain that all information requested is includ-
ed on the nematode assay form that you will receive
with the assay packet. This information is needed to
identify the sample and to aid in interpreting assay
data. If you collect more than one sample, you must
assign a field number to each area sampled and place
that number in the appropriate area of the form.
Each plastic bag should be sealed tightly by tying it
with the twist tie found in the bag. A separate assay
packet must be used for each composite sample.

e Keep the samples out of direct sunlight to avoid
overheating. The samples may also be damaged by
heat if they are stored in the trunk of a car or other
hot location. Use a Styrofoam cooler to keep the
samples cool. Heat kills nematodes, and dead nema-
todes are unsuitable for identification.

e After completely filling out the assay forms and seal-
ing the plastic bags, place the samples in a suitable
container and send or bring them promptly to:

Penn State Nematode Diagnostic Service
FrRUIT RESEARCH AND EXTENSION CENTER
P.O. Box 309, 290 UNIVERSITY DRIVE
BIGLERVILLE, PA 17307

PHONE: 717-677-6116

e A $15.00 fee is charged for each sample sent to the
lab. Payment in full by check must accompany each
sample. Cash cannot be accepted, and there will be
no billing. Please make all checks payable to The
Pennsylvania State University.

An assay report will be returned for each submitted
sample, stating the numbers and kinds of important
plant-parasitic nematodes that were detected. The report
will also comment on the need for nematode control.

INSECTS AND MITES IN FRUIT

Many species of insects and mites attack various fruit
crops (see Table 2.1). Fortunately, only a few are con-
sidered serious enough to prevent a good yield and high
fruit quality. These pests can be divided into two groups:
those that affect the fruit (direct pests) and those that af-
fect parts of the plant other than the fruit (indirect pests).
In most instances, direct pests are far more serious since
they can damage or infest the harvested part of the crop.
Very few of these pests can be tolerated. Moreover,

in many cases by the time an infestation is noticed,
extensive damage has already been done. For this reason
some pest controls (such as pesticide sprays) must be
applied before fruit damage is observed. These sprays
are usually applied to correspond with some stage of
crop development such as pink bud or petal fall. Indirect
pests, on the other hand, can be tolerated to a certain
degree because a healthy plant is able to withstand some
feeding damage, and the fruit are not being affected
directly. Fruit growers can wait until they notice that

an indirect pest is present in damaging numbers before
applying a control.

The keys to successful pest management in fruit
crops are close observation of the plants, the ability to
distinguish the few pest species from the myriad of in-
nocuous or beneficial insects that may be present on the
plant, an awareness of when pest numbers are threaten-
ing the growth of the tree or the crop, and the ability to
choose the best control option when control of a pest
is necessary. Some of these techniques are discussed
below.

Fruit crop plants undergo a sequence of growth

stages every year. Apple trees, for example, proceed
from green tip (bud break) to tight cluster (flower buds
visible) to pink (flower buds showing pink) to bloom
(flowers open) to petal fall, etc. The rate at which this
process progresses is largely due to environmental
conditions such as temperature. Likewise, pests respond
similarly to these environmental cues, usually appearing
in concert with some developmental stage of the plant.
Therefore, the plant’s developmental stage can help
determine when pests (especially direct pests) should be
controlled.

Not all insects are bad! In fact, many are beneficial
because they feed on the pest insects. For some indirect
pests, beneficial insects may obviate the need for a pes-
ticide spray or two. In addition, these beneficial insects
might be killed by the pesticide sprays. Therefore, the
detrimental as well as the beneficial impact of a pesti-
cide spray must be considered. For example, syrphid fly
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Table 2.1. Important insects and mites.

Insect or Mite Apple Peach

Pear

Cherry Strawberry Bramble  Blueberry

Apple maggot D

Black cherry aphid

Blueberry maggot

Cane borer

Cherry fruit fly

Codling moth

Cranberry & cherry fruitworms

European red mite

Green apple aphid

—|—|o|o
—|—=|—=]o

Green peach aphid

Japanese beetle | |

I1+D

+
Oriental fruit moth D D
Peachtree borer |

Pear psylla

Plum curculio D D

Potato leafhopper |

Raspberry aphid

Root weevil

Rosy apple aphid |

San Jose scale & others |

Sap beetle

Slug

Spittlebug

Stink bug D D

Strawberry bud weevil

Tarnished plant bug D D

Two-spotted spider mite | |

o
—|o|lo|o|—|go|o
o
o

White apple leafhopper |

White grub

D = primarily a direct pest
| = primarily an indirect pest

larvae might be feeding on pest green apple aphids and
control the aphids without the use of a pesticide. How-
ever, it might be the time of the year to protect the fruit
from apple maggots, which have plagued the trees in the
past. The fruit grower might decide that protecting the
fruit from maggots is more important and might apply a
pesticide that also kills many of the syrphid flies.

How many pests are too many? As stated earlier, very
few direct pests (those that attack the fruit) can be toler-
ated, and protective sprays are often applied prophylac-
tically. Populations of indirect pests, however, can be
tolerated without harming the tree or crop. On apples,

for example, an average of five or six mites per leaf
can be tolerated. Only if the mite numbers exceed this
threshold are sprays recommended.

Other insects also are considered beneficial in the
fruit planting. Bees are beneficial since they pollinate
most fruit crops. Insecticides should never be sprayed
when the crop is in bloom. Also, avoid the drift of insec-
ticides onto other blooming plants when fruit crops are
being sprayed.

As mentioned above, many types of flies are preda-
tors or are parasitic on fruit pests. Syrphid fly larvae
are typically maggot-shaped and legless, with a head
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end that is narrower than the tail end. These flies may be
found foraging among colonies of aphids on the under-
sides of leaves.

Beetles, particularly ladybird beetles (“ladybugs™) can
be very beneficial. Several species of ladybird beetle are
voracious predators in both the larval and adult stages.
The larvae are elongate with distinct legs and are usually
black with orange markings. These larvae often are found
feeding on aphid colonies. The black ladybird beetle is
a mite predator. This species is discussed in the Euro-
pean red mite section in Chapter 4. Other predators and
parasites include lacewings, predatory mites, and many
parasitic wasp species.

Monitoring

Monitoring fruit plantings frequently and on a regular
basis is the key to a successful IPM program. Monitor-
ing can take several forms, and is accomplished by
using various types of traps and by weekly scouting.
Pheromone traps lure male moths onto a sticky panel by
means of a synthetic sex-attractant chemical. Counting
the number of male moths in these traps weekly allows
the gardener to better time insecticide treatments. Other
insect traps are apple maggot spheres and white sticky
panels for trapping European apple sawflies and tar-
nished plant bugs.

Scouting is the most useful technique for monitoring
most pests. It should be done weekly during the growing
season, and involves inspecting a sample of fruit plants
to determine the presence and severity of various pests.
During the dormant season, scouting should be per-
formed at least once to determine levels of overwintering
forms of some pests such as mite and aphid eggs and of
San Jose scale. Invest enough time to make reliable as-
sessments of pest and tree conditions.

PEST MANAGEMENT

Pest-management techniques for specific crops are
discussed in Chapters 4 through 12. Many plant diseases
and insect pests survive the winter on woody plant parts,
in the soil, or on weed hosts. They can live in a dormant
state in dead wood, infected buds, limbs, trunks, bark on
twigs, mummified fruit, decaying plant parts, leaf litter,
and plant debris. When weather conditions become fa-
vorable in the spring, these insects and diseases become
active again. The fungal and bacterial diseases begin to
multiply, sporulate, and are carried by wind and rain to
susceptible plant parts. This begins a new disease cycle.
Knowing how these diseases and insect pests overwinter
and spread is crucial in their control. This is why cultural

methods such as sanitation, pruning and using disease-
resistant plants are so important. Pruning removes the
source of the overwintered pathogen or insect pest.
Some pruning guidelines are listed below.

Pruning

* Prune out and destroy dead, diseased, or insect-in-
fested twigs and branches.

e Prune branches that rub against each other.

e Try not to leave a stub when pruning; remove the
whole branch if possible.

e Do not prune in fall or early winter. This will make
trees more susceptible to winter injury.

e Prune to “open” trees, which will facilitate disease
control. Pruning promotes better air circulation and
light penetration, facilitates the drying of plant sur-
faces, and enhances spray distribution.

e Prune out cankers in stone fruit to discourage borers.

e Prune out fire blight cankers and all other cankers
caused by disease organisms.

Sanitation

* Remove leaves and other plant parts containing
insect egg masses.

* Remove and destroy decayed, injured, and mummi-
fied fruit left in the tree or on the ground.

e Pick up, burn, bury, or destroy fallen fruit.

e Rake and burn leaves and other litter under the tree
to destroy overwintering disease and insect habitats.

¢ Eliminate weed hosts. Many insects and diseases
overwinter in weeds.

e Avoid excessive nitrogen fertilization.

e Avoid wounding plant parts and fruit during the
season. Wounds are excellent entry points for insects
and diseases.

FUNGICIDES, HERBICIDES, AND
INSECTICIDES

In some cases, pesticides are the only alternative in con-
trolling pests. The pesticides cited here have moderately
low mammalian toxicity and degrade soon after applica-
tion. Little or no toxic residues remain either on the fruit
or in the environment if the pesticide is used according
to label instructions.

A number of general-purpose products (GP-Products)
are available at retail outlets. A GP-Product usually
includes one or more insecticides and fungicides. It may
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or may not include a miticide. This type of mixture will
afford adequate control of insect and disease problems,
provided the amount used, the method of application,
and the time of application are correct. These products
allow you to buy one package of material instead of sev-
eral individual pesticides that must then be mixed. Some
mixtures are available in ready-to-use premeasured
packets. Always follow the directions on the container
package when mixing and applying pesticides.

Hand Sprayers

Homeowners and hobbyists with small plantings need
effective, low-cost spraying equipment. Hand spray-

ers fill this need. Several choices of hand sprayers can
provide adequate coverage on trees. If you plan to apply
herbicides underneath or around your fruit plants, you
will need to have two sprayers—one for the application
of herbicides and one for fungicides, insecticides, or
foliar nutrients. The popular types are described below.

Knapsack Sprayers

A knapsack sprayer is suitable for small plantings up to
an acre in size. This sprayer is entirely manual and is
carried on an operator’s back. Also called a backpack
sprayer, the knapsack sprayer is designed to be as light
as practical. A typical empty weight is about 12 pounds.
With 4 gallons of water, the weight is approximately 45
pounds. The parts of the knapsack sprayer are the same
as those found on most sprayers: a tank to hold the spray
mix; a pump to produce pressure and flow; a regulator
to control the flow; and at least one nozzle to atomize

» strap holders
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Figure 2.2. Knapsack sprayer.

the spray mix (Figure 2.2). Tanks on the knapsack spray-
er typically are made of plastic or steel and hold three to
five gallons. Some knapsack sprayers have a mechanical
agitator that moves when the pump is used. Others have

jet agitation. Before spraying, shake the entire sprayer to
ensure a uniform mix.

The sprayers have a built-in piston or diaphragm
pump that is operated by hand. Some models can be
adapted to either right- or left-hand pumping; the other
hand is needed to operate the flow-control valve and the
wand. The pumps are capable of relatively high pressures
(80 to 180 psi). Some backpack sprayers are equipped
with pressure gauges as well as pressure regulators. The
chamber that pressurizes the chemical liquid is very
small, so the operator must pump while walking and
spraying. At least one company manufactures a knapsack
sprayer with an engine-powered pump. This eliminates
hand pumping but increases the empty weight of the
sprayer by about 50 percent.

The distribution system includes an on-off valve, usu-
ally with a pistol-grip handle, and one or more nozzles
on a wand. The nozzle is often mounted at an angle on a
16- to 20-inch-long wand to aid spray placement on the
trees. Some designs allow for interchangeable nozzle
tips so that the nozzle can be better matched to the job.
Others use an adjustable nozzle that can be varied from a
wide discharge angle to a solid stream. Although the solid
stream setting will throw the liquid farther, it should not
be used on fruit trees because there is little or no atomiza-
tion. Poor coverage and pest control results.

The time and energy needed to use a knapsack sprayer
on fruit trees limits the device to small plantings. When
labor is of minimal consideration, such as with home-
owners and hobbyists, the knapsack sprayer can be effec-
tive. Its size, however, is not practical for applying high
rates of water per acre. Considerable practice is required
to obtain thorough coverage of trees without overspray-
ing, which creates wasteful runoff and may increase the
risk of phytotoxicity.

A great deal of skill is needed to obtain a uniform
application. The rate of spray will be less reliable by
hand than if a tractor sprayer is used. Application rates,
walking speeds, and coverages also will vary with opera-
tor fatigue caused by temperature conditions, the time
of day, the slope of the terrain, and the walking surface.
In addition, the risk of overspraying and underspraying
is increased because the knapsack sprayer uses a small
volume of water. Extra care should be given to coverage
and uniformity.
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Knapsack Mistblower Sprayers

The powered knapsack sprayer, also called a mist-
blower, has a small engine and fan. It is actually a small,
back-carried air-blast sprayer.

Powered knapsack sprayers are equipped with two-
stroke-cycle, three- to five-horsepower engines. These
relatively lightweight engines require that oil be mixed
with the fuel. They operate at 5,800 to 8,000 revolu-
tions per minute and are rather noisy; operators should
wear ear protection. The sprayers weigh between 17 and
25 pounds when empty and are much heavier than the
manual models (Figure 2.3).

The engine propels a centrifugal fan that delivers 200
to 450 cubic feet of air per minute (cfm) at a discharge
velocity higher than 200 mph. With this high velocity,
air shear nozzles are sometimes used. Hydraulic orifice
and rotary nozzles also are popular because they can
easily form and inject droplets into the airstream. The
air from the fan is fed through a flexible tube with an
air nozzle on the end that the operator directs to deliver
the spray. Because of the high discharge velocity, the air
nozzle should be kept at least 6 feet from the trees. The
airstream should be aimed downwind so that air currents
can assist in carrying the droplets away from the opera-
tor. Mistblowers should not be used to apply herbicides.

Powered knapsack sprayers can spray trees much
faster than the manual sprayers. The airstream will assist
in delivery and coverage even at lower application rates.
The number of trees that can be sprayed, however, is
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Figure 2.3. Powered knapsack sprayer.

still limited because the sprayer tanks are small. Because
a tankful will cover only a relatively small area or a

few trees, refilling and measuring the chemicals is time
consuming.

Handgun Sprayers

Handguns are basically hand sprayers with an engine-
powered pump. Hydraulic handheld gun sprayers might
be equipped with more than one nozzle. The multiple-
nozzle guns are, in effect, very small handheld boom
sprayers. A handgun is connected by a hose to a pow-
ered pump. Two or more handguns can be used on one
pump if its capacity is sufficient. Piston or diaphragm
pumps are usually needed to provide the required high
pressure. Because the pump and tank are carried or
towed by tractors or other vehicles, their tanks can be
much larger than is feasible with the knapsack sprayers.
This permits using more water and fewer refills.

As with any hydraulic nozzle, the handgun sprayers
use pressure to atomize the spray liquid into droplets.
The droplets’ velocity when discharged from the nozzle
must carry the spray to the target. The farther the tree
is from the handgun, the higher the pressure must be to
adequately deliver the droplets. Handguns with pistol
grip—handled valves are preferred for spraying fruit trees
because the operator can turn off the spray easily when
going from one tree to the next.

Because the operator controls the travel speed, or
time at each tree, variation in application rates similar
to those of the knapsack sprayer can be expected. Long
and heavy hoses contribute to operator fatigue and result
in less uniformity. Some people build platforms on the
sprayer or tractor on which the handgun operator can
ride. This provides comfort but limits maneuverability.
If you do build a platform, be sure that guards and rail-
ings are adequate to protect the operator.

Two or more people often are used in handgun spray-
ing—one (or more) operates the handgun(s) and one
drives the tractor through the plantation. This increases
the number of people involved in comparison to knap-
sack spraying but allows treatment of many more trees
in a given time period.

Hand Sprayer Calibration

Calibrating a sprayer means making trial runs to deter-
mine the application rate. Calibrationrequires only a few
minutes and is worth the time spent for several reasons.
For one, the right amount of chemical must be ap-

plied to be safe, effective, and economical. Using more
chemical than is needed is wasteful and may pollute

the environment; not applying enough chemical also is
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uneconomical because the treatment is less effective.
Hand sprayers must be calibrated to ensure ac-
curate application rates. The person who will make
the application should do the calibration. The operator
needs to know the application rate so that the percentage
of an acre covered by a tankful can be determined. By
multiplying this percentage by the recommended ap-
plication rate per acre, the operator can find the amount
of chemical required for each tankful. Before calibration
is begun, operate the sprayer with water only to ensure
that all parts are operating properly. Knapsack sprayers,
handguns, and other hand sprayers can be calibrated
with the following methods.

Per-Acre Rates for Broadcast or Band Herbicide
Applications

For broadcast or band spraying of herbicides, or for
continuous “down-the-row” tree spraying, follow these
steps:

1. Select a plot to measure and then mark the calibra-
tion distance appropriate for your nozzle spacing
for broadcast spraying (width covered by a single
nozzle) or your band width for applying a band. The
proper course size should be selected from Table
2.2 (see also Figure 2.4). Caution: The pattern width
depends on the nozzle-to-target distance. You might
need to practice with water on a paved surface until
you determine the proper nozzle height to obtain the
desired pattern width.

2. Fill the sprayer tank with water only and spray the
calibration plot at the desired pressure and walking
speed. Measure the number of seconds required to

spray the calibration course while walking and pump-
ing at a comfortable, steady speed. You might want to
practice with only water on a paved surface to estab-
lish your walking speed and to check for uniformity
by observing the drying pattern.

3. With the sprayer in place and while pumping to main-
tain the selected application pressure (not applicable
to powered pumps), collect the spray output from one
nozzle for the same number of seconds measured in
step 2. Be sure to collect all the spray output from the
nozzle under test for exactly the same time period.
The water in the container will be the same amount
applied to the calibration course. The number of fluid
ounces collected equals the gallons per acre (gpa).

Example: With a 24-inch band, if it took 38 seconds to
cover the 170-foot course, collect the spray output for

38 seconds. If you collect 16 fluid ounces, the applica-
tion rate is 16 gallons per acre and a 4-gallon tankful will
cover 0.25 acre.

Rates for Application on a Per-Tree Basis

Calibrating a sprayer to treat trees is similar to doing it
for a plot, except the application rate per tree is deter-
mined rather than the rate per acre. Follow these steps:

1. Select the desired application rate per acre and divide
by the number of trees planted per acre. This will give
the amount of spray to apply to each tree.

Example: The trees are planted on a 6-by-6-foot
spacing and it is desired to spray at the rate of 100
gallons per acre. The number of trees per acre is the
area (43,560 square feet per acre) divided by the space

Figure 2.4. Calibration course.

Table 2.2. Sprayer calibration distances.

Nozzle Spacing or Calibration Distance

Band Width (inches) (feet)
10 408
12 340
14 292
16 255
18 227
20 204
24 170
28 146
32 127
36 113
40 102
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occupied by each tree (6 feet by 6 feet = 36 square
feet) or 1,210 trees per acre. Divide the desired ap-
plication rate per acre (100 gallons per acre) by the
number of trees (1,210) and determine the amount
for each tree (0.08 gallon per tree).

2. Determine the output of the sprayer (gallons per
minute) by spraying into a container for a period of
time such as 5 minutes.

Example: Spraying into a bucket for 5 minutes
produces 6 quarts or 1.5 gallons. Dividing by the
number of minutes gives a throughput rate of 0.30
gallons per minute.

3. Determine the length of time to spray each tree by
dividing the gallons per tree by the throughput rate.

Example: Given the information above, divide 0.08
gallons per tree by 0.30 gallons per minute to get
0.26 minutes or 16 seconds per tree. Spray each tree
for about 16 seconds.

4. Practice spraying with water while someone times
you until you can consistently come close to spray-
ing each tree for the proper amount of time and, thus,
apply the proper amount of chemical. Recheck your
timing an hour later.

Determining the Amount of Chemical

The main reason for calibrating a sprayer is to determine
the amount of formulated chemical to add to a tankful of
water. The following must be known:

e The calibrated output of the sprayer.
e The measured capacity of the sprayer tank.

e The recommended rate of application.

The operator needs to know the application rate so the
area per tankful can be calculated. With a knapsack
sprayer, the area likely will be less than an acre. Check
the capacity of the sprayer tank; decals or molded marks
often are in error, and foreign-manufactured tanks may
be marked in metric units. The operator must know the
percentage of an acre covered by a tankful. By multiply-
ing this percentage by the recommended application rate
per acre, the operator can find the amount of chemical
required for each tankful.

With a handgun, a tankful may cover several acres
with an herbicide; perhaps less with insecticides and
fungicides.

Example: If a knapsack sprayer has a 4-gallon tank
and is applying 16 gallons per acre, then a tankful will
cover 0.25 acre. If an herbicide is recommended at 3
pounds per acre, then 0.75 pound should be added to
each tankful of water.

Operation of Hand Sprayers

Although most hand sprayers are limited to small
plantings, the handgun can supply a high application
rate because the pump is powered and the spray mix is
portable. Be sure, however, to practice with water while
gaining application competence.

Hand sprayers place the operator near the nozzles
and discharge point of the sprayer. Therefore, all opera-
tors should wear a hat, a long-sleeve shirt, and trousers,
or a spray suit. Depending on the toxicity of the chemi-
cal, other protective wear such as a respirator, goggles,
waterproof gloves, and waterproof boots might be
required. The spray should be discharged when there is
little or no wind, so drift is minimized and the chemical
is not blown on the operator. Always follow the instruc-
tions on the pesticide label attached to the container.

Drift from a hand sprayer can be dangerous, especial-
ly when the spray mix is concentrated. The best solution
is to spray only when winds are less than 5 mph, which
is a very mild breeze. Operators should also use as low
a pressure and as large a nozzle orifice as is practical
to minimize the number of small droplets. Herbicides
should be applied at 15 to 40 psi, depending on nozzle
design. A drift control agent added to the spray mix
might also help.

Thoroughly spraying the entire plant is necessary for
satisfactory pest control. Amounts of spray material per
plant for various fruits are listed in Table 2.3. Pesticide
suggestions are based on the need for pest control under
average conditions. Applying reduced amounts of pesti-
cide is practical under relatively ideal conditions, which
include using highly effective chemicals and efficient
sprayers, as well as having a fruit planting with no
special pest problems. Conditions can change rapidly,
especially during periods of unusually moist weather.
The fruit grower must be prepared to adjust the amount
and frequency of pesticide applications to handle such
situations in accordance with label limitations.

Pesticides have specific ranges of activity. In other
words, a particular insecticide might kill one type of
insect but not another type. Some insecticides have a
very broad spectrum of activity, killing a wide variety of
pests. Other insecticides have a narrow spectrum, killing
only a few kinds of pests.

Knowledge of the properties of insecticides is just
as important as knowledge of the biology of the pest.

In addition, some insecticides might be harmful to the
plant in some situations. An insecticide that successfully
controls insects on apples might cause all of the leaves
to fall off a raspberry plant. It pays to read the label on
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Table 2.3. Pesticide application amounts.

Types of Fruit Amounts
Apples (12 to 15 ft) 510 7 gal/plant
Peaches (7 to 9 ft) 310 4 gal/plant
Cherries, Tart 510 7 gal/plant
Cherries, Sweet 510 7 gal/plant
Plums 4 10 6 gal/plant
Blueberries 2.5 gal/436 sq ft
Brambles 2.5 gal/436 sq ft
Strawberries varies depending on pesticide
Grapes 1 pt/plant
Currants 2.5 gal/436 sq ft
Gooseberries 2.5 gal/436 sq ft

the pesticide container and pay attention to the recom-
mendations, cautions, and warnings in this guide to
avoid disastrous results from the misuse of pesticides.

Days to Harvest Restrictions

Pesticide residues on plants degrade to harmless by-
products over time. Toxicity varies among pesticide prod-
ucts, however, as does the amount of time necessary for
degradation. The toxicity of pesticide residues has been
tested and, in some cases, restrictions have been placed
on the use of a product. The restrictions are usually la-
beled “Days to Harvest Intervals” (DHIs) or “Preharvest
Interval” (PHI). The DHI or PHI is a period of time that
must pass before fruit can be harvested after the applica-
tion of a particular pesticide. If DHIs or PHIs have been
established, they can be found on the pesticide label.

Pesticide Types

Several examples of pesticides available for backyard
plantings are described below. Since various suppliers
provide the same active ingredient under various trade
names, the compounds below are listed using their com-
mon chemical name. Not all insects or diseases appear
on all labels for all crops. Always consult the label be-
fore making pesticide applications. Labels vary greatly
between commercial products of the same material. It

is important to refer to the label for the best timing and
application rates when applying pesticides.

AZADIRACHTIN. This azadirachtin-based biological
insecticide, repellent, antifeedant, and insect growth
regulator is used mostly in soft, organic insect-control
programs. It controls pests on contact and ingestion.
Azadirachtin can be applied using standard spraying
equipment up to the day of harvest. This pesticide is
toxic to fish and aquatic invertebrates.

BACILLUS THURINGIENSIS (Bt—many products) is

a selective microbial insecticide formulation using a
byproduct of the naturally occurring bacterium Bacillus
thuringiensis as its active ingredient. This bacterium is
able to exist as a spore until temperature, moisture, and
available nutrients are conducive to the reinitiation of
the life cycle. Bt exhibits a unique insecticidal activity
when eaten by susceptible larvae, specifically those of
the insect order Lepidoptera (moths and butterflies).

Bt does not have any of the hazards sometimes as-
sociated with chemical insecticides. It has been shown
to be incompatible, however, with mixtures with a high
pH such as Bordeaux mixtures. In orchards, Bt should
provide excellent control of variegated leafroller, tufted
apple bud moth, red-banded leafroller, oblique-banded
leafroller, green fruitworm, and most forest-orchard
species (gypsy moth, tent caterpillar, webworm). If mix-
ing Bt with other products, always add Bt first. Good
mechanical agitation is important to quickly mix Bt.

BORDEAUX—See COPPER COMPOUNDS
Bt—See BACILLUS THURINGIENSIS

CAPTAN is a fungicide with protective and curative ac-
tion. Many of the general purpose product mixes contain
captan (see Table 2.4). Captan is effective against scab,
black rot, white rot, bitter rot, Brooks spot, and blossom
end rot on apples. It is effective against sooty blotch and
flyspeck if the last spray application is not more than 30
to 40 days before harvest. It is not effective against the
rusts, fire blight, or powdery mildew.

Where the early season apple scab control program
fails and scab becomes established in the trees, captan
at low rates cannot be expected to provide control. This
fungicide is highly effective, however, in reducing spore
germination. Use at least 4 to 5 T per 2.5 gal applied at
intervals of no more than 10 to 14 days.

On stone fruits, captan is a good fungicide for the
control of brown rot and scab when adequate spray
schedules are followed. Captan plus wettable sulfur can
be used on peaches when brown rot, scab, and mildew
are present. Captan is effective against cherry leaf spot
and brown rot on tart cherries if the diseases are at a low
level and the spray intervals do not exceed 2 weeks.

Captan has caused a necrotic spotting, yellowing,
and dropping of leaves when used under poor drying
conditions or in combination with sulfur, especially on
Delicious, Stayman, Baldwin, and King apple varieties.
Foliage of d’ Anjou pears has been stunted and cupped.
Necrotic spots on fruit and foliage have occurred on
both plums and prunes where captan was used from
petal fall until the fruit begins to ripen. Its use usually
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results in acceptable fruit finish on apples, peaches, and
nectarines. Captan residues on peaches at harvest may
cause increased skin discoloration from abrasions that
occur during picking and packing. The leaves of some
sweet cherry varieties may be injured by repeated cap-
tan applications. A full-season program of captan may
require the use of miticides or close adherence to a pest
management program. Captan is not registered on pears.
Captan has few spray incompatibilities, but it should
not be used with oil, lime, or other alkaline materials.
Using captan within a week either before or after an
oil application may result in leaf injury on apple trees.
Combinations with sulfur might result in increased
injury under high temperatures and high relative humid-
ity. The preharvest interval for captan is O days. Please
remember to check the label for rates and application
times for best disease control.

CARBARYL (Sevin) is a relatively safe, carbamate insec-
ticide. It is highly toxic to bees and should not be used
near bloom. When applied 2 to 3 weeks after bloom,
carbaryl acts as a fruit thinner on many varieties. Mite
populations usually build up rapidly following carbaryl
applications because of its toxicity to mite predators.
Thus, it is not recommended for most applications
where mites are a threat.

CHLOROTHALONIL (Bravo). Chlorothalonil formulations
are nonsystemic foliar fungicides with protective action
registered for the control of brown rot blossom blight;
leaf curl of stone fruits; scab on peaches, nectarines and
apricots; and cherry leaf spot. There are many formula-
tions of chlorothalonil available to the home gardener
(see Table 2.4). Please remember to check the label for
rates and application times for best disease control

COPPER COMPOUNDS are widely sold as fungicides

for orchard and garden use. Copper is a foliar fungicide
with protective action. These compounds can be highly
phytotoxic to many fruit crops and must be used with
extreme care. Check the label for type of copper and
any cautions that accompany its use. Please remember
to also check the label for rates and application times for
best disease control. Many formulations of copper are
available to the home gardener (see Table 2.4).

Copper was first used in the mid-1800s in grape vine-
yards in France to discourage theft of the grapes. Copper
sulfate and lime were mixed in a slurry and spread over
the grape vines. In 1882 a French scientist observed that
this antitheft treatment was effective in reducing a dis-
ease called downy mildew. This observation was made
near the town of Bordeaux, so the mixture of copper
sulfate and lime became known as Bordeaux mixture.

Copper sulfate is readily soluble in water. This high
degree of solubility is the fundamental cause of the
toxicity problems, which copper sulfate can cause to all
fruit crops. Fixed coppers have been developed that are
relatively insoluble and therefore less toxic to plants;
however, fixed coppers can also result in phytotoxicity
under certain conditions. Fixed coppers include basic
copper sulfate, basic copper chloride, copper oxides,
and copper hydroxide.

The fungicidal activity of copper is based on its abili-
ty to destroy proteins in plants. This is true for all plants,
fungi, and fruit plants. When lime is combined with
copper compounds, it reacts with the copper, making it
more stable. Thus, copper compounds in the presence of
lime would generally produce lower, more uniform con-
centrations of free copper, which in turn would be less
apt to injure plant tissues than if no lime were used. Be-
cause copper has the ability to kill all types of plant tis-
sues, the use of copper fungicides carries with it the risk
of causing injury to fruit plants. Ideally, copper on the
leaf or fruit surface should be in high enough concentra-
tion to kill the fungus or bacteria but low enough not to
cause injury to the plant. Factors that can promote injury
include failure to use enough lime; cold, wet weather
conditions that apparently increase copper’s solubility,
allowing more into the plant and resulting in toxicity;
and application of excessive rates of copper. Even when
no injury is evident on the plant, subtle effects of the
copper on the plant may be occurring. In addition, to
reduce growth and yields, it has been shown that the use
of copper fungicides can reduce the maturity of the fruit
as well as that of the shoots. Copper fungicides can have
subtle, chronic negative impacts on fruit plants.

Copper will provide low to moderate control of many
of the diseases. Bordeaux may be used on pears during
bloom for fire blight control when temperatures are above
70°F and drying conditions are rapid. Fixed coppers, plus
lime, are safer than Bordeaux. They may be used for leaf
curl control on stone fruits and pre- and postharvest leaf
spot control on tart cherries. These compounds are useful
in plant nutrition since they supply copper to the plant.
Strawberries are very sensitive to copper. Never apply
copper to strawberries because severe phytotoxicity will
result under almost any conditions.

Do not apply any of the copper compounds without
adding lime. Lime should be used at a rate one to two
times that of the copper. If a copper material is applied
without lime and yellowing and leaf drop occur, an
application of lime within 2 to 3 weeks of the copper
application may prevent further yellowing and leaf drop.
Again, check the label of the product you intend to use
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to see if lime has already been added in the formulation
or if it is advised to add lime and at what rates. Do not
use copper in cool wet weather. Do not use immediately
before or after using ferbam. Most insecticides are not
compatible with lime.

ESFENVALERATE is a broad-spectrum pyrethroid insec-
ticide with contact and stomach action. Esfenvalerate is
very toxic to fish and other aquatic organisms. Esfen-
valerate is also highly toxic to bees exposed to direct
treatment and residues on plants. Use recommendations
are generally limited to before bloom in Pennsylvania to
conserve Stethorus and other predators of European red
mite. Do not feed pomace to livestock.

FERBAM (Carbamate) is effective on apples for rust and
scab control, on stone fruits for leaf curl, on cherries
and plums for clear spots and black knot, and on pears
for leaf and fruit spot control. Do not use with lime.
Ferbam may produce unsightly residues on leaves and
fruit. On Golden Delicious, Jonathan, and other varieties
that russet easily, injury may result from using ferbam,
especially if it is applied in the pink through mid-June.
The best time to use it is in the prepink period or in later
summer sprays after mid-June.

GARLIC (Guardian). A 10 percent formulation of garlic
is registered on apples and a number of apple pests are
on the label. However, during the 1995 studies conduct-
ed at the Cornell University, no efficacy was observed
when the compound was applied to control fruit pests
listed on the label.

GENERAL PURPOSE PRODUCTS vary depending upon
the manufacturer. Generally, the products will contain
both a fungicide and an insecticide mixed in appropriate
ratios for general control of most diseases and insects
(see Table 2.4).

GLYPHOSATE (Roundup) is registered for use on apples
and pears up to 14 days before harvest and in stone fruit
orchards up to 28 days before harvest. It is effective in
controlling many emerged annual and perennial grasses
and broadleaved weeds. Best results occur when it is
applied as a 2 percent solution. It is labeled as a directed
spray on apples and pears. In stone fruits it must be
applied through a wick applicator. Glyphosate has no
preemergence activity; therefore, it should be combined
with a preemergent material for residual activity.
Caution: Avoid all contact with tree foliage. The
chemical is not readily metabolized by plants, and ac-
cidental coverage could cause injury the following year.
Glyphosate should not be stored or applied in galva-
nized steel or unlined steel (except stainless) containers

or tanks. It can react with these containers to produce
highly combustible hydrogen gas mixtures.

GRANULOSIS VIRUS (Cyd-X, Carpovirusine). The
naturally occurring codling moth granulovirus belongs
to the subclass B of the baculoviridae. Infection with
granulosis virus is an acute insect disease with a short,
rapid course. Incubation is rapid and death occurs 4 to 6
days after ingestion of virus particles. However, as with
other baculovirus infections, the length of the incuba-
tion periods is influenced by temperature. As the disease
progresses the dorsum of the integument turns intense
pink; larvae become swollen and flaccid; shortly before
or soon after death the integument ruptures. The applied
virus is not very persistent in the environment and fre-
quent applications may be necessary to achieve effective
control of codling moth.

IMIDACLOPRID is a systemic, synthetic insecticide with
contact and stomach action. Its mode of action is simi-
lar to that of nicotine. Imidacloprid is used postbloom

in apples for control of leafthoppers, leafminers, and
aphids. For first-generation spotted tentiform leafminer,
imidacloprid should be applied while the larvae are still
in the sap-feeding stage, or within about 5 days after
pollination is complete. For second and succeeding
generations, apply 2 weeks after peak of pheromone trap
catch for each generation. A second application may

be required if severe pressure continues or if genera-
tions are overlapping. For white apple leathopper, target
nymphs of the first and, if necessary, the second genera-
tion. Imidacloprid is toxic to bees. Do not apply this
product or allow it to drift to blooming crops or weeds if
bees are visiting the treatment area.

KAOLIN CLAY—See SURROUND
LAST CALL CM—See MATING DISRUPTION
LAST CALL OFM—See MATING DISRUPTION

LIME SULFUR is good for prebloom powdery mildew
control on apples and for leaf curl control on peaches
and nectarines during the dormant season. High rates
will also control scale insects on stone fruit trees. Sev-
eral formulations are available. Lime sulfur is incom-
patible with most pesticide formulations and should be
used alone (see Table 2.4).

MALATHION is the most widely used home-planting
insecticide because of its broad range of activities and
safety for mammals. It is effective, however, for only 2
to 3 days. It is effective against aphids and moderately
effective against mites, leathoppers, and scale crawlers.
It is available in wettable powder and liquid forms. The
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liquid form, however, may be injurious to the foliage of
sensitive plants, such as raspberries. Phytotoxicity has
been reported on Mclntosh and Cortland apples, sweet
cherries, European grapes, and Bosc pears.

MANCOZEB has a protective effect for controlling black
rot, downy mildew, and phomopsis cane and leaf spot of
grape (see Table 2.4).

MANEB has a protective effect for the control of black
rot, downy mildew, and phomopsis cane and leaf spot of
grape (see Table 2.4).

MYCLOBUTANII (Nova) is a systemic fungicide with
protective and curative action for many of the diseases
of fruit.

METHOXYCHLOR is a chlorinated hydrocarbon insecti-
cide with fairly long residual activity. It is relatively safe
to use since it is not very toxic to mammals and is not
known to be phytotoxic. It can be purchased separately
but is commonly an ingredient in orchard general pur-
pose mixes.

MATING DISRUPTION. Insect sex pheromone—based
mating disruption is widely adapted by commercial
fruit growers to prevent male and female moths from
mating and therefore from producing viable eggs. Since
mating disruption does not kill insects, it needs to be
applied on large areas (minimum 5 acres) in order for it
to be effective. For smaller growers, a different kind of
mating-disruption technology called “attract and kill” is
recommended. A formulation of insect sex pheromone
and insecticide sold under the name of Last Call OFM
or Last Call CM proved to be effective in controlling
Oriental fruit moth or codling moth in small orchards.
Multiple droplets of insecticide/pheromone solution
need to be applied to the tree branches and trunk before
the flight of each generation of Oriental fruit moth/
codling to provide effective control. It is important to
remember that mating-disruption technology, in contrast
to most insecticides, is effective only against the target
insect species and will not control other species of
insects. In order to control both Oriental fruit moth and
codling moth, separate applications of Last Call OFM
and Last Call CM need to be applied.

PERMETHRIN is a nonsystemic, broad-spectrum syn-
thetic pyrethroid insecticide with contact and stomach
action, having a slight repellent effect. The compound

is active against: leafrollers, plum curculio, plant bugs,
rosy apple aphid, and leathoppers. Permethrin is not
recommended after bloom to prevent outbreaks of Euro-
pean red mite.

PYRETHRUM is a natural insecticide produced by several
species of Chrysanthemum sp. and is the precursor of
the synthetic pyrethroid insecticides. Pyrethrum is avail-
able as an emulsifiable concentrate, in combination with
rotenone, or alone as a wettable powder. Pyrethrum is
labeled against a large number of pests: grape leafthop-
per, potato leafthopper, leaf curl plum aphid, blueberry
flea beetle, blueberry thrips, and blueberry sawfly. Py-
rethrum is quickly broken down in the environment and
may be used up to and including the day of harvest.

ROTENONE is derived from the root of various plants of
the Derris or Lonchocarpus species from Southeast Asia
and Central and South America. Rotenone is a broad
spectrum botanical insecticide with expected activity
against a broad range of pests: codling moth, plum cur-
culio, European apple sawfly, apple maggot, pear psylla,
European red mite and two-spotted spider mite, Japanese
beetle, and tarnished plant bug. Rotenone is nontoxic to
syrphid flies that feed on aphids, and to honeybees. Due
to the fact that rotenone is rapidly degraded by sunlight
it needs to be reapplied frequently (every week or less).
Rotenone is also highly toxic to fish and birds.

ROUNDUP—See GLYPHOSATE

RYANIA is a botanical insecticide made from the ground
stems of Ryania speciosa, a plant native to tropical
America. Ryania is toxic to moth pests such as codling
moth.

SAFER INSECTICIDAL SOAP is a “natural” pesticide for
insect and mite control on fruit trees. This soap-like
material, consisting of long-chain fatty acids, is thought
to disrupt the cellular metabolism of insects and mites.
It has been used to control a variety of insects on vari-
ous crop and noncrop plants. Safer insecticidal soap is
effective only in the liquid state as it contacts the insect
or mite. Once dried, it is not toxic to the pest. In certain
situations, this pesticide can be an effective alterna-
tive to traditionally used insecticides. Moreover, it is
extremely safe for humans and other animals. There are
no reentry restrictions, and sprays can be applied up to
the day of harvest. There is a lingering concern, how-
ever, about fruit russeting associated with the product,
especially in dilute applications. Moreover, it may be
toxic to Stethorus, the black ladybird beetle used as a
mite predator. Therefore, we currently recommend Safer
insecticidal soap only for nonbearing apple and pear
trees and other fruit crops.

On apples, Safer insecticidal soap has proven ef-
fective against motile stages of mites and white apple
leafhoppers. Apply one part Safer insecticidal soap
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concentrate and 50 parts soft water to foliage. Be aware
that agitation in the spray tank can cause excessive
foaming and require the use of defoamer (see label on
Safer insecticidal soap container).

On pears, Safer insecticidal soap is effective against
pear psylla and mites in postbloom applications at the
same rate recommended for apples. However, it is not
effective against many other pear pests during post-
bloom. It can be mixed with a one-half rate of another
insecticide to provide a broader range of effectiveness.

SEVIN—See CARBARYL

SPINOSAD @ is a member of the new Naturalyte class
of insecticides labeled for apples in 1998. Spinosad is
recommended for control of leafrollers and thrips on
peaches, plums, cherries, nectarines, prunes, and apri-
cots. The compounds also possess some activity against
Oriental fruit moth and codling moth. It is formulated
as a suspension concentrate. This product, with both
contact and ingestion activity, provides about 7 to 8
days of residual activity on the tree. Natural enemy
toxicity is low. Spinosad can be used to manage various
lepidoptera pests and also has activity against apple
maggot. Control of spotted tentiform leafminer is very
good with one application per brood. Excellent control
can be achieved for tufted apple bud moth and oblique-
banded leafroller with two applications per generation.
Spinosad under the trade name Entrust is registered for
use by organic fruit growers.

STREPTOMYCIN is used for the control of fire blight on
apples and pears. Bloom sprays are most effective when
applied at night. See discussion of bloom sprays in
apple and pear spray programs for amounts and timing.

SULFUR is very effective against powdery mildew of
apples and cherries and scab on peaches and nectarines.
Some varieties are easily injured by sulfur applications.
Jonathan and Cortland are more tolerant than Stayman
and Delicious. Rome Beauty is intermediate. Allow at
least 7 days between oil and sulfur applications. Some
of the newer sulfur formulations can be used in seasonal
programs on apples without injury. Read the labels on
these products for rates (see Table 2.4).

SUMMER HORTICULTURAL OILS are horticultural “su-
perior oils” with a narrow 10 to 90 percent distillation
range that permits relatively safe use on apple foliage
during the summer months. In orchards under an effec-
tive prebloom mite-control program, a summer oil can
effectively suppress mite and aphid populations when
applied at petal fall timing and subsequently at 2 and

4 weeks after petal fall. Using oil at a concentrate rate

higher than 1 percent solution increases the likelihood
of phytotoxicity and is therefore not recommended.
Apple variety and spray drying conditions should be
taken into account to minimize any possible effects on
fruit finish. The slow drying conditions and extremes of
cool or hot conditions should be avoided when applying
horticultural mineral oils. Treatment with other materi-
als is generally not recommended.

SUPERIOR OIL with a 60- or 70-second viscosity is rec-
ommended as a control measure for preventing San Jose
scale, European red mite, and aphids. The 60- or 70-sec-
ond oil is not a dormant-type oil. It is lighter and more
volatile than the original superior oil used as a dormant
spray. The main advantage of the lighter 60- or 70-sec-
ond oil is the reduced possibility of plant injury. It is
safer because it is more volatile, resulting in less persis-
tence on the tree. It remains on the tree long enough to
kill the pest, but not long enough to interfere with vital
plant processes or oil-incompatible pesticides that may
be applied later. Because of this safety factor, the 60- or
70-second oil can be applied up to the prepink stage of
apple tree development. Oil applied during silver tip to
Y4-inch green is not nearly as effective on mites as it is
when applied between 2-inch green and full pink.

SURROUND ¢ (kaolin clay) is a novel, nontoxic mate-
rial that forms a mechanical barrier film to protect fruit
against insect and solar damage. Surround is registered
for use on pears, apples, and stone fruit. Surround sup-
presses insects by creating a protective white particle
barrier on plant surfaces, which repels and irritates
insects. For best results, the material should be first used
before expected insect appearance and reapplied every 7
to 14 days throughout the season. Uniform and consis-
tent coverage is essential for effective insect suppression
and control. Special washing may be required at harvest
to remove residue from fruit.

2,4-D (various names) is a broadleaf contact herbicide
that will not control grasses. It is particularly useful for
controlling perennial weeds. It should not be applied to
bare ground or under hot dry conditions. DO NOT use
ester formulations of 2,4-D because they are extremely
volatile and could vaporize and damage surrounding
nontarget vegetation. Use with extreme caution if grapes
or solanaceous vegetable crops are in the immediate
vicinity. Not recommended if the area to be treated con-
tains a domestic well field.
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Table 2.4. Pesticides available for home garden use on various fruit crops.?

8 v 4 8

Active 2 EE2E 8t 8
Ingredients  Examples of o 8 £ 28,2385 8¢E¢8E¢
Contained in  Products Containing = % ":’, -E = 2 5 § c% % s 8 § £ 3 5

. . 2 o o © 2 8 £ & 5 8 & 32 &8 5 8 &
Products Listed Ingredient Company < oA 2 o <06 S »hecmomom S O W T
Calcium . )
Polysulfide® Lime Sulfur Spray Bonide Y Y Y Y Y Y Y Y

Sureguard Lime Sulfur Value Garden Sup- vy oYy Y y v oy v oy

Solution ply, LLC

Hi-Yield Lime Sulfur yoluntary Purchas- Y Y Y Y Y v oy v v oy

Spray ing Groups

Oil and Lime Sulphur 5. e Y Y Y Y Y Y v Y Yy v

Spray
Captan Fruit Tree Spray Bonide Y Y Y

Captan 50WP Bonide Y Y

Agway Complete Fruit

Tree Spray Agway Y Y Y Y Y

Value Garden

Allpro Captan 50W Supply Y Y Y Y Y Y Y Y Y

Ferti-Lome Liquid Fruit yoluntary Purchas- v Y Y Y Y ¥ v

Tree Spray ing Groups

Captan Wettable Powder g;e:gon Chemical Y Y Y Y Y Y
Chiorothalonil  -ungonil Multipurpose gy Y Y Y Y Y

Fungicide

Fruit Tree, Vegetable,

and Ornamental Fun- Monterey Y Y Y Y Y Y

gicide

Garden Disease Control ~ Ortho Y Y Y Y Y

Daconil 2787 Plant

Disease Control Dragon M M
Copper? Liquid Copper Fungicide  Bonide Y Y Yey Y Y Y

Gordon's Bordeaux PBI/Gordon Corp. Y Y v Y Y Yy Y

Mixture

Copper Spray or Dust Bonide Y Y Y Y Y

Tenn-Cop 5E Griffin LLC Y Y YO Y Y Y Y

Copper Soap Concern Y Y Y
Mancozeb Mancozeb Flowable Bonide Y
Maneb Maneb Garden Fungi- 1 viiq Y

cide

Maneb Tomato and Gordon’s y

Vegetable Fungicide
Myclobutanil ~ Immunox Spectracide Y
Neem Qil® 70% Neem Oil Monterey Y Y Y Y Y Y Y Y Y Y Y Y
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Table 2.4. Pesticides available for home garden use on various fruit crops (continued).
[7] 173 [~}

Ingredients  Examples of @ 8 £ 28,8885 38 £ 35 ¢&
Contained  Products Containing 2 g8 £ g & & 2 28388 ¢cE 3
. . . S o © © 2 8 £ & E &8 8 32 6 5 8 &
in Products Listed Ingredient Company < oA 20 <0 S »hoeocomo S S W T

Fungicide 3 Concentrate  Garden Safe Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Qil: Ultrafine Year-Round Sun-spray (Sunoco) Y
Petroleum/ Pesticidal Oil
Paraffinic® Note: Labeled on many

crops, but as fungicide

only on grapes

Horticultural Spray Qil Dragon Y Y Y

0il and Lime Sulphur Bonide Y Y Y Y

Spray
Sulfur Sulfur Plant Fungicide Bonide Y Y Y Y Y Y Y Y Y
(Sulphur)® Wettable or Dusting Dragon Chem. Corp. Y Y

Garden Sulphur

Dusting Wettable Sulfur ~ Hi-Yield Y Y Y Y Y

Garden Fungicide for Safer Y Y

Flowers, Fruit, and

Vegetables
Bactericides
Streptomyces  Fire Blight Spray Bonide Y Y
sulfate?

a. This table includes examples of products available to home gardeners for use on various fruit crops in Pennsylvania. This list was current as of April 14,
2005. Other formulations exist with the same active ingredient as some of the products listed above that may or may not be labeled for the same uses.

Always consult the label before making pesticide applications.

b. Certain formulations of these active ingredients exist that are suitable for organic production. They may be listed with the Organic Material Review Institute
(OMRI), and their classification may be acceptable or restricted. For specific information, check the Web sites www.omri.org or www.paorganic.org.

c. Sour cherries only.

USING PESTICIDES SAFELY
General Guidelines for Pesticide Safety
Always Read the Label!

Only use pesticides when necessary. Before using any
pesticide product, always read the label, as it is a legal
document. The label provides information on which
pests can be controlled, on which crops the pesticide
product can be used, and the recommended rates and
times of application. Any “off-label” use is a violation
of both federal and state laws. Correct use of pesticides
is essential to protect human, animal, and plant health as
well as to protect the environment. Additionally, proper
use will ensure chemical residues on crops and animals
do not exceed legal limits (tolerances).

» Before using any pesticide, read the label.

* Become familiar with current federal and state pesti-
cide laws and regulations.

Follow all safety precautions on the label.

Wear protective clothing and use protective equip-
ment (both are referred to as PPE) according to
instructions on the pesticide label.

Minimum clothing requires long pants, long-sleeved
shirt, socks, and shoes. In addition, one should ide-
ally wear chemical-resistant gloves (nitrile, butyl, or
neoprene) and unlined rubber boots.

Be careful when handling pesticide materials to avoid
spilling on skin or clothing.

Never eat, drink, smoke, or use tobacco products
while applying pesticides.

When selecting pesticides, consider type of formula-
tion and the application equipment required.

Avoid drift to nontarget areas, which may endanger
other plants or animals. Dusts drift more than sprays
and airblast sprayers create more drift than boom
sprayers.
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* For record-keeping requirements, record the date,
time, location, amount of each pesticide used, and
any other required information as soon as possible.

e Bathe or shower in hot, soapy water after applying
pesticides.

e Wash clothing worn while applying pesticides sepa-
rate from other laundry, in hot, soapy water. Con-
taminated clothing must be handled with the same
precautions as the pesticide itself.

Parts of the Pesticide Label

You should always read and understand the label before
using any pesticide product. An EPA Registration Num-
ber (as indicated by the letter “A” in the figure below)
indicates that the product has been registered and its
label was approved by the Environmental Protection
Agency (EPA). The active ingredient, the chemical(s) re-
sponsible for controlling the pest, is listed on the product
label along with its concentration (indicated by the letter
“B”). All pesticide labels have a signal word (indicated
by the letter “C”) to indicate the relative acute toxicity of
the product to humans and animals. If two products will

control the same pest, signal words can help you choose
the least toxic chemical to control the pest. (Signal words
will be discussed later in more detail.)

The directions for use section on the label (indicated
by the letter “D”) tell you how to properly use a product
to get the best results without harming yourself, oth-
ers, and the environment. Remember, it is a violation of
federal law to use any pesticide in a manner inconsistent
with its labeling. Items included in this section include
which pests the product is registered to control, where
the product can be used (plants, animals, locations), how
to apply the product, how much product to use, when
the product should be applied, how often to apply the
product, how soon the crop can be used or eaten after an
application, and when people and animals can reenter a
treated area after application.

Precautionary statements provide information about
possible hazards of using the product. The Statement of
Practical Treatment or First Aid (indicated by the letter
“E”) describes what you should do if you are exposed
or accidentally poisoned by a product. Also, emergency
telephone numbers may be listed.

I!I Icide, Inc.

Weed Eliminator

Concentrate

HERBICIDE Kills Lawn Weeds

(dandelion, clover, thistle, and other listed broadleaf weeds)

B —-e Active Ingredients:

Mecoprop, dimethylamine salt
2,4-D, dimenthylamine salt .
Dicamba, dimenthylamine salt

.. 85.05%
TOTAL 100.00%

nert Ingredients: ...

KEEP OUT OF REACH OF CHILDREN

c—r- CAUTION

See back label for additional
precautionary statements.

g

A ___Lem Reg. No. : 123-114-16802
EPA Est. No. : 50263-PA-A

Net Contents 32 fl oz
(1gt) 946mi

c.
723 Pestrcrde Sarety Lane

(215) 555 0000
www.icide.com

STOP! Read the entire label first.
Observe all precaution and follow directions carefully.

Directions For Use

It is a violation of Federal law to use this product in a
manner inconsistent with its labeling.

Weeds Controlled:

Black medic, broadleaf plantain, buckhom, chicory, chickwee

curly dock, dandelion, knotweed, purslane; south thistle, speeﬂwell,
white clover.

Amount t
o (2 Tbe) per Fgallon of water for each 400 sq ft
Spray evenly over 1,000 sq ft until sprayer is empty.

Measure:
To treat entire lawn (broadcast application): Use a tank or hose-end sprayer.
Measure lawn. Calculate square feet by multiplying length times width.

To spot treat individual weeds in lawns:
Use a tank sprayer.

Mow:
Do 6t mow for 1to 2 days before or after application.

I' soll ls dr¥‘ water 1 to 2 days before application. Rain ol
watering 6 hours after application will hot wash away offectiveness.

ray
Woeay WD and actively growing, temporaturo is below 90 degreoe
and air s calm to avoid spray drift onto landscape plants as contact with
F2h1ag6 tmay Injure Rowbes, Shruln, sracs. B Giher dosirabi piants:

Reapplication can be made in 2 to 3 weeks if necessary. Newly seeded lawn
can be sprayed after first mowing. Bare spots can be planted with grass seed
1 week after application.

Important:
If an ornamental shrub or tree is in the lawn, keep spray off foliage
and exposed roots.

Do not spray carpetgrass, dichondra, or desirable clovers. Do not uss on or
around fruis, vegatables, or flowers. ‘The maximum numbs
applications ber ireatment site 15 2 por year. Do not exceed speclfled Josages

Do not allow people (other than applicator) o pets on treatment area during
application. Do not enter treatment area until spray has dried.

Storage and Disposal
Storage:

Store in original container in a locked storage area inaccessible to children
or pets. Avoid temperature extremes.

Di osal

Triple-rinse and puncture container. Then offer for recycling or dispose of
i Sanitary landfil, of by other procedures approved by local and state
authorities. If burning is allowed, stay out of smoki

Precautionary Statements

Hazards to Humans and Domestic Animals:

Caution:

Harmful if swallowed. Avoid contact with eyes, skin, and clothing.

Wear face shield or googies when mixing, loading, or applying this product.
When using this product, wear long-sleeved shirt, long pants, socks, shoes,
and rubber gloves.

Personal Hygiene:

After using this product, rinse gloves before removing. Remove clothing and
launder ssparately before reuse, Promptly and thoroughly wash hands and
exposed skin with soap and water.

Environmental Hazards:

Do not apply when weather conditions favor drift. This product is toxic to

aquatic Invertebrates. Drift or runoff may adversely affect aquatic invertebrates.
First Aid ——E
Always have the label available when seeking medical attention.

If in eyes: immediately flush eyes with plenty of water. Get medical attention
if irritation persists.

If on skin: Wash with plenty of soap and water. Get medical attention.

If swallowed: Call a Poison Center immediately. Do not induce vomiting.
Note to Physicians: Emergency information call 215-555-0000.
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Pesticide Toxicity

For all pesticides to be effective against the pests they
are intended to control, they must be biologically ac-
tive, or toxic. Because pesticides are toxic, they are

also potentially hazardous to humans and animals. Any
pesticide can be poisonous or toxic if absorbed in exces-
sive amounts. Pesticides can cause skin or eye damage
(topical effects) and can also induce allergic responses.
However, if used according to label directions and with
the proper personal protective equipment (PPE), pesti-
cides can be used safely. For this reason, people who use
pesticides or regularly come in contact with them must
understand the relative toxicity and the potential health
effects of the products they use. The risk of exposure to
pesticides can be illustrated with the following simple
equation:

Hazard of Pesticide Use = Toxicity x Actual Exposure

Toxicity is a measure of the ability of a pesticide to
cause injury, which is a property of the chemical itself.
Pesticide toxicity is determined by exposing test animals
to different dosages of the active ingredient. Tests are
also done with each different formulation of the product
(for example, liquids, dusts, and granulars). By under-
standing the difference in toxicity levels of pesticides, a
user can minimize the potential hazard by selecting the
pesticide with the lowest toxicity that will control the
pest.

Applicators may have little or no control over the
availability of low-toxicity products or the toxicity of
specific formulated products. However, exposure can be
significantly reduced or nearly eliminated by using PPE.
For example, over 90 percent of all pesticide exposure
comes from dermal exposure, primarily to the hands
and forearms. By wearing a pair of chemical-resistant
gloves, this exposure can be reduced at least 90 percent.
Therefore, by wearing the correct PPE, the hazard of
pesticide use can be reduced to an insignificant level for
the applicator.

Acute Toxicity and Acute Effects

Acute toxicity of a pesticide refers to the chemical’s
ability to cause injury to a person or animal from a
single exposure, generally of short duration. The four
routes of exposure are dermal (skin), inhalation (lungs),
oral (mouth), and eyes. Acute toxicity is determined by
examining the dermal toxicity, inhalation toxicity, and
oral toxicity of test animals. In addition, eye and skin
irritation is also examined.

Acute toxicity is usually expressed as LD, (lethal
dose 50) or LC, (lethal concentration 50). This is the

amount or concentration of a toxicant required to kill 50
percent of a test population of animals under a standard
set of conditions. LD, values of pesticides are recorded
in milligrams of pesticide per kilogram of body weight
of the test animal (mg/kg) or in parts per million (ppm).
LC,, values of pesticides are recorded in milligrams of
pesticide per volume of air or water (ppm). To put these
units into perspective, 1 ppm is analogous to 1 inch in
16 miles or 1 minute in 2 years.

The LD,, and LC, values are found in the product’s
Material Safety Data Sheet (MSDS), which is available
from the supplier or product manufacturer where pes-
ticide products are purchased. Most are also available
from various online sources including the manufactur-
er’s Web site or through various search engines as listed
on our Web site at http://www.pested.psu.edu/resources/
web/labels.shtml. For many reasons, especially in an
emergency situation, maintaining a file with copies of
the label and MSDS for each pesticide product used is
highly recommended.

The LD, and LC,, values are useful in comparing
the toxicity of different active ingredients as well as
different formulations of the same active ingredient.
The lower the LD, value of a pesticide, the less it takes
to kill 50 percent of the test population, and, therefore,
the greater the acute toxicity of the chemical. Pesticides
with high LD, values are considered the least acutely
toxic to humans when used according to the directions
on the product label.

Signal Words

Acute toxicities are the basis for assigning pesticides to
a toxicity category and selecting the appropriate signal
word for the product label. Pesticides that are classified
as “highly toxic” on the basis of either oral, dermal, or
inhalation toxicity must have the signal words DAN-
GER and POISON (in red letters) and a graphic of a
skull and crossbones prominently displayed on the pack-
age label. PELIGRO, the Spanish word for danger, must
also appear on the label of highly toxic chemicals. Acute
oral LD, values for pesticide products in this group
range from a trace amount to 50 mg/kg. An exposure of
a few drops of a highly toxic material taken orally could
be fatal to a 150-pound person.

Some pesticide products are labeled with the signal
word DANGER without the skull and crossbones sym-
bol. A DANGER signal word does not provide informa-
tion about the LD, value of the chemical. Instead, this
signal word alerts the user of potentially more severe
skin or eye effects from the product (caused by its ir-
ritant or corrosive properties).
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Pesticide products considered “moderately toxic”
must have the signal words WARNING and AVISO
(Spanish) displayed on the label. Acute oral LD, values
range from 50 to 500 mg/kg. An exposure of 1 teaspoon
to 1 ounce could be fatal to a 150-pound person.

Pesticide products classified as either “slightly toxic
or relatively nontoxic™ are required to have the signal
word CAUTION on the pesticide label. Acute oral LD
values are greater than 500 mg/kg.

Chronic Toxicity and Chronic Effects

Any harmful effects that occur from repeated small
doses over a period of time are called chronic effects.
The chronic toxicity of a pesticide is determined by
observing symptoms of test animals, which result from
long-term exposure to the active ingredient.

Some of the suspected chronic effects from exposure
to certain pesticides include birth defects (teratogen-
esis); fetal toxicity (fetotoxic effects); production of
tumors (oncogenesis), either benign (noncancerous) or
malignant (cancerous/carcinogenesis); genetic changes
(mutagenesis); blood disorders (hemotoxic effects);
nerve disorders (neurotoxic effects); and reproduc-
tive effects. The chronic toxicity of a pesticide is more
difficult to determine through laboratory analysis than
is acute toxicity. The product’s MSDS also contains
information regarding chronic symptoms of pesticide
exposure.

Symptoms of Pesticide Poisoning

The symptoms of pesticide poisoning can range from

a mild skin irritation to coma or even death. Different
classes or families of chemicals cause different types of
symptoms. Individuals also vary in their sensitivity to
different levels of these chemicals. Some people may
show no reaction to an exposure that may cause severe
illness in others. Because of potential health concerns,
pesticide users and handlers must recognize the com-
mon signs and symptoms of pesticide poisoning.

The effects, or symptoms, of pesticide poisoning can
be broadly defined as either topical or systemic. Topical
effects generally develop at the site of pesticide contact
and are a result of either the pesticide’s irritant prop-
erties (either the active and/or inert ingredient) or an
allergic response by the victim.

Dermatitis, or inflammation of the skin, is accepted
as the most commonly reported topical effect associated
with pesticide exposure. Symptoms of dermatitis range
from reddening of the skin to rashes and/or blisters.
Some individuals exhibit allergic reactions when using

pesticides or when these materials are applied in or
around their homes or places of work. Symptoms of al-
lergic reactions range from reddening and itching of the
skin and eyes to respiratory discomfort often resembling
an asthmatic condition.

Systemic effects are quite different from topical ef-
fects. They often occur away from the original point of
contact as a result of the pesticide being absorbed into
and distributed throughout the body. Systemic effects
often include nausea, vomiting, fatigue, headache, and
intestinal disorders.

Seeking prompt medical attention is important;
however the development of certain symptoms is not
always the result of exposure to a pesticide. Common
illnesses such as the flu, heat exhaustion or heat stroke,
pneumonia, asthma, respiratory and intestinal infections,
and even a hangover can cause symptoms similar to pes-
ticide exposure. Carefully consider all possible causes
of your symptomes.

Responding to Pesticide Poisoning
Symptoms

Be alert for the early symptoms of pesticide poison-
ing. Responding immediately and appropriately when
pesticide exposure is suspected will help minimize the
effects of exposure and, in extreme cases, may save a
life. If you are having symptoms but are unsure if they
are pesticide related, at least notify someone in case
your symptoms become worse. At this time, call the Na-
tional Poison Center at 1-800-222-1222 for guidance
on the proper response to your symptoms. This number
will direct your call to the nearest poison center, which
is staffed on a 24-hour basis.

If safe to do so, take the pesticide container to the
telephone. (However, if the pesticide container is con-
taminated, write down the product name and percentage
of active ingredients to take to the phone.) The product
label provides medical personnel information such
as active ingredients, an antidote, and an emergency
contact number for the manufacturer of the product. If
you must go to the hospital or doctor’s office, take the
entire container, including the label, with you. In order
to avoid inhaling fumes or spilling the contents, make
sure the container is tightly sealed and never put it in the
enclosed passenger section of a vehicle.

If the MSDS is available, also take it with you
because it frequently contains additional information
for medical personnel. In addition to posting emer-
gency numbers or having them readily available by a
telephone, keep these numbers in all service vehicles
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involved in transporting pesticides. Additional pesti-
cide information can also be obtained by contacting the
National Pesticide Information Center (NPIC) located
at Oregon State University at 1-800-858-7378. The
NPIC provides a variety of unbiased information about
pesticides to anyone in the United States. (Medical
professionals and government agencies can call NPIC at
1-800-858-7377.)

First Aid for Pesticide Poisoning

Reviewed by J. Ward Donavon, medical director of Pin-
nacleHealth Toxicology Center, Harrisburg Hospital

Immediate and appropriate action, such as providing
first aid, may be necessary to prevent serious injury to
a victim of pesticide poisoning. The situation can be a
life-or-death matter. The product label should be one of
the first sources of information in a pesticide exposure
emergency, in addition to calling the National Poison
Center (1-800-222-1222) and 911. First aid is only the
“first response” and is not a substitute for professional
medical help.

General First Aid Instructions

* Most important, be sure to protect yourself by wear-
ing appropriate protective clothing and equipment if
there is a likelihood of being directly exposed to a
pesticide while administering first aid or removing
the victim from an enclosed area.

e Have current labels and Material Safety Data Sheets
(MSDS) available.

e Have emergency response telephone numbers readily
available.

e Assemble a first aid kit with necessary supplies.

e Always have a source of clean water available. In an
extreme emergency, even water from a farm pond,
clean water irrigation system, or watering trough
could be used to dilute the pesticide.

e If oral or dermal exposure has occurred, the first ob-
jective is usually to dilute the pesticide and prevent
absorption.

e If inhalation exposure occurs, first protect yourself,
and then get the victim to fresh air immediately.

e Never give anything orally to an unconscious person.

e Become familiar with the proper techniques of arti-
ficial respiration; it may be necessary if a person’s
breathing has stopped or become impaired.

Specific First Aid Instructions
If the victim is NOT breathing:

First—Evaluate the surroundings of the victim. Protect
yourself from pesticide exposure prior to and while giv-
ing assistance.

Second — Administer artificial respiration and call 911.
Third —Call the National Poison Center (1-800-222-1222).

Fourth—Decontaminate the victim immediately; wash
thoroughly and quickly. Speed is essential.

If the victim IS breathing:

First—Evaluate the surroundings of the victim. Protect
yourself from pesticide exposure prior to and while giv-
ing assistance.

Second — Decontaminate the victim immediately; wash
thoroughly and quickly. Speed is essential.

Third —Call 911 if the victim has ill effects from the
exposure.

Fourth—Call the National Poison Center (1-800-222-1222).

If the pesticide has been spilled on the skin or clothing,
remove any contaminated clothing immediately and thor-
oughly wash the skin with soap and water. Avoid harsh
scrubbing since it enhances pesticide absorption. Rinse
the affected area with water, wash again, and rinse. Gen-
tly dry the affected area and wrap it in a loose cloth or
blanket, if necessary. If chemical burns of the skin have
occurred, cover the area loosely with a clean, soft cloth.
Avoid the use of ointments, greases, powders, and other
medications unless instructed by medical personnel.
Heavily contaminated clothing should be disposed of
properly. If clothing is not heavily soiled, wash all con-
taminated clothing separately from any other laundry in
hot water, at a high water level, and with a heavy duty lig-
uid detergent. Run the washer through a complete cycle
with detergent and no clothes to remove pesticide residue
before another wash. Store washed protective clothing
separately from other clothes. (Also, do not store protec-
tive clothing and equipment in pesticide storage areas.)

If the pesticide has entered into the eyes, hold the eye-
lid open and immediately begin gently washing the eye
with clean running water. Do not use chemicals or drugs
in the eye wash water. Continue washing for 15 minutes.
If only one eye is involved, avoid contaminating the
other one. Flush under the eyelids with water to remove
debris. Cover the eye with a clean piece of cloth and seek
medical attention immediately. If contact lenses are worn,
remove and discard the contacts, then wash the eyes as
described above.
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If the pesticide has been inhaled, get the victim to
fresh air immediately. However, do not attempt to
rescue someone who is in an enclosed area unless you
are wearing appropriate protective equipment. Have the
victim lie down and loosen their clothing. Keep the vic-
tim warm and quiet. If the victim is convulsing, watch
their breathing and protect their head. Keep the chin

up to keep air passages free for breathing. If breathing
stops, administer artificial respiration and call 911. Call
the National Poison Center (1-800-222-1222) after the
victim is stabilized for further advice.

If the pesticide has been swallowed, contact the
National Poison Center (1-800-222-1222) and provide
them with the name and approximate amount of materi-
al that was ingested. Call 911 immediately if the victim
has symptoms from the exposure. If the pesticide has
entered the mouth but has not been swallowed, rinse the
mouth with large amounts of water.

Inducing vomiting is rarely advised for any poisoning,
including pesticide poisonings.

If a petroleum product (kerosene, gasoline, oil, lighter
fluid, EC pesticides) has been swallowed, call the Na-
tional Poison Center (1-800-222-1222) and 911 immedi-
ately for further instruction.

If a corrosive poison (a strong acid or alkali) has been
swallowed, dilute with water or milk immediately.
Consult the National Poison Center (1-800-222-1222)
and 911 immediately. The victim may experience

severe pain and have extensive mouth and throat burns.
Fortunately, most commonly used pesticides are not cor-
rosive, but some household disinfectants and germicides
fall into this category.

Safe Storage of Pesticides

* Read the label for specific storage instructions and
precautions.

* Store pesticides in a clean, cool, dry, and well-venti-
lated building. Always lock the area to prevent entry
by children and untrained persons. Mark the storage
facility with an appropriate warning sign.

e Maintain proper temperature control. For example,
if emulsion-type materials freeze, the emulsion may
be destroyed, resulting in loss of effectiveness and
possible serious plant injury.

* To avoid the danger of cross-contamination, do not
store herbicides with other pesticides.

* Keep dry materials above liquid materials.

* Do not store pesticides where food, water, feed,
seeds, fertilizers, or personal protective clothing and
equipment (such as respirators) can become contami-
nated.

» Store pesticides in their original containers. Never
store pesticides in any food or drink containers.

* Do not remove the labels.
* Keep lids tightly closed.
e Check containers frequently for leaks.

e Clean up spilled chemicals promptly and properly.
Dispose of broken or damaged containers and any
pesticide waste in an approved and safe manner as
directed on the product label.

e Keep an inventory of all chemicals. Mark each con-
tainer with the year of purchase.

e Inform your local fire department of any chemicals
(including fertilizers) stored in large quantity.

Safe Disposal of Pesticides

* Read the pesticide label for specific disposal instruc-
tions.

e Avoid disposal problems by purchasing only the
amount of material needed for one growing season.
Do not stockpile.

e Use proper personal protective clothing and equip-
ment when you dispose of pesticide wastes and
containers.

e Mix only the amount of pesticide required for a
particular application. If you mix too much, use the
surplus by applying the material at the recommended
rate to one of the crops listed on the label.

e Do not dump pesticides or pesticide rinsates on the
ground or pour them down sinks, toilets, or other
drains, including storm sewers.

e Pressure rinse or triple rinse empty pesticide contain-
ers with water and pour the rinse water into the spray
tank. Drain the containers for 30 seconds each time.

e After rinsing metal, plastic, or glass containers,
puncture, break, crush, or in some way render unus-
able. Recycle plastic containers through the Plastic
Pesticide Container Recycling Program sponsored by
the Pennsylvania Department of Agriculture (PDA).
Contact your regional PDA office for further infor-
mation. Disposal in a sanitary landfill is desirable if
conducted in accordance with local regulations.
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e [f stated on the label and permitted by local ordi-
nances, combustible containers can be burned. How-
ever, do not burn pesticide containers near residential
areas or where the smoke can contact humans. Avoid
exposure to the smoke; it may contain toxic vapors.
Bury the ashes, since they also may be toxic.

e Send large metal drums to a reconditioning company.

e Before disposing of pesticide concentrates, check
with PDA’s CHEMSWEEP Program, which provides
disposal options for unwanted and outdated pesticide
concentrates free of charge.

e Do not reuse empty pesticide containers for any
purpose.

e Clean up thoroughly after handling and disposing of
pesticides.

Current Status of Restricted-Use
Pesticides In Pennsylvania

Under the authority of the amended Pennsylvania
Pesticide Control Act of 1973 and the amended Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA),
applicators who apply restricted-use pesticides (RUP) in
the production of an agricultural crop must be certified
as a private applicator or must work under the direct
supervision of a certified applicator. Furthermore, only
certified applicators can purchase restricted-use pesti-
cides. The pesticide dealer is required by law to record
the name, address, and certification number of the pur-
chaser of RUPs, as well as the identity of the product,
amount sold, and date of purchase. Commercial and
public pesticide applicators must be certified to use both
general and restricted use pesticide products.

The official list of Pennsylvania’s RUPs includes
all pesticide products designated as restricted-use by
the U.S. Environmental Protection Agency, and, in the
interest of the public health and welfare of the citizens
of the Commonwealth, any other product designated for
restricted-use by the Secretary of Agriculture, Common-
wealth of Pennsylvania. If a pesticide is restricted use, it
will be clearly marked on the label.

Poison Control Centers
1-800-222-1222

Calling the toll-free National Poison Center hotline will
connect you to the nearest poison center. Pennsylvania
residents are served by the Pittsburgh Poison Center
and the Poison Control Center in Philadelphia.






Controlling Wildlife Damage in the Home

Fruit Garden

o the passing robin or deer, your fruit garden

appears to be a grocery store. In most cases,

growers can tolerate a little damage from
wildlife, but sometimes losses can become excessive if
measures are not taken to control wildlife damage. In
general, fruit-eating birds such as robins and starlings
and browsing mammals such as deer, voles, and rabbits
are the most common wildlife problems in the home
fruit garden.

Effective management begins by anticipating the
extent of damage and responding with the appropriate
control. Before deciding on a control method, if any,
you should consider the cost and benefits of the control
program. Economic costs are not the only costs that
should be taken into consideration. Time constraints and
the impacts of the control methods on other nontarget
wildlife should be considered. In many instances, an
integrated pest management (IPM) plan is the best ap-
proach.

BIRDS

On many farms or orchards, bird damage is minimal and
growers choose to ignore the problem or just take the
loss from birds into account as a management cost. For
others, problems from birds can be substantial, resulting
in the consumption of or damage to large portions of the
fruit crop.

The type and amount of damage caused, effective
control methods, and legal protection vary among bird
species. As a result, it is very important for a grower to
be able to identify the birds causing damage. A num-
ber of field guides for identifying birds are available at
bookstores or libraries. Listed below are the species that
most often cause damage to fruit, along with a brief de-
scription of each bird and the type of damage it causes.

Species of Birds
Crows

The American crow, Corvus brachyrhynchos, is a
problem primarily for apples. It pecks deep triangular
holes in the apples, often destroying the fruit or leaving
it susceptible to disease.

Grackle

The common grackle, Quiscalus quisula, has a black
body, an iridescent head, and a keel-shaped tail. Grack-
les consume small fruit such as blueberries whole. They
often slash large fruit such as cherries and apples and
leave it damaged.

House Finch

The house finch, Carpodacus mexicanus, is a relative
newcomer to the eastern United States—its historic
range is in the western part of the country. In the 1940s,
it was released on Long Island, New York, and has been
spreading in numbers and distribution since that time.
The house finch has brown streaks and looks like a
sparrow. The male has patches of orange or red under its
chin and on its sides.

The house finch starts at the top of a blueberry bush
and pecks berries in rapid succession. Many are left
damaged. It also pecks grapes open and feeds on the
juice and pulp within. It leaves small irregular nicks
on apples, which often make the fruit susceptible to
disease. The house finch causes extensive damage to
fruit in the western United States. In the eastern United
States, it is not a major problem but might become one
in the future.

House Sparrows

The house sparrow, Passer domesticus, is also an exotic
species introduced from Europe. The male can be rec-
ognized by his black bib and white cheeks. The female
is drab brown. House sparrows damage grapes, cherries,
and other small fruit, generally by pecking holes. The
house sparrow is not protected by law.
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Robin

The American robin, Turdus migratorius, is a common
and well-known bird. It is probably the species most fre-
quently reported as consuming small fruits and cherries.
Robins consume whole cherries, grapes, blueberries,
and other small fruit and frequently cause substantial
damage.

Starling

The European starling, Sturnus vulgaris, is an exotic
(nonnative) species introduced into North America from
Europe. It has a black-speckled appearance, short tail,
and wings that appear triangular when the bird is in
flight. Starlings are not protected by law. They can cause
extensive damage to fruit because they often descend

on orchards in huge flocks. Starlings eat small fruit such
as grapes whole, and slash large fruit such as cherries.
They peck holes in apples, consume the inside of the
fruit, and leave the apple hollowed out.

Others

A number of other species might cause problems, de-
pending on the time of year and the habitat surrounding
the orchard or garden. Species include the cedar wax-
wing (Bombycilla cedrorum), gray catbird (Dumetella
carolinensis), northern mockingbird (Mimus polyglot-
tos), and Baltimore oriole (Icterus galbula).

Damage

Damage to fruit does not occur randomly. By being
familiar with patterns of damage, a grower may be able
to reduce damage or the cost of control by concentrating
control methods in particular areas and at times of the
season when damage is most severe.

Although all farms and orchards are susceptible to
damage, it usually is greatest on farms in close proxim-
ity to town environments where birds such as robins
and starlings are abundant. Damage is generally higher
in orchards isolated from other orchards. In large areas
of orchards, so much fruit is available that the amount
of damage on any one site is fairly low. The size of the
orchard also influences the amount of damage. As a
pattern, small orchards generally experience a greater
degree of damage than large orchards because they have
fewer trees. Thus, damage can be an important problem
for those who produce fruit on a small scale.

The time at which the fruit matures appears to influ-
ence the amount of damage. For apples, bird damage
is highest on early maturing varieties. Late varieties
that experience damage are primarily ones that turn red
early in the season. These patterns suggest that birds are

responding to the color change in apples. Bird damage
to cherries and grapes is also greatest to early ripening
varieties. Early ripening fruit might be damaged more
frequently because it matures at a time when other fruits
are not available.

Legal Status

Federal law protects all species of birds except starlings,
house sparrows, and pigeons. All other species are pro-
tected and cannot be trapped or shot without a permit.
The only exceptions to this rule are blackbirds, cow-
birds, crows, and grackles, which may be killed without
a permit when they are observed committing or about to
commit damage. When controlling birds through lethal
methods, use extreme care in identifying the species
causing damage.

Damage Control

The type of control you choose will depend on a number
of factors. Use your knowledge of damage patterns and
species behavior to decide when and where to use con-
trol methods and the types of control methods to use. A
listing of product suppliers can be found in Appendix D.

Netting

For many types of fruit, netting is the most effective
way to reduce bird damage. Cover, cage, or surround
trees, vines, and bushes with nylon or plastic mesh,
closely woven wire, or cheesecloth before the fruit be-
gins to ripen and throughout the harvest period.

In most cases, netting is placed directly over the
plants or bushes, but for some fruits such as high-
bush blueberry, a framework is built and the netting is
suspended over the frame. The major disadvantages of
netting include the high initial cost, the time necessary
to apply it, and the inconvenience of working around
it. Although netting is expensive, it can be reused for
a number of years if it is removed carefully and stored
over winter. When deciding whether to use netting,
growers should consider the costs of purchasing and
installing it relative to the losses from bird damage.
Although netting is the most effective means of bird
control for small fruits and isolated trees, other methods
are available.

Scare Tactics and Noise Devices

Many growers use visual scare devices and noisemak-
ers to frighten birds away from fruit crops. Visual scare
devices include streamers, spinners, aluminum pie tins,
plastic owl and snake models, and scare-eyes (large
balloons with eyes painted on them). They are most
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effective when used in conjunction with sound devices.
Because birds learn quickly that visual scare devices are
harmless, they should be used only during short damage
periods and should be changed regularly. Varying loca-
tions, colors, and types of scare devices enhances their
effectiveness.

A number of noise devices are available. Cannons,
exploders, sirens, and other noisemakers work best
when the sound is presented at irregular intervals and
the sound source is moved frequently. Taped distress
calls are more effective, but the calls are usually species
specific, so a grower must obtain a tape of the distress
calls of the type of bird causing the damage. A problem
with both visual and scare tactics is that birds become
accustomed to them over time.

Chemical Repellents

One chemical repellent, methyl anthranilate (MA), cur-
rently is registered for use on small fruits in Pennsylva-
nia. In the past, the repellent methiocarb (Mesurol) was
registered for use on cherries and blueberries; however,
this product is no longer registered in Pennsylvania.

Methyl anthranilate is a colorless to pale-yellow
liquid with a grape-like odor. It has been used as a food
and drug flavoring for humans for years. In preliminary
tests, fruit treated with MA were consumed significantly
less than untreated fruit. In addition, human consumers
could not detect a difference in taste between fruit that
had been treated earlier in the season and fruit that had
not been treated. MA should not be applied to blueberry
plants, however, because it has been known to cause
foliar burns in field studies and has not been cost effec-
tive. Methyl anthranilate is currently registered for use
on fruits and turf.

Summary

For best results in reducing bird damage, growers
should use a variety of simultaneous techniques and
start the control program before birds have established
a habit of feeding on the fruit. Control is much more
difficult after feeding patterns have become established.
Growers also should keep records of attempted control
methods and their success rates. The methods listed
above are only suggestions.

MAMMALS

Various mammal species can cause damage to fruit trees
and shrubs. Rabbits and rodents such as mice and voles
will damage the twigs, bark, and roots of plants if given
the opportunity. Deer will browse on foliage and twigs
and can damage the bark.

Voles

Voles are small rodents with short legs, stocky bodies,
small eyes and ears, and short tails. Two species, the
meadow vole (Microtus pennsylvanicus) and the pine
vole (Microtus pinetorum), might damage fruit trees and
become serious pests in orchards. The meadow vole is
approximately 5.5 to 7.5 inches long. It has brown fur
mixed with black, and its tail is approximately twice the
length of its hind foot. The meadow vole is also called
the meadow mouse. The pine vole is Pennsylvania’s
smallest vole. It is 4 to 5 inches long and has chestnut or
auburn fur and a short tail approximately as long as the
hind foot.

Voles are vegetarians, feeding on grasses, tubers, and
seeds. They also consume the bark of young trees. Un-
like many other small mammals, voles do not hibernate.
Instead, they are active throughout the year, both day
and night, with peak activity at dawn and dusk.

Meadow voles create surface runways in the grass;
in winter, they are active in these runways beneath the
snow. Pine voles build underground tunnels in loose,
crumbly soil. As they build the tunnels, they push out
dirt, producing small conical piles of soil on the ground
surface. Both types of voles build large globular nests
of dry grasses and leaves. The nests are located close to
tree trunks, in tussocks of grass, and at the end of bur-
TOWS.

Voles are extremely prolific. Their peak breeding
activity occurs between March and October, but when
winters are mild, voles may breed all year long. A
female meadow vole could potentially produce over 70
young in a year, and the young voles become sexually
mature at the age of 1 month. As a result, under ideal
conditions vole populations can reach densities as high
as 270 voles per acre. Scientists have found that voles
exhibit regular population fluctuations at approximately
4-year intervals. Populations apparently crash to levels
as low as 10 voles per acre after peak years and then be-
gin to build up again. Voles can cause extensive damage
to orchards, particularly during peak population years.

Damage

Voles can cause extensive damage to fruit trees and
orchards by girdling seedlings and trees and damaging
roots. Damage occurs primarily during winter when
other types of food are scarce. The most common form
of tree injury caused by meadow voles is trunk girdling
at or near the ground surface. Since voles burrow in the
snow, they might damage tree trunks as high as the ac-
cumulated snow. Young trees are especially susceptible
to attack. Occasionally, meadow voles will burrow in
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the soil and damage roots, resulting in weak, unhealthy
trees.

Damage from pine voles is harder to detect because it
occurs underground as voles consume small roots, girdle
large roots, and eat bark from the base of trees. By the
time growers note weak, unhealthy trees, the damage
already is extensive.

Signs of Voles

The most easily identified sign of meadow vole pres-
ence is a system of surface runways in the grass.
Meadow voles create these runways by their feeding
activities and keep them free of vegetation. The runways
are generally about 1.5 inches wide. Bits of freshly cut
vegetation and accumulations of vole droppings (brown
or green in color and shaped like rice grains) in the run-
way are positive evidence they are being used. Vegeta-
tion, small roots, or mold in the runways indicate that
the voles are no longer using them. Pine voles do not
use surface runways, so their presence is much harder
to detect. In apple orchards, tiny, elongated tooth marks
on apples on the ground are signs of both meadow voles
and pine voles.

Legal Status

Voles are classified as nongame mammals and can be
controlled when causing damage.

Damage Control

NATURAL CONTROLS. Hawks, owls, snakes, weasels,
raccoons, foxes, opossums, and house cats all feed on
voles. These predators are beneficial in orchards because
they help keep vole populations under control. Whenev-
er possible, growers should encourage these predators,
or at least not harass or kill them.

When natural controls are inadequate, artificial meth-
ods must be used to control vole populations. The fall is
the best time for initiating control programs. A number
of different control methods are listed below. The great-
est success is usually achieved by using a variety of
techniques at once.

HABITAT MODIFICATION. In orchards, the major food
sources for voles are normally not the fruit trees, but
roots and stems of grasses and other groundcover. As a
result, habitat modification (e.g., reducing or eliminating
grasses and cover) is one of the best long-term methods
of controlling voles. Repeated mowings that maintain
groundcover at a height of 3 to 6 inches serve to limit
both food and cover and expose voles to predators.
Where possible, mow both between trees in a row as
well as along tree rows. Delays between mowings result

in excessive vegetation, which, when cut (especially
with a sickle-bar mower) forms a thatch layer that pro-
tects voles. A flail or rotary mower is preferred to reduce
thatch.

Establishing vegetation-free zones that extend at least
2 feet from tree trunks will discourage voles from living
near the bases of trees, where they cause the most dam-
age. Vegetation-free zones can be established by mow-
ing, applying herbicides, cultivating, or placing a layer
of crushed stone or gravel 1 to 2 inches deep extending
15 to 18 inches from the trunk. Do not allow mulch,
prunings, or decaying vegetation to accumulate around
the bases of trees or in tree rows.

EXCLUSION. Hardware cloth barriers can be used to keep
voles from girdling small trees. Wrap a strip of 0.25-
inch or smaller mesh hardware cloth around the base

of each small tree. The hardware cloth should be set 4

to 6 inches into the ground and be approximately 18 to
24 inches high. Use higher guards where snow might

be deep. Tree guards should be large enough to allow
for 5 years of growth. This method is very effective but
extremely labor intensive and expensive when a large
number of trees need protection.

REPELLANTS. Several repellants are registered for
voles. The primary active ingredient in these products

is capsaicin (the “hot” in hot peppers). It is not clear
how effective these products are at deterring voles. If
you need to protect a large number of plants, repellants
could become too expensive. As with most repellants,
they should be applied before damage is significant, and
always follow label directions.

TRAPPING. Trapping is not an efficient way of control-
ling voles in large orchards, but it is an effective and
safe control method in small orchards or around selected
trees. Use standard wooden-base snap traps (mouse

size) and bait them with peanut butter, oatmeal, or apple
slices. For meadow voles, place the traps in runways,
flush with the ground and perpendicular to the runway.
Place the trigger end directly in the runway. For pine
voles, locate a tunnel and place the trap within the tunnel
and perpendicular to it.

SUMMARY. Keep the grass mowed as if it were your
front lawn. This is an excellent way to control rodents.
Rodents require lots of cover to keep their natural preda-
tors—hawks and cats—from finding them. If the cover
is removed, voles won’t stay in the area. Use snap traps
to help maintain populations at low levels.
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Cottontail Rabbits

Cottontails are active year round and can been seen at
dawn and dusk. They tend to concentrate in favorable
habitat such as brushy fence rows or field edges, brush
piles, or landscaped backyards where food and cover are
suitable. They need cover such as burrows or brush piles
to escape predators. Cottontails are rarely found in thick
shrubbery or dense forests; they generally spend their
entire lives in a 10-acre or smaller area. Lack of food or
cover usually is the motivation for a rabbit to relocate.
Population density varies with habitat quality, but an
average of three to five rabbits per acre is reasonable.

Description of Damage

Rabbits can feed on plants in your orchard year-round.
Rabbits damage woody plants by gnawing bark or clip-
ping off branches, stems, and buds. In winter, when the
ground is covered with snow for long periods, rabbits
can severely damage trees and shrubs. Some young
plants are clipped off at snow height, and larger trees
and shrubs can be completely girdled.

In addition, the character of the bark on woody plants
influences rabbit browsing. Most young trees have
smooth, thin bark with green food material just beneath
it. Such bark provides an easy food source for rabbits.
The thick, rough bark of older trees often discour-
ages gnawing. Even on the same plant, rabbits avoid
the rough bark but girdle the young sprouts that have
smooth bark.

Damage Identification

Rabbit damage can be identified by the characteristic
appearance of gnawing on older woody growth and

the clean-cut, angled clipping of young stems. Dam-
age occurs primarily within 2.5 feet of the ground. The
clipping of small twigs and buds appears as a knifelike
slanting cut with no apparent tooth marks. When rabbits
gnaw bark, they gnaw in patches. The average width of
a cottontail’s incisor is 0.1 inch and the average width
of the tooth mark is 0.08 inch. Squirrels and voles also
gnaw bark, but their tooth marks are much narrower.
Distinctive round droppings or rabbit tracks in the im-
mediate area also are good signs of their presence.

Legal Status

In Pennsylvania, rabbits are classified as game animals
and are protected as such. The Pennsylvania Game
Commission grants exceptions to property owners, al-
lowing them to trap or shoot rabbits outside the normal
hunting season on their own property if damage is oc-
curring.

Damage Control

Many methods can be used to control damage by cot-
tontail rabbits. Exclusion techniques, such as fences and
tree wraps, are among the most effective ways to control
damage. Such techniques are the only methods to control
damage in areas where rabbit populations are high. In ar-
eas with moderate damage, repellents have been used to
successfully reduce damage. Because of the cottontail’s
high reproductive potential, trapping and other lethal
techniques are not effective over long time periods.

EXCLUSION. One of the best ways to protect a berry
patch is to put up a fence. A fence of 2- to 4-foot chicken
wire, with the bottom tight to the ground or buried a few
inches, is sufficient to prevent young rabbits from get-
ting through. The lower 1.5 to 2 feet should be covered
with small mesh wire. A fence might seem costly, but
with proper care it will last many years and reduce dam-
age caused by rabbits and other animals.

Cylinders of 0.25-inch wire hardware cloth will
protect young orchard trees. The cylinders should be
placed 1 to 2 inches out from the tree trunk and should
extend higher than a rabbit’s reach when it stands on
the expected snow depth. Rabbits commonly damage
vegetation at a height of 2 to 3 feet, depending upon the
snow depth in winter. You can use larger mesh sizes,

0.5 to 0.75 inch, to reduce cost, but be sure the cylinder
stands far enough away from the tree trunk that rabbits
cannot eat through the holes. Commercial tree guards or
tree wrap are another alternative. When rabbits are abun-
dant and food is in short supply, only hardware cloth will
guarantee protection. Small-mesh (0.25-inch) hardware
cloth also protects against vole damage.

REPELLENTS. Several chemical repellents discourage
rabbit browsing. For best results, use repellents and other
damage-control methods at the first sign of damage.
Always follow the application directions exactly. Since
pesticide registrations change frequently, check with
your local cooperative extension office for information
on repellents or other new products available for use in
your area. Remember that some repellents are poisonous
and require safe storage and use.

Most rabbit repellents are contact or taste repellents
that render the treated plant parts distasteful. Taste repel-
lents protect only the parts of the plant they contact; new
growth that emerges after application is not protected,
and heavy rains may necessitate reapplication. Odor
repellents protect plants within a limited area and do not
need to be touching the plant. The degree of efficacy is
highly variable, depending on the behavior, and num-
ber of rabbits, and the availability of alternative food



48

Fruit Production for the Home Gardener

sources. When rabbits are abundant, use other control
techniques along with chemical repellents.

Hinder and Deer-off are available for use on consum-
able plants such as fruits. Hinder consists of ammonium
soaps of higher fatty acids. It is an odor repellent that
may be sprayed or painted on the foliage. Hinder has
been found to be effective in repelling rabbits and deer
from crops and ornamental plants. Deer-off consists of
garlic oil, capsaicin, and putrescent whole egg solids.

It is an odor and taste repellent that can be applied to
foliage, but edible fruits should be cleansed prior to
consuming. Hot Sauce Animal Repellant, by Millers,
which contains capsaicin (the heat source in hot sauce),
can also be applied to fruit trees; however, it must be ap-
plied either before the fruit is on the plant or after it has
been removed. Capsaicin is a taste repellent. The warm
sensation it leaves in the throat of the animal is believed
to cause the animal to avoid eating that plant again. The
effectiveness of capsaicin-containing repellents varies
depending on the availability of other food sources.

TRAPPING. Trapping can be used to remove rabbits from
problem areas. Several excellent styles of commercial
live traps are available from garden centers, hardware
stores, and seed catalogs. Most commercial traps are
made of wire and last indefinitely with proper care. Live
traps often can be rented from animal control offices or
pest control companies.

Dry corn and dried apples make very good year-
round bait. Dried leafy alfalfa and clover are good cold-
weather baits. Apples, carrots, cabbage, and other fresh
green vegetables are good baits in warmer weather, but
these soft baits become mushy and ineffective once
frozen. For best results, use baits similar to the fruit on
which the target rabbits are feeding. Position the bait at
the rear of the trap. Placing a trap involves a few easy
steps:

® Place traps where you know rabbits feed or rest.
Check for runways along the edge of cover. To lo-
cate an active runway, look for rabbit droppings and
clipped twigs. Place sticks in the ground in front of
the trap to guide the rabbit into the trap.

* In winter, face traps away from prevailing winds to
keep snow and dry leaves from interfering with the
door.

® Move traps if they fail to make a catch within a
week.

Check traps twice a day to replenish bait or remove the
catch. Legally, in Pennsylvania, traps must be checked
every 36 hours, but they should be checked every 12

hours, particularly in suburban areas where neighbor-
hood pets might be caught.

A commercial wire trap can be made more effective
by covering it with canvas or some other dark material.
This will cause the trap to resemble a safe, secure en-
vironment. Be sure that the covering does not interfere
with the trap’s mechanism.

HABITAT MODIFICATION. Although frequently over-
looked, removing brush piles, weed patches, dumps, and
other debris near fruit gardens can be a useful way to
manage rabbits. Keeping your grass mowed will remove
potential cover that might attract cottontails to your
garden. Filling old woodchuck or skunk burrows will
remove their potential as rabbit homes. Encouraging

the rabbit’s natural enemies—or at least not interfering
with them—may aid in reducing rabbit damage. Hawks,
owls, foxes, mink, weasels, and snakes all help control
rabbits.

SUMMARY. The most effective method of reducing rab-
bit damage to your garden or orchard is fencing or other
forms of exclusion along with habitat modification. If
numbers of rabbits are low and alternative food sources
are available, repellents also might be useful in reducing
damage.

White-Tailed Deer

Deer are most active during early morning and evening
hours. They can have a home range of several square
miles, but this varies with season, habitat, sex, and even
individual characteristics. Whitetails are creatures of
habit—most use the same home range year after year.
They also tend to establish one part of their home range
for feeding and another part for resting. For instance, if
deer establish an orchard as a source of food, they will
habitually move into the area a little before sunset to
feed, and move back to the woods before dawn to rest.

The natural food habits of deer depend on the time of
year and the plant species available. During the winter
months, deer consume evergreen and dry leaves, as well
as dormant buds. In the spring and summer, they eat
new growth on woody and herbaceous plants. From late
summer to early winter, fruits and nuts comprise a large
part of a deer’s diet.

Damage

Deer cause damage to fruit plants year round, but the
most serious damage occurs in the winter months when
the availability of natural foods is limited. Dwarf,
semidwarf, and young standard fruit trees are the most
susceptible, because most of the tree is within reach of
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the deer. In winter, browsing on dormant terminal buds
may lead to stunted or misshapen growth in standard
fruit trees less than 3 years old. Browsing on fruit buds
of dwarf and semidwarf trees may lower fruit produc-
tion. In either case, severe winter browsing can reduce
tree vitality and even cause death.

During the spring and summer, natural sources of
forage are readily available to whitetails; however, they
still might browse new growth on fruit trees and eat
ripening fruit. In autumn, deer might continue to browse
and eat fruit within the planting. Additionally, bucks can
cause severe damage by rubbing their antlers on trees,
which can result in broken limbs and girdling of the
trunk if the deer removes enough bark.

Monitoring

The extent of deer damage can be monitored through
direct and indirect observation. Deer might be “caught
in the act” during their active periods in the evening and
early morning. Indirect observation involves recogniz-
ing signs that deer leave behind.

Lacking upper incisor teeth, deer characteristically
tear off vegetation, leaving jagged edges that identify
browsed trees. In comparison, browsing by rodents and
rabbits leaves a clean-cut surface. The height of the
damage, however, might be the only factor necessary to
eliminate any mammal other than deer. Another method
for determining the source of damage is to search for
tracks. Deer leave a distinctive split-hoofed track that
can easily be seen in damp soil or snow. Monitoring your
fruit plantings for damage is an important, ongoing pro-
cess and the first step in a successful management plan.

Legal Status

White-tailed deer are classified by the Pennsylvania
Game Commission as a game mammal. As such, they
are protected. Deer may be harassed throughout the
year, but harming deer is prohibited outside of the legal
hunting season, unless your livelihood comes from
growing crops or fruit.

Damage Control

HUNTING. In Pennsylvania, the white-tailed deer is

a protected game species. The game commission is
authorized to manage the size of the deer herd through
regulated hunting of antlered and antlerless deer. As a
landowner, you should encourage hunting in your area,
especially if your fruit plantings are subject to heavy
deer damage. Posted areas serve as refuges for deer
during the hunting season and might compound the
damage to an orchard by concentrating the deer popula-

tion. Before opening the area to hunters, make sure the
orchard is a safe area for hunting. Consult your local
wildlife conservation officer for information on opening
your land to hunters, or on eligibility requirements for
hunting.

REPELLENTS. Repellents are most effective when
integrated into a damage-control program that includes
fencing, hunting, and several types of repellents. Apply
repellents at the first sign of damage to prevent deer
from establishing a feeding pattern at the site. Area
repellents include tankage (putrefied meat scraps),
ammonium soaps, bone tar oil, blood meal, and human
hair. Contact repellents work by taste and must be ap-
plied directly to the plant. These repellents work best if
you apply them in the dormant season on dry days when
temperatures are above freezing. Examples of contact
repellents are putrescent egg solids, thiram, and hot
pepper sauce (capsaicin). Remember that whenever you
apply a commercial repellent, you are required by law
to comply strictly with the label. Home remedies often
have limited success.

Human hair can be obtained from a local barber shop
and placed in small bags (cloth or plastic—if plastic is
used, punch three to four holes in the bottom). Tie up
the tops and hang them around the garden or individu-
ally in trees. Soap bars can be placed in individual
trees. Blood meal and tankage can be hung around the
perimeter of the planting, initially 20 feet apart and
then closer together if needed. Place these items about
30 inches off the ground, about the average height of a
deer. Remember, success depends upon early preventa-
tive monitoring, as well as on alternation of materials.

Repellents containing denatonium saccharide, such
as Ro-Pel, have been found to be less effective. There
is little evidence to suggest that the bittering agent,
denatonium saccharide, works as a mammal repellent.
These products are taste repellents that may only be ap-
plied to plants during the dormant season. Because they
are taste repellents, the new growth in the spring is not
protected. Denatonium saccharide, including Ro-Pel,
is not approved for rabbits. However, it is an approved
deer repellent.

Repellents have variable results —what works for one
grower might not work for another, and success differs
from year to year. Some repellents do not weather well
and require repeated applications during the season.
Also, if deer are very hungry and the area lacks other
more palatable food resources, they might ignore the
repellents. Success must be measured by how much the
damage has been reduced since it is rarely eliminated.
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In areas where deer density is low and damage is light,
repellents may be a cost-effective part of your IPM
strategy.

FENCING. Fencing deer out of the orchard is the most
efficient way to reduce damage when deer density is
high and damage is extensive. The conventional 8-foot
woven-wire fence effectively excludes deer by form-
ing a barrier around the orchard. The fence consists of
two widths of 4-foot woven wire and 12-foot posts. To
prevent deer from crawling under the fence, keep the
wire close to ground level. Unfortunately, deer-proof
fencing is expensive, but it is effective, long lasting, and
requires little maintenance.

An alternative to barrier fencing is an electric fence.
This type of fence is designed to change the deer’s
behavior. Although deer can easily jump an electric
fence, they will instead try to go through or under it.
An electric fence takes advantage of this behavior and
successfully trains the deer to stay 3 to 4 feet away from
the wires.

Researchers at Penn State have developed a low-cost,
five-wire electric fence. Through tests conducted state-
wide, the design has shown to be an adequate means of
deer control. The fence incorporates high-tensile steel
wire; in-line wire strainers; and high-voltage, low-im-
pedance energizers. High-tensile fence can absorb the
impact of deer and tree limbs, thereby eliminating some
of the problems associated with soft-wire fences. In ad-
dition to Penn State’s five-wire fence, other high-tensile
electric fence designs are available.

The disadvantages of electric fences include re-
quired high maintenance and regular inspections. You
must maintain a 6- to 8-foot-wide mowed strip along
the fence perimeter to discourage deer from jumping
and to decrease the weed load on the fence. You must
also regularly check the electric current to ensure that
the shocking power is sufficient for turning the deer.
The advantages include a relatively low cost and, when
properly maintained, a long life.

SCARE TACTICS. Another method of deer control in
orchards is the use of guard dogs. Deer quickly learn
the extent of a dog’s range if it is chained. But free-
ranging dogs can deter deer from feeding in any part

of the orchard. An electronic containment fence can be
buried or placed on an existing fence. This will keep
the dogs in the orchard but allow them free access to
all areas. Most dogs will patrol the edge of their terri-
tory; therefore, a closely mowed strip along the fence
line will enable them to patrol the entire area. Herding
breeds are the most effective because of their natural
tendencies to chase animals. Long-haired breeds may
be more apt to patrol in colder weather and therefore
come in contact with deer in more conditions than the
shorter-haired breeds. Place dog houses and feeders
near established deer trails if they exist in your orchard.
This will increase the likelihood that the deer will come
in contact with the dog. Place dogs in the containment
approximately one month before damage is anticipated.
This will allow the dogs to get used to the containment
system and the area.

SUMMARY. Deer damage management is a complicated
issue with many alternatives that depend upon financial
considerations and the amount of damage that can be
tolerated. A combination of control methods such as
fencing and repellents is most effective. If possible,
opening your orchard to hunters after considering safety
and zoning regulations is a good way to reduce the deer
herd on your property.

CONCLUSION

Wildlife damage can be reduced and maintained at a
tolerable level if the species causing damage is properly
identified and control methods are implemented before a
damage pattern is established. Anticipation of potential
problems is the key to effective damage control. The use
of a variety of control techniques is essential because
the offending species can become accustomed to a
single method.

Wildlife damage to fruit and fruit trees is a seasonal
problem. In many instances, damage will occur only
over a short time period of days or weeks. Control meth-
ods might be necessary only during those short time
periods. Observation of damage and damage trends can
reduce the time and money allocated to damage-control
techniques.



CHAPTER 4

Pome Fruits: Apples and Pears

pples and pears, botanically referred to as

pomes, are excellent candidates for the home

garden, as long as you are committed to the
attention to detail and pest management that the crops
require. Advantages of homegrown pome fruit are
numerous. You can grow varieties that are not readily
available in grocery stores, control the level of pes-
ticides used, and gain a greater understanding of the
processes of nature that interact with the tree to produce
these wonderful fruits. Remember, however, that pro-
ducing high-quality apple and pear fruit requires careful
observation as well as knowledge of how to respond to
various pest problems that you may encounter.

Because apples and pears have many insect and
disease pests, growing quality fruit in Pennsylvania is
difficult without some pesticide use. Home gardeners
are encouraged, however, to purchase disease-resistant
varieties if they are available. Although these varieties
are not resistant to all diseases that occur in Pennsyl-
vania, they are resistant to the major ones. Pesticides
still might be required, particularly in wet seasons, but
their application rates can be reduced greatly. Under
normal conditions, a home gardener might have to apply
pesticides six to ten times to produce fruit of reasonable
quality. If scab-resistant apples are planted, a gardener
might need only two to three pesticide applications to
produce quality apples.

VARIETY SELECTION
Scab-Resistant Apple Varieties ¢

Scab-resistant apple varieties are varieties that are not
susceptible to apple scab, the most important disease in
the Northeast. These varieties have been bred geneti-
cally for immunity to this pathogen. As a result, fungi-
cides are not needed to control apple scab throughout
the growing season. Scab-resistant apple varieties are,
however, susceptible to the summer fruit diseases, in-
cluding black rot, white rot, bitter rot, sooty blotch, and
flyspeck, and they vary in susceptibility to cedar apple
rust, powdery mildew, fire blight, and leaf spots.

In certain regions and summers, sooty blotch and
flyspeck can cause extensive fruit blemishing. These
blemishes are only superficial and can be partially
rubbed off. They cause the fruit to look unsightly but do
not affect taste. These two diseases can be minimized by
training and pruning the trees to increase air circulation
and reduce humidity in the canopy. 4

None of the scab-resistant apple varieties are com-
pletely immune to cedar apple rust. Even those rated as
rust resistant will need fungicide protection from rust
if they are planted adjacent to cedar trees that harbor
this pathogen. It is advisable to remove the cedar trees
if possible. To ensure high fruit quality, fungicides still
will be required on scab-resistant varieties; however,
fewer will be needed than on highly scab-susceptible
varieties such as Empire, MclIntosh, and Red Delicious.
The number of fungicides applied on scab-resistant
varieties also will depend on the particular season, espe-
cially if it is extremely wet.

Scab-resistant apple varieties are excellent choices
for the home garden and backyard farmer. The fruit are
of reasonable quality and can be produced with only
a few pesticide applications each year. These varieties
make harvesting fresh apples from late July through
October possible (Table 4.1).

Standard Apple Varieties

Traditional apple varieties (Table 4.2) also can be grown
in the home orchard. The varieties listed in the table
were selected for their popularity and availability. Some
of the newer varieties such as Gala, Fuji, or Jonagold
are especially valued because of their fruit quality.
When choosing these varieties, the orchardist should be
aware that a more intensive pesticide program must be
followed to obtain marketable fruit.

Some apple varieties such as Red Delicious and
Golden Delicious also are available in various strains. A
strain is a mutation of a certain variety that has been se-
lected and propagated for an improved characteristic. A
strain might differ in fruit characteristics, growth char-

Text continued on page 54.
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Table 4.1. Scab-resistant apple varieties recommended for home planting in Pennsylvania (listed in order of ripening).

Variety Characteristics Ripening Period Disease Rating®
CAR2 PM FB

Pristine Very early, medium-sized yellow Late July to M R M
apple, pleasant tart flavor with early August
a smooth, attractive finish.

Williams Pride  Early, dark red-purple apple. Large Mid-August R M R-M
fruited. Semi-tart flavor. Sometimes
shows water-core or bitter pit.

Redfreed An early, red-skinned, sweet summer apple.  Late August to R R-M  R-M
Crisp. Does not have a long storage life. mid-September

Crimson Crisp¢  Rich flavor with moderately acidic and a Early September M M S
spicy aftertaste. Bright red fruit with cream-
colored flesh

Libertyd Mid-season, high-quality dessert Mid- to late R R R
apple. Most disease resistant. September
Flavor improves after storage.

Freedom Mid-season, large fruit, spicy Mid- to late R R R-M
flavor. Rough external appearance. September
Fruit quality varies. Susceptible
to black rot.

Jonafree Mid-season, firm, red apple, slightly Mid- to late S R M
tart. Flavor improves after storage. September
Similar to Jonathan.

Scarlet 0’Hara¢ Large round fruit with medium red Early to mid-October R M S
to orange color. Rich, pleasant, slightly
spicy flavor.

Sundance® Medium-sized fruit with a sweet, tart flavor. Mid-October R M R
Yellow fruit with some russet.

Enterprised Good-quality, late-season, smooth, Mid-October R M R
glossy red apple similar to
Meclintosh. Stores well. Susceptible
to a fruit spotting disorder.

Goldrushd Excellent quality fruit, good storage Late October S R M
apple. Very late maturing Golden
Delicious type. Fruit may russet.

Notes

a. CAR = cedar apple rust; PM = powdery mildew; FB = fire blight
b. R = resistant; M = moderate; S = susceptible

c. A newly released scab-resistant variety

d. Has performed well in taste tests
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Table 4.2. Apple varieties not resistant to apple scab but recommended for home planting in Pennsylvania (listed in order of

ripening).

Variety Characteristics Ripening Period

Jerseymac Early Mcintosh type. Crisp, red apple of excellent quality. Late July to early August
Good for eating, sauce, and pies.

Zestar! Medium to large, red-over-yellow fruit.
Flavor is well balanced. Early to mid-August
Slightly sweeter than tart. Flesh is crisp and medium to coarse.
Good for fresh eating and sauce.

Ginger Gold Golden-type apple ripening in mid- to late August. High- Mid-August
quality, russet-free fruit. Good for eating fresh and pies.

Gala Orange-red fruit, sweet and hard with high quality. Late August to September
Developed in New Zealand. Good for eating fresh and sauce.

Mcintosh 0ld-time favorite. Purchase new high-coloring strains. Early September
Available as a spur type. Good for fresh eating, pies, and sauce.

Honeycrisp Large, explosively crisp, and juicy fruit. Fruit color is red-over- Mid-September
green ground color. Weak-growing tree. Fruit may show
bitter pit when the trees are young.

Delicious Most popular commercially grown variety. Available in spur Early to mid-October
and nonspur strains. Good for fresh eating.

Empire Dark-red apple of excellent dessert quality. An all-purpose Mid- to late September

apple that keeps well. Good for fresh eating, pies, and sauce.

Golden Delicious

Excellent all-purpose apple. Heavy producer. Avoid spur
strains because they tend to russet more than nonspur
strains.

Late September to early October

Idared

Popular older variety. Produces large, mildly
tart, red fruit that keeps well. Good for all uses.

Early to mid-October

Jonagold

Developed in New York as a cross between Jonathan and
Golden Delicious. High-quality fruit. Develops a red blush
over yellow skin. It is a triploid and produces sterile pollen

(see section on pollination). Good for fresh eating, sauce, and baking.

Early to mid-October

Mutsu

Cross between Golden Delicious and Indo. Very large, light-
green to yellow fruit. It is a triploid and produces sterile
pollen. Good for fresh eating, pies, sauce.

Mid-October

SunCrisp

Golden-type apple that can develop a red or orange cheek in
cooler years. Unusual cinnamon spice-flavored fruit. Tastes
better after a period of storage. Good for fresh eating,
sauce, and pies.

Mid- to late October

Fuji

Developed in Japan. Late-ripening apple. People

located above Interstate 80 might have difficulty in
maturing the fruit each year. There are, however,

some early maturing strains available, such as Daybreak
and September Wonder. Very firm, red-over-green fruit

that is sweet. Stores extremely well in regular refrigeration.
Good for fresh eating and pies.

Late October

Braeburn

Newer apple variety that ripens in late October.
Red-over-green fruit that is semi-tart but very firm. Good for

fresh eating and sauce. Do not plant if you live north of Interstate 80.

Late October
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acteristics, or both. Some varieties have many strains;
for example, approximately 250 different strains of Red
Delicious have been described and cultivated.

The most common strain difference that the backyard
grower should be concerned about is spur strains versus
nonspur strains. Spur-type growth is more compact
since fruit spurs and leaf buds are closer than those on
nonspur trees. On spur types, two-year-old wood will
usually form fruit buds rather than develop side shoots.
As a general rule of thumb, spur strains of a given
variety will result in trees only about 60 to 70 percent
as large as the nonspur types of that variety. Because
of their compact form of growth, spur types are ideally
suited for home gardeners with limited space.

Pear Production

Pears were once the dominant fruit grown in North
America. Early colonial settlements would often have
pear trees. The earliest known pear orchard was reported
in 1630 in Massachusetts. Pears are easily adaptable to
nearly all of Pennsylvania because they tolerate a wide
range of climatic conditions. The one major limiting
factor for pear production is the bacterial disease known
as fire blight (Erwinia amylovora (Burril)). Humid
conditions favor development of this disease, which can
kill pear trees.

Two types of pears are commonly grown in Pennsyl-
vania, the traditional European types (Pyrus communis)
and the Asian pears (Pyrus serotina). Both types are
susceptible to fire blight. Pears, like apples, require cross-
pollination to set fruit. Therefore, you must plant at least
two different varieties. Asian and European pears have
compatible pollen, but they often do not have sufficient
overlap of bloom periods to supply pollen for one another.

Pear trees usually bloom 7 to 10 days before apples
and their flowers may be killed by spring frosts. Tem-
peratures below 28°F can severely reduce the fruit set
by killing the flowers. Therefore, be sure to place pear
trees in a sheltered area of the yard.

Pear Rootstocks

Pears do not root easily, so they are propagated by
budding or grafting onto a rootstock. Unlike apples no
viable commercially available rootstocks that consis-
tently control tree size exist yet. The most common
rootstock used is seedling. You may occasionally find
pears grafted onto hybrid rootstocks developed from
crossing Old Home and Farmingdale varieties. These
selections were developed because of their moderate
resistance to fire blight. The nursery catalogs will list

them as OHxF. Pears are also sometimes propagated

on selections of Quince (Cydonia oblonga). However,
some varieties like Bartlett and Bosc are not compatible
with Quince. Asian pears are, by nature, weak-growing
trees and, therefore, should be grafted onto more vigor-
ous rootstocks such as seedling.

Pear Varieties

The following is a list of common pear varieties.

ANJOU: Fruit is average to large in size. Skin ripens to a
creamy greenish color and occasionally develops a red
cheek. Flesh is mild to rather sweet and fine textured.
Excellent late pear for all uses. Fairly good pollinator.
Harvest 3 to 3.5 weeks after Bartlett.

BARTLETT: The most widely grown of all pears—it is the
standard against which all others are judged. Fruit ripens
to a yellow color and a medium to large size. Tree is of
average size and is productive. Pick third to last week

in August in most areas of Pennsylvania. Red sports are
available and can be expected to perform the same as
standard nonred strains.

BOSC: Large, long-necked fruit that ripens to a greenish
yellow, usually completely overlaid with a cinnamon-
colored russet. Fruit quality is excellent for all uses.
Good pollinizer for Bartlett. Harvest 3 to 4 weeks after
Bartlett.

GORHAM: Similar to Bartlett in size, shape, and color.
Fruit has a shorter neck than Bartlett. Always has rus-
seting around stem end. Sometimes develops a blushed
cheek. Flesh is firm, juicy, and sweet. Good for both
canning and fresh use. Pick 12 to 14 days after Bartlett.

KEIFFER: Fruit is small to average in size. Ripens to a
creamy yellow color with many conspicuous brown
lenticels. Only use is as a canning pear. Harvest 5 to 6
weeks after Bartlett.

MAGNESS: Medium-size fruit with excellent quality.
Pollen is sterile; therefore, you will need two additional
varieties for pollination. This variety has some fire
blight resistance.

MOONGLOW: Medium to large, dull-green fruit some-
times having a pink blush. The fruit flesh is smooth and
fine with excellent quality. This variety has some fire
blight resistance.

SECKEL: Small fruit. Tree is small, very productive, and
fairly resistant to fire blight. Fruit ripens to deep yellow-
ish brown and is very sweet. Excellent for canning and
for fresh use. Poor pollen producer. Harvest approxi-
mately 3 weeks after Bartlett. Seckel and Bartlett are
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incompatible and should not be planted together for
pollination.

Ripening European Pears

Compared to other fruits, pears are unique because
they are resistant to ripening right after harvest and will
not ripen evenly until they have had a period of chill-
ing. Without some post harvest chilling, a mature fruit
will simply shrivel and decompose without ripening.
Bartlett pears need to be refrigerated for only a day or
two, whereas winter pears such as D’anjou, Bosc, and
Comice require 2 to 6 weeks of refrigeration. Pears
purchased in the supermarket have already had their
chilling requirement. Pears should be ripened at 65 to
75°F and high humidity. The length of time required for
ripening differs with variety: 5 days for Bartlett, 7 days
for Bosc and Comice and 9 days for D’ Anjou. Pears
are ready to eat when the fruit flesh just below the stem
yields slightly to pressure when squeezed.

Asian or Oriental Pears

The Asian or oriental pear has been in this country since
the late 1800s but has not been planted regularly until
the last 10 years. These pears, sometimes referred to

as oriental pears, Chinese pears, or Japanese pears, are
considerably different from the old, hard, homegrown
varieties like Keiffer and Seckel. Asian pears have a
distinct but pear-like taste and a crisp texture, much like
a good apple. Many Asian pear varieties also have an
apple-like shape, and this combination of taste, texture,
and shape causes many people to refer to them as “apple
pears.” They are sometimes also called “salad pears” or
“sand pears.” Their flesh is crisp, sometimes gritty, and
always very sweet. They do not have the buttery flesh of
European pears. Their skin is often russetted.

Harvesting Asian Pears

Asian pears, unlike European pears, ripen on the tree.
They do not need a cold storage period. Asian pears are
ready for harvest when you easily remove them from
the spur or branch by slightly lifting and twisting them.
Use the taste test—they’re ready when they taste good.
Asian pears should be crisp and crunchy when eaten.
The biggest problem with the adaptation of Asian
pears has been fire blight, which attacks pears and apples
and can kill blooms, young tender shoots, and sometimes
major limbs and whole trees. Plant at least two Asian
pear varieties to assure cross-pollination and good fruit
set. Do not rely on common pear varieties to pollinate
Asian pears. Pear trees should be trained and pruned in

a similar fashion as apples. Asian pears tend to overpro-
duce and need to be thinned shortly after bloom. Ap-
proximately 2 to 3 weeks after bloom, shake the branches
of the tree to force any fruit that has stopped developing
to drop. Starting at the end of a branch, cut off all but
one fruit per cluster and space the clusters about 8 inches
apart. This may mean totally removing some clusters. Be
sure to remove the fruit with pruning shears; do not pull
or twist the fruit off. Pulling the fruit off may damage the
fruit spur and prevent flowering next year.

The Shinseiki variety tends to be self-fruitful, but
it still benefits from cross-pollination. Other cultural
methods used on regular pears should be followed for
Asian pears. Many varieties are being tried, but to date
the following are the best as measured by overall grower
and consumer preferences.

HOSUI: Large, yellowish-brown, russet fruit with promi-
nent lenticels and excellent quality. Many prefer the taste
of this variety. Fruit must be thinned to obtain adequate
size. Fruit matures mid- to late August.

KOSUI: Apple-shaped, small- to medium-sized fruit. Skin
is brown and fruit mature in mid- to late August.

OLYMPIC: Variously known as A-Ri-Rang, Korean Gi-
ant, or Olympic Giant and is a new variety developed in
Korea. Fruits are large, late, round, and have an attrac-
tive golden russetted skin. Reportedly, this pear’s bloom
period overlaps with Bartlett, and the two make compat-
ible pollinizers. Olympic has the longest storage life of
the Asian pears

SHINSEIKI (NEW CENTURY): Yellow-green to yellow-
skinned type, medium-sized, good- to excellent-flavored
fruit that ripens early. Flesh is creamy white with a very
sweet taste. Fruit is round to oblong. Fruit matures in
early to mid-August.

TWENTIETH CENTURY (NISSEIKI): Yellow-skinned type
that is the most popular variety worldwide. It has very
good medium to large fruit. One of the most susceptible
to fire blight.

Nursery Stock Selection

The old adage “you get what you pay for” is an im-
portant consideration when buying fruit trees. Bargain
plants might not be healthy or might be a variety not
adapted to your area. Buy only trees of recommended
varieties from a reliable source. Keep in mind the fol-
lowing points when purchasing fruit trees:

® A healthy one-year-old whip, approximately 4 to
6 feet tall, with a 0.5-inch caliper and a good root
system, is preferred.
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® A smaller tree with a good root system is more desir-
able than a large tree with a poor root system.

® Trees that are 2 years old or older are often not as
good as one-year-old trees. The older trees frequent-
ly do not have enough buds on the lower portion of
the trunk to develop a good framework.

e Trees that appear stunted, poorly grown, diseased, or
insect injured should not be purchased.

® Check the label closely to make sure that you are
getting the variety and rootstock that you desire.

Standard Trees versus Dwarf Trees

Trees on dwarf and semidwarf rootstocks are ide-

ally suited for home fruit production. Although more
expensive, the smaller trees are easier to prune, spray,
and harvest; they also begin to produce fruit at an earlier
age than full-sized trees. The two most dominating
influences on tree size are the rootstock and the type of
strain used (spur or nonspur). Other factors influencing
ultimate tree size include general care, variety, soil type,
earliness of fruiting, and time and severity of pruning.

Apple tree size as influenced by rootstocks is gener-
ally divided into three categories: standard (also called
seedling), semidwarf, and dwarf. Standard trees are
propagated on seedling rootstock and produce large
trees that can grow to be 30 feet tall. Semidwarf trees
are propagated on one of several clonal (vegetatively
propagated) rootstocks that produce trees that will be
about three-quarters the size of standard trees grown
under similar circumstances.

True dwarf trees will be about 30 to 40 percent as
large as standard trees and require support by either a
trellis or a post. The two most common dwarf rootstocks
are Malling 9 and Budagovsky 9 (commonly abbrevi-
ated as M.9 and Bud.9, respectively). Trees grown
on M.9 are the smaller of the two. The most common
semidwarf rootstocks used for apples are M.26, M.7 or
M.7a, Malling Merton 106 (commonly abbreviated as
MM.106, and MM.111. Trees on M.26 will produce the
smallest trees while MM. 106 will produce the earliest
bearing trees. The MM.106 and MM.111 will produce
the largest of the semidwarf trees.

Dwarf fruit trees often require fewer pesticides. Since
the trees are smaller than standard-sized trees, air circu-
lates better inside them and they dry off more quickly.
Most diseases develop under wet conditions. Small trees
that dry off quickly have a reduced potential for disease
development and therefore require fewer pesticide ap-
plications to control disease. In addition, when pesti-
cides are necessary, obtaining a uniform application is

much easier on small trees. Uniform pesticide deposits
are necessary for disease and insect control.

The interstem tree is another category of rootstock
that might be available. It has a small stem section of
M.9 grafted between an understock such as MM.111
or MM. 106 and the variety. These trees are slightly
larger than dwarf trees but smaller than the semidwarf.
Because of the extra propagation needed, interstem
trees are the most expensive. Current recommendations
suggest planting these trees so that a portion of the M.9
piece is below the soil line.

Table 4.3 lists the space requirements and prob-
able yields for fruit trees grown on different types of
rootstocks. The spacings listed are minimum distances;
wider spacings can be used.

PLANTING

The soil should be prepared thoroughly by deep cultiva-
tion either by hand or with a rototiller before planting.
The soil pH should be maintained between 6.0 and

6.5. Have a soil test taken and make the recommended
adjustments before planting. You can get information on
soil testing from your county extension office.

In the absence of a soil test, lime a 10-by-10-foot
area where each tree will be planted. Dig each planting
hole wide enough to accommodate all of the root system
without bending or bunching it, and deep enough so that
the bud union of grafted plants will be no more than 2
inches above the ground line after the soil settles.

Keep root pruning to a minimum, but cut off all
broken or mutilated root parts with pruning shears. Set
the plants with the graft or bud union no more than 2
inches above the soil line (Figure 4.1). Work the soil in
and around the roots. When the hole is half full, firm
the soil with your feet before filling the rest of the hole.
When the hole is full, pack the soil firmly. Do not leave

Figure 4.1. Two-piece apple or pear tree with circle
around the bud union.
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Table 4.3. Apple and pear tree spacings and probable yields on various rootstocks.

Approximate Size Suggested Average Yields for Trees at

Rootstock (% Seedling) Spacing (ft) Least 10 Years Old (Bushels)
Apple:

Malling 27 15-20 5x13 1t01.5

Budagovsky 9 30 6x14 1t02

Malling 9 35 8x16 1t02

Mark 35 7x15 2103

Malling 26 40 8x16 3to4

Malling 7 or 7A 60 12x20 10t0 12

Interstem trees 2 40 12x20 10t0 12

Malling Merton 111 b 70 18 x 26 2010 25

Seedling 100 20x 28 25 or more
Pear:

Interstem trees 10x 18 5t010

Seedling 20x 28 15 or more

a. Apple interstem trees are composed of either Seedling MM. 106 or MM. 111 roots, a 6- to 8-inch stempiece of M. 9 or M. 27, and the scion variety on top.
Pear interstem trees are composed of Quince root, a 6- to 8-inch piece of 0ld Home trunk, plus the desired scion.

b. Malling Merton trees require extremely well-drained soils to perform as advertised. Do not plant them where drainage is slow or the soil is heavy clay.

a depression around the tree. Also, do not place fertilizer
in the planting hole or fertilize the soil immediately after
planting. Fertilize only after the soil has been settled by
a drenching rain.

After planting, apply sufficient water to thoroughly
soak the soil around the tree roots. This watering will
help to bring the soil into closer contact with all sides
of the roots and eliminate air pockets around the roots.
Remember that approximately one-quarter of the root
system was removed when the tree was dug. To com-
pensate, remove the top quarter of the plant to reestab-
lish the plant’s previous shoot-to-root ratio.

On branched trees, remove poorly spaced and nar-
row-angled branches. Leave branches that are wide
angled and arranged spirally about 6 to 9 inches apart
up the leader (trunk). Branches left on the tree should be
reduced by up to one-half of their length, and the leader
should be cut about 12 to 15 inches above the top limb.
Cut the leaders on nonbranched whips back to three-
quarters of their original lengths.

NUTRITIONAL REQUIREMENTS

Generally, apple trees need fertilizing each year. Nitro-
gen is the most important essential nutrient. Two other
nutrients, phosphorus and potassium, are needed in
relatively large amounts when the tree is young; how-
ever, after it reaches maturity, it usually requires only
nitrogen.

Broadcast 8 ounces of 10-10-10 over a 2-foot circle
about 1 month after planting. Keep the fertilizer 6 inches
away from the trunk and broadcast it evenly over the

recommended area. Do not put any fertilizer in the

hole before planting. In June following the planting,
broadcast another 8 ounces of 10-10-10 around the tree.
Increase the amount of 10-10-10 applied by 0.25 pound
per year to 2.5 pounds per tree for a dwarf tree, 5 pounds
per tree for a semidwarf, and 10 pounds per tree for a
standard tree. Maintain pH at 6.0 to 6.5. (See Chapter 1
for more information on fertility and fertilizers.)

WATERING IN THE FIRST YEAR

Watering the young tree in late June might be desirable,
depending on the rainfall up to that time. If less than 4 to
5 inches of rain have fallen since the trees were planted,
pour 5 gallons of water around the base of each tree.

FLOWERING HABITS OF APPLES AND
PEARS

Recognizing where the flowers and fruit develop on the
different types of tree fruits is important. Their loca-
tion as well as the fruit species will determine how the
different species are pruned and trained. Tree fruit have
two types of buds, terminal and lateral buds. Apples

and pears flower and fruit primarily on terminal buds. A
terminal, sometimes called the apical bud, is one located
at the tip of a shoot. A lateral bud develops along the
developing shoot at the base of the leaf blade.

The flower/fruit buds in apples and pears can be
terminal on long shoots (greater than 4 inches) or more
commonly on short shoots called spurs. A spur is a short
shoot (4 inches or less) that only grows a very small
amount each year. Spurs usually take 2 years to develop;
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that is, in the first year the bud is formed as either a lat-
eral or terminal bud. If the bud is terminal, it may flower
the next year or it may not. Lateral buds formed the first
year may produce a flower, but the fruit that develops

is small and of poor quality. More often, the lateral bud
may thicken and grow only a small amount and develop
as a spur, which may flower in the subsequent years.

The spur and terminal flower buds can have both
vegetative and flower components. The buds usually
produce about five to eight flowers and a similar number
of leaves. Occasionally, a new vegetative shoot will
develop after the flowers set fruit.

Pruning and training as described below will affect
the amount and type of buds formed by apples and
pears. Trees that are very vigorous, whether due to prun-
ing or over-fertilization, form fewer flowers.

PRUNING

Generally, fruit trees are pruned to develop a desired
tree shape, to maintain the tree at a desired size, to make
spraying easier, to improve fruit quality, to improve tree
strength and induce branching, and to improve air circu-
lation within the tree, which will reduce the potential for
disease. Excessive pruning encourages excessive shoot
growth and reduces the quality of fruit on young trees.
Older trees (25 years and older) will produce higher-
quality fruit following a vigorous pruning.

Regardless of the type of tree you are pruning, there
are only two types of pruning cuts. The first is a heading
cut. This type of cut involves shortening a limb or shoot
by removing a portion off the end. Heading cuts remove
the terminal buds that normally inhibit shoot develop-

ment from buds below the terminal or end of the shoot.
A heading cut results in several shoots developing just
below the location of the cut. The number of shoots

that develop and the vigor of the growth will depend on
the severity of the heading cut. Heading cuts result in a
thicker and denser canopy and reduce light levels within
the tree.

The second is a thinning cut. A thinning cut is the
removal of an entire shoot 