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AN EXCELLENT OPPORTUNITY 
Apples are the most popular and versatile tree fruit in the 

United States with an annual fresh consumption of about 20 

pounds per person. Demand for locally grown produce is 

increasing, and good apple producers and marketers should be 

able to develop profitable local enterprises. Small-scale apple 

producers in particular have excellent opportunities to grow 

cultivars not readily available in supermarkets, which usually 

buy from large commercial growers and brokers. 

Potential growers must first learn how to produce quality fruit. 

Success will depend largely on choosing favorable establish

ment sites, correct cultivars, and proper rootstocks; paying 

attention to cultural management; and employing good 

marketing practices. 

Several apple orchards in southeastern Idaho were lost or 

damaged severely in the past 15 years due ro very cold winter 

temperatures, which affected nonhardy cultivars and 

rootstocks. However, apple cultivars arc available that produce 

quality fruit for local consumption and mature in all but our 

harshest short-season areas. Idaho has a number of successful 

growers in harsh climatic areas outside the traditional commer

cial apple-growing districts. 

Several new orchards designed especially for local markets 

have been established recently in Idaho's colder regions. 

These usc various apple cultivars and training and irrigation 

systems with differing degrees of success. 

The points that follow are basic to the successful establish

ment of a good operation. Consider all of them, as well as 

additional information from other sources. 



SITE CONSIDERATIONS 
Site 
Sites for apple production shou ld 
have unobstructed cold air drainage 

with at least 2 to 4 percent slopes to 
reduce frost hazard. Sites with more 
than 10 to 12 percent slopes should 

be avoided as they cause problems 
in equipment use. Consider small 
canyons and sites along rivers and 

streams where air drainage is good. 

Investigate areas for frost pockets 
especially in higher elevation areas 

above 2,500 feet where air tempera
tures cool more quickly (figure 1). 
1t is advisable to have an experienced 

commercial grower or horticulturist 
familiar with orchard layout to 
check sites for potential problems. 

Sites for apple 

production should 

have unobstructed 

cold air drainage 

with at least 2 to 4 

percent slopes. 
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Soils 
Apple trees prefer soils that are deep, 

well drained, and relatively free of 
calcareous salts (white soils). 
Orchards exist on soils with high 

calcium levels and pH values greater 
than 7.5; however, lime-induced iron 

chlorosis is a problem. Even though 
most roots are in the top 2 feet of 
soil, deeper soils permitting rooting 

down to about 4 feet are beneficial 
for anchorage and moisture. 

Windbreoks 
On windy sites windbreaks can 
reduce fruit damage, facilitate 
spraying, help prevent limb damage 

and distortion, and reduce moisture 
loss. Windbreak trees should be 
spaced 3 or 4 feet apart in rows 
spaced 500 feet apart, or 10 times 
the anticipated height of the 
windbreak trees. 

Windbreak trees on slopes shou ld 
have the lower limbs below 4 or 5 

feet removed to prevent a frost 
pocket from forming when cold a ir 
is trapped as it moves down the 

slope. A poorly designed windbreak 
system can cause excessive shading 

and reduce fruit color and productiv
ity. The first windbreak row should 
be at least 20 feet from the first 
apple row. Trees popular for wind

breaks include Lombardy poplar, 
hybrid poplar, Siberian e lm, and 
Austrian pine. 



Frost proledion 

As blo som buds hegin tO ~well in 

the spring, they become susceptible 

to cold temperawre:.. The more the 

buds develop, the le~ cold they will 

take. (See Critical Temperawres for 
Blossom Buds: Apples, listed in the 

further reading:. section.) Heating 

systems burning oil, propane, or 

wood pellets may have a place in 

heating small are<ls. Overhead 

sprinkler systems can protect down 

to 22°F if sufficient water is avail

able. Large fans with gasoline 

engines or electric motors are used 

in many orchards but arc expensive 

to operate and require approximately 

$ 1,000 per acre in investment costs. 

These systems help protect buds and 

blossoms when pockets of cold air 

settle in an orchard but are much 

less effective against cold air masses 
in cold fronts. 
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WHAT APPLE CULTIVARS TO GROW 
Table 1 lists cultivars adapted to 

cold, short-season areas. These 

cultivars have matured successfully 

in outheastem Idaho, Michigan, or 

Minnesota and have survived winter 

temperatures of at least -40°E 

The cultivars commonly grown in 

southwestern Idaho, Oregon, and 

Washington arc Braeburn, Fuji, 

Gala, Golden Delicious, Granny 

Smith, Red Delicious, Rome, and 

Winesap. These cu ltivars generally 

perform poorly in colder, short

season areas of Idaho. Before trying 

new cultivars in your area it is best 

ro check with the extension educa

tor at the Ul Cooperative Extension 

System office in your county. 

Figure 1. 
Cold airw11l 
flow to the 
lowest poin1 
and will 
accumuiHte 
where drn mage 
i> ob,tructed. 



Table 1. 
Apple cultivars adapted to cold, short-season areas. 

Cultivar1 Basic color Disease resistance Es~moted harvest 

Cortland red late September 

Earligold yellow moderate for fire blight August 

Regent red rust Ocmber 

HaralreJ reJ fire blight late September 

Haralson red striped rust, moderate for fire blight late September 

Hazen red fire blight September 

Honeycrisp red over yellow late September 

Honcygold yellow October 

Liberty red scab, rust, fire blight, mildew October 

Lodi yellow scab July 

Manter red late july 

Mcintosh red September 

Paulared red October 

Red well red October 

Spartan red fire blight, scab, mildew October 

State Fair red striped August 

Summerred red August 

Sweet Sixteen red striped fire blight, scab September 

Wealthy red striped fire blight, scab, rust September 

Yellow T111nsparenr yellow scab July -----
1Sct: .. Arrlc Cuh1vnr:s fur Eaitern Idaho,'" ava•lable from the .. uthor, for mnre c;kt(lilc::tl d~nplU)f\.\ of the c.uhl\'ars ltSted above. 

ROOTSTOCKS 

The rootstock forms the roots and the 

part of the tree stem below the graft 

union. For eastern Idaho at the 

present, there is limited information 

available for comparing rootstocks. 

On colder sites, and on all Idaho sites 

above 4,500 feet in elevation, mulch 

all rootstocks to prevent root injury 

from low winter soil temperatures. 
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M9 

Producing trees about 30 to 40 

percent of full size, M9 is extremely 

popular in western commercial areas. 

It has brittle roots, is not well adapted 

to sandy soils, and any commercial 

plantings in colder areas should be 

trellised and mulched. 



thoge/notes 

fresh, cook in~. cider, t.m 

fresh, cookmg. h1gh qu.1l11~ 

fresh, cookmg, \tOn'' well 

frc,h, cookmg, Cider 

fresh, cider, tart 

fre<h, coolin!l, f1rm, m1ld 

fresh, cnsp, stores well 

fre,h, cooking, sweet 

all-purpose, •tores well 

cookmg, fmr quality 

fresh, high quality 

fresh, cooking, tart 

all-purpose, good quality 

fresh, cookmq, mild 

all purpose, good qualny 

fresh, hi{lh qual1ty for <1 'ummcr ,1pplc 

fresh, makes pmk sauce 

fre>h, cookm~:, exu:llcnt qu;llll) ___.:._ __ 
all-purpose, good quail{) 

cookmg, poor-fa1r qu.lht) 

Buclagovski 9 or Bud 9 

This is a new rootstock with about 

the same dwarfing effect as M9 but 

much hardier and more adapted to 

colder production areas. Bud 9 

availability is currently limited 

because of demand, but it is pre

ferred for high production plantings 

in colder areas. Staking or wire 

support is required. 
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M26 

Less vigorous than M7 and widely 

used in modem high-density 

orchards, M26 makes a tree 40 to 

55 percent of full size, depending 

on soil type and depth. lr is highly 

productive. Spur-type cu lri vars and 

trees grown on sandy soils arc 

easily mmted. Extremely sensitive 

to drought, M26 rootstock should 

be irrigated frequently to ensure 

water to shallow roots. Plant trees 

8 to 10 feet apart. Staking or wire 

support is required. 

M7 
M7 (virus-free selections M?a or 

M7 EMLA are preferred) produces 

trees 60 to 70 percent of full size. 

Not as vigorous as standard-size 

rootstock, it is relatively hardy and 

highly resistant to collar ror. M?a is 

tolerant of drought conditions but 

is easily stunted, has a tendency co 

lean, particularly on windy sites, 

and prefers heavier soils. M7 is very 

sensitive to management and 

highly productive. Plant trees 10 to 

l 5 feet apart in the row (between 

tree spacing) or 10 feet apart with 

spur-type cultivars. M7 requires 

staking on windy sires. 



MM111, MM106 

Thee produce trees 75 to 85 percent of 
full-size. Trees on these rootstocks with 
grafted hardy cultivars have survived 

in eastern Idaho. Availability of these 

rootstocks may be limited, and our 
current experience with them is less 

than with the rootstocks discussed above. 

MM I 06 is very susceptible to collar rot 
and damage from early fa ll freezes. 

Aatanovka 

This is a popular winter hardy rootstock 
for commercial plantings. An apple of 

Russian origin famous for its hardiness 
to -50°F, Antanovka has a deep root 
system and does not sucker. Trees are 
about 90 percent of full size on a 
eedling rootstock. 

Seedling (Domesti< Apple, also <ailed Standard) 

Seedling is well known for general 
compatibility, ease of budding and 
grafting, and vigorous growth. Seed 
collected from cannery waste produce 
seedlings that are the most adaptable, 

most vigorous, and the most capable of 
withstanding neglect or poor soil 

conditions. Seedlings that are used as 
rootstocks produce vigorou , rugged, 

standard, full-size trees. Seedling gives 

excellent anchorage and few suckers. 
Seedling is adaptable ro a wide range 
of growing conditions and tolerates wet, 
dry, poor soil. Today it is used primarily 

in combinations with spur-type varieties 
for a smaller tree. 
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Seedling rootstocks produce trees that 
arc slower to come into bearing than 

ones on size-controlling rootstocks, 
and arc not as hardy as Antanovka or 
Budagovski. Trees on seedling 

rootstocks also have great variations 
in size. These factors, as well as the 

large size of the trees, arc reasons for 

not using seedling rootstocks in 
modern orchards. AI o, yields are 
greatly increased in high-density 

orchards, pest control is easier on 

small trees, and harvest costs are less. 

TREE SPACING 
Tree spacing depends on the tree 
apple cultivar-rootstock combination, 
soil, and managemem practices. 
Table 2 shows numbers of trees at 
various spacings and the bushels per 
tree needed to obtain a production 
goal of 1,000 bushels per acre. 

Order trees a year 

before planting and 

have them delivered 

in early spring. 



Table 2. 

Tree spacing, densities, and yields to obtain 1,000 bushels per acre. 

Between tree x between row spacing Tree density Yield Rootstocks 
(feel) (lreel/o<re) (b!Jihels/lree) 

5 X 15 581 

6 X 18 403 

8 X 18 302 

10 X 18 242 

12 X 20 

PURCHASING AND PLANTING TREES 
Order trees a year before planting and 

have them delivered in early spring. 

Trees should be undamaged, not 

moldy, straight, and about 4 to 6 feet 

call (1/ro- to 3/1-inch caliper). Smaller 

trees are often stunted and never do 

well. Obtain trees certified to be true 

to their name and free of known 

viruses and other diseases. Larger trees 
that are branched (feathered) are 

more expensive but may come into 
production one year earlier. 

Quantities of well-grown nursery trees 

of the desired cultivars and rootstocks 

usually need to be ordered at least a 

year or two ahead. Trees are about $5 

to $8 each purchased in bundle 

quantities plus shipping and handling. 

PI anti ng costs run $1 to $3 per tree. 

Early planting is essential for good 

tree growth. Optimum growth occurs 

if trees are planted one month before 
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1.7 M9, Bud9, M26 

2.5 M9, Bud9, M26, M7 

3.4 M6, Bud9. M7 

4.2 M7,MMIII,M106 

5.4 M7, MM III, Standard 

bloom, about early April. Root growth 

begins at this time when the soil 

temperature is about 42°E The next 

flush of root growth occurs after 

terminal bud set in late July or August 

and continues until ground freeze. 

Planting holes for each tree should be 

as large or larger than the natural 

spread of the bare roots, typically 20 

to 30 inches wide and 14 to 20 inches 

deep. An auger is very useful for 

drilling holes for large numbers of 

trees; however, care must be taken not 

to dig the hole roo deep or the tree 

may settle below the graft union. The 

graft union should be 2 to 4 inches 

above the ground. 

Make sure that the hole is moist, not 

wet, and dug only a few hours before 

planting to prevent soi l drying. Avoid 

digging in wet soils to keep from 

slicking and compacting the soil, 

which inhibit root growth. 



Use care in protecting the roots of bare
rooted trees from drying winds and cold. 

Trees are best kept in a water barrel for 

2 to 24 hours before planting. This also 

helps to rehydrate the roots. Trim long 

or broken roots before planting. 

Install the irrigation system before 

planting or be sure trees are well 

watered immediately after planting. 

Irrigation moistens and settles the soil 

around the roots. Irrigate trees within 

24 hours after planting by applying 

about 2 gallons of water to each tree. 

Take care to prevent trees from settling 

with the graft union below ground 

since roots formed from the portion 

grafted or budded above the rootstock 

(scion) will not have the same charac
teristics as the intended rootstock. 

After planting, protect tree trunks 

from sunscald by painting up to the 

first branch or 24 to 28 inches with 
interior white latex paint diluted 1 

part paint to 3 parts water. 

Table 3. 

Fertilizing at planting 

At planting many soils are deficient 

in phosphate. To each hole, add 

about 1 cup of 10 percent phosphate 

as bone meal or 0-45-0. Mix it well 

with soi l to avoid d irect contact 

with the roots. Never add fertilizers 

containing nitrogen or potassium to 

the planting hole. 

After planting most Idaho soils do not 

require nitrogen {N) fertilizer the first 

growing season. If the soil is extremely 

low in N or very sandy, some fertilizer 

may be needed. In this case, apply 2 to 

3 ounces per tree of a fertilizer contain

ing IS to 30 percent nitrogen. Never 

apply nitrogen fertilizer after mid-June 

to a tree of any age because this may 
stimulate growth late in the season, 

delaying dormancy and increasing the 

possibility of winter injury. (For 

fertilization practices after the first 

growing season see Homeowner's Guide 
To Fruic Tree Fertilization.) 

Comparison of central leader and vertical axis training systems. 

Characteristic Central leader Vertical axis 

Tree height (feed 12-14 10- 14 

In-row spacing (fee[) 8-10 5-6 

Between-row spacing (feet) 15-18 13-15 

Trees per acre 250-400 500-700 

Roorstocks M7,MM1 11,MM106 M9, Bud9, M26, M7 

Support None or individual srakes Individual stakes or trellis 
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TREE TRAINING SYSTEMS AND PRUNING 
Most orchards are planted using a 

central leader system or a htgh-density 

vertical axis system (figure 2, table 3 ). 

The first three years of training are 

very important for tree development. 

The following principles apply to the 

central leader system in general and 

can be used for most cultivars. The 

vertical axis system is similar except 

trees arc smaller and tiers of scaffold 

branches are not formed. Rather, main 

fruit-bearing branches are evenly 

distributed in a pyramid-shaped rree. 

r.,.... 2. 

A companson 
of the cem:r.1 I leader 
and vertical 3JCIS 

trammg systems. 

Trainmg has three goals: 

t. Develop a strong central trunk 

with 9 to 13 main scaffold 

branches, well separated in two 

to three tiers. Some branches 

will be removed as the tree 

approaches maturity. 
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2. Develop branches with wide 

crotch angles (45° to 60°) and 

many evenly spaced fruiting 

laterals of varying lengths. 

3. Develop, as soon as possible, 

a tree with an open, pyramidal 

form capable of suppomng a 

crop of apples. 

Verttcal ax•~ 

I 

I 
I 

I 



0 

tl 
I 

I 

Second growing season prulliag 

l. Remove all but one 
vigorous terminal shoot 
from each scaffold branch. 

2. Spread branches with 
narrow angles as described 
above or use l xI inch 
wooden spacers with 
sharpened nails on both 
ends for larger or stronger 
limbs (figure 7). 

Second dormant season pnning 

I. From the side branches 
that have developed above 
the first scaffold, select two 
or three additional scaffold 
branches on the leader. 
These will form the second 
tier, or scaffold. Again 
these should be wide angled 
and spaced vertically about 
4 to 6 inches apart. 

2. Remove all bur one 
upright shoot to maintain 
a central leader. 

3. The scaffold branches 
selected at the first 
dormant pruning will now 
have branches. Save these 
and the short twigs and 
spurs that develop on the 
inside of the tree and 
remove those that compete 
with the scaffold branches. 

Third donnaat season pruning 

This is a repeat of the previous 
year's pruning. A third uer of 
scaffold branches is selected above 
the second tier. The leader is 
maintained, as are short twigs and 
spurs for fru1ting.You can learn more 
detail about pruning, as well as 
other training options, hy contact
ing the Ul Cooperative Extension 
System office in your county and by 
refernng to the publications listed 
under "Further Readings." 
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WATER MANAGEMENT 
Irrigation is a must for quality fruit 

and good yields in parts of Idaho that 

do not have adequate rainfall. The 

irrigation frequency and desired 

moisture level at each foot of depth 
changes with tree age and ground 

cover. It also changes with the season, 

water-holding capacity of the soil, and 

wind factors. Young trees, for ex

ample, are easily moisture stressed, 

which stops new growth. 

In general, orchards need about 20 to 

30 inches of water tOtal per season, 

which requires irrigation in most 

areas. In northern Idaho and areas of 

high rainfall, irrigation may not be 

required. Check soil moisture 

frequently and do not allow the 

available soil moisture (ASM) to drop 

Figvre 7. 
Lamb spreaders imprO\'C 
crotch angles, reduce lamb 
compemion with the 
central le;1der, strengthen 
lamb auachment, and 
increase flower bud 
formation. Here af,.inch 
dowels serve as spreaders. 
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below 50 percent. Evapotranspiration 

rates can exceed 0.35 inch per day 

depending on temperature, humidity, 

and solar and wind conditions, which 

means as much as 2 to 3 inches of 

water per week may have to applied 
in summer months. 

A well-designed, permanent irriga

tion system is best. While the 

investment cost is greater for a 

permanent system, the penalty for a 

poor system can be costly reduced 

tree growth. A sprinkler y tern is 

better adapted to lighter, sandy soils. 

Mini sprinklers with low pressure and 

volume are being used very success

fully and give better water distribu

tion on some soils than drip systems. 

They also allow for the growing of 

cover crops in the row center. 



GROUND COVER MANAGEMENT 
Weed control is essential to properly 
develop young t rees. A combination 

of cultivation and herbicides can 

keep weeds away from sensitive 

young trees. Clean cultivation 4 to 

6 feet around tree trunks is recom

mended (figure 8). Avoid cultivation 

deeper than 2 or 3 inches to prevent 

root damage. 

Herbicides are generally not recom

mended in the first year. Use trunk 

guards during spraying if herbicides 

are necessary. Herbicides can damage 

young trees with tender bark. 

A ground cover between rows reduces 

soil compaction, keeps dust down, and 

helps cool the orchard in the summer. 

Grass sod cover crops are best. 
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Figure 8. 
A well laid out 
young orchard with 
good ground cover. 

Creeping red fescue has been the most 

universally successful grass cover. It 

has a shallow root system, which is 

less competitive with tree roots, and it 

takes shade better than most grasses. 

Other grasses to consider are blue

grass, fescues, and perennial ryegrass. 

Ground covers of annual small grains 

may be required the first 2 years in 

order to hold the soil before perma

nent grass is seeded. Do not use 

clovers or other blooming ground 

covers because they compete with the 

apples for bee pollination. Cover crops 

will require mowing, fertilization, and, 

in most areas, irrigation water. 



POLLINIZERS 
Most small orchards for local 

market production will consist of 

multiple cultivars, which reduces 

the need for planting ~pccial 

pollinizers. Time of blooming can 

be quite different for different 

cultivars, however. Be sure to 

provide good bloom overlap. 

Solid blocks of a single cultivar, 

strain, and rootstock arc preferred 

for case of management. Crabapple 

cultivars are being used successfully 

for pollination in large, single 

cultivar blocks. 

lntcrplant pollinizers every 60 feet 

of row or closer. These trees can be 

trained to a pillar shape to reduce 

the space they take up in the row. 

Bees arc needed for pollination. 

In young trees 3 to 4 years o ld, 

place rwo bee hives per acre. 

Trees 5 to 7 years old may require 

only one hive. When trees are in 

full bearing, one-half hive per 

acre is adequate because a higher 

percentage of the bees from each 

hive will stay in the orchard 

during bloom. 

Move bees in just as bloom is 

beginning. Choose spots protected 

from wind. Always protect bees 

from toxic sprays by removing hives 

during spraying or avoid spraying 

during the pollination period. 

THINNING THE FRUIT 
Apple trees will generally set 

more fruit than they arc capable 

of successfully carrying to maturity 

or develop to commercial sizes. 

Removing excess fruit helps 

improve the color and size of the 

remaining apples. Failure to 

remove excess fruit decreases the 

formation of flower buds for the 

following year, which decreases 

the subsequent year's crop poten

tial and leads to biennial bearing. 

The earlier thinning is com

pleted, the more effective it will 

be. Most of the buds for next 

year's flowers are initiated during 

a 4- to 6- week period after full 

bloom. In commercial apple 

production areas chemical 

thinning is practiced routinely. 
It is an option for the small 

producer but requires additional 

knowledge and experience. 

To thin by hand, leave one apple 

per cluster and space the remaining 

apples about 4 to 6 inches apart. 

Remove the fruit from the stem 

without damaging the spur or other 

apples on the spur. f loki the stem 

between thumb and forefinger and 

push the fruit from the stem with 

the other fingers (figure 9). 
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FRUITING 
Young orchards will often produce 

some fruit the third or fourth season 

depending on the rOOtiitock, 

cultivar, initial branchmg, and 

training system. Crops in the fifth 

year can range from 200 to 500 

bushels per acre in high-density 

sysLems, enough to cover growing 

co t . By the sixth or cventh 

seaiion, the high-density orchard 

should produce 600 to 900 bushels 

per acre. Yields depend on cultivar, 

number of trees per acre, pruning, 

and training. Yields in many 

nontraditional and short-season 

areas are yet to be determmed under 

commercial management systems. 
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PEST MANAGEMENT 

figure 9. 
To thm fnm, hold 
the 'tcm between 
rhumh and forefinger 
<knd plL'h the fruit 
fmm the stem Wkth 
the other fingers. 

Producers of qualicy fruit must be 

aware of several insect pests and 

dt-,eascs that may reqUire control 

measures every year. 

Complete pest management programs 

arc available in other publications. 

What follows here is a list of the most 

common pests and the need for 

control measures. 



Inserts 

COOLING MOTH (worm in the apple)

Control needed every year or severe 

fruit loss will occur. 

LEAF ROLLERs-Usually controlled by 

codling moth sprays; however, in 

some years sprays before bloom may 

be needed. 

APHIDs-Spray as needed. Dormant 

oil sprays kill overwintering eggs. 

SPIDER MITEs-Spray as needed. 

Dormant sprays help reduce 
populations. 

APPLE MAGGOT-Very serious in 

northern Idaho. Spray as needed 

during the summer. 

Diseases 

PoWDERY MILDEW-Can be severe 

some years on some cultivars. 

F IRE BLIGHT-Can be severe some 
years and difficult to control. 

SCAB-Varies with cultivar and 

location. If growing in scab prone 

areas (areas of high rainfall), select 

resistant cultivars (table 1). 
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PREVENTING WINTER INJURY 
Planting hardy cultivars reduces 

losses from winter injury. The 

Mailing rootstocks (M7, M26, etc.) 

generally will be injured when root 

temperatures drop to about 20°E The 

roots of hardy rootstocks such as 

Antanovka can withstand tempera

tures as low as l4°F without injury. 

To prevent injury it is advisable 

to mulch at least for the winter 

(November to March) with straw o r 

wood chips 4 ro 6 inches deep from 

trunk to dripline. Mulching may not 

be needed in some regions such as 

northern Idaho, the Lewiston area, 

and southwestern Idaho where soils 

do not freeze as deep as in south

eastern Idaho. If you usc mulches, 

be aware of the increased potential 

for mouse damage. Thorough 

watering before the ground freezes 
is important in preventing winter 

injury in all areas. 

To prevent injury it 

is advisable to mulch 

a t least for the winter 

with straw or wood chips 

4 to 6 inches deep from 

trunk to dripline. 



PREVENTING MOUSE {VOLE) DAMAGE 
Young trees must be protected from 

damage by meadow voles or mice. 

These rodents can girdle the trunk by 

eating the tender new bark and the 

cambium layer underneath, effec

tively preventing translocation of 

nutrients and killing the tree. The 

best protection is a cylinder of 

hardware cloth 4 to 8 inches in 

diameter and 20 to 30 inches high. 
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Figure 10. 
Hardware cloth mouse 
guards should be 20 to 30 
inches high and extend 
into the soil 2 ro 4 inches. 

The cylinder should encircle the 

trunk and extend into the soil 2 to 4 

inches. One-eighth- to I /4-inch 

mesh is necessary to exclude mice 

(figure I 0). Poison baits may be 

used in addition to screens. 



HARVESTING 
Picking fruit at the optimum time is 

important for best quality but may be 

hard to do without experience with 

~pecific cultivars. Frutt picked too 

soon docs not store well and never 

develops full flavor. Frutt picked too 

late also does not store well and is 

susceptible to dropping, water core, 

and frost damage. 

Harvest maturity indicato~ include 

apple firmness and ~ugar content. For 

small producers, simply tasting the 

fruit and noting when the starches 

change to sugars is a good way to 

determine when to pick. 

When picking apples tt is tmportant to 

avoid bruising, breaking the skin, or 

exposing the fruit to extreme heat or 

cold. Leave the stem attached to the 

apple by removing the apple from the 
spur by pushing upward while rotating 

the fruit. On some long-stemmed 

culrivars, it may be nece ary to place 

the index finger firmly at the point of 

attachment of the stem and spur to 

prevent the spur from breaking. Apples 

with the stem attached keep longer 

and avoid rot where the stem attaches. 

Apples for local markets can be picked 

directly into bushel boxes and sold 

"field run" or sorted to general size and 

quality. Remove misshapen, small, and 

off-colored fruits for cider or sell them 

as culls. Discard wonny, bird-damaged, 

or insect-damaged fruit. 
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STORAGE 
Many apple cultivars will keep for 

I to 3 months under cold storage. 

Without proper storage some will 
last only days or a few weeks. 

Diseased, bruised, or insect

damaged apples should be sorted, 

stored separately, and used first or 

discarded. Do not mix windfalls 

with fresh-picked fruit because wind

falls give off more ethylene gas, 

which hastens the ripening process 

and decreases qualily. 

Apples will store longer if they are 

cooled immediately after harvest. 

Most cultivars such as Delicious, 

Haralson, Honeycrisp, Jonathan, 

and Wealthy store best at 30° to 

32°F. Mcintosh cultivars and 

Mcintosh types are :.tored best at 

36° to 38°F. Humidity in the 80 to 

85 percent range is important for 

long storage period:.. 

Some small-scale producers are 

forming cooperatives for storing a 

few thousand bushels of fruit in a 

single facility that can maintain 

proper conditions. Storing quality 

fruit in perforated plastic bags can 

help apples keep longer and 

facilitate marketing. 



MARKETING 
Successful marketing of your fruit 

depends on having quality fruit, good 

planning, and accurate knowledge of 

your potential consumers. Here are some 

JXltn~ that will help: 

1. Raise three to five differem 

cultivars that mature at different 

times such as August, September, 

and October. 

2. Have both yellow and red cultivars. 

3. Include one or two culnvars that 

store for 2 to 3 months. 

4. Sort apples by quality and color. 

Be sure customers know the quality 

they arc buying. There is a market 

for culls or poor-quality fruit, but 

these must be kept separate from 
htgh-quality frutt. 

5. Vary container sizCl> from l bushel 

baskets to 5- to I 0-pound plastic 

bags. Include 1/2- and l/3-bushel 
comainers. 

6. Develop a customer It t and inform 

them about your crop. Take pre

harvest orders. 

7. Emphasize return sales. 

Other good marketing and advertising 

information is available tn publications 

lim.'Cl in the further reading~ section. 

SUMMARY 
Be aware of potential markets and be 
able to market your product through 

several means. Cultivars nonnally 

available and familiar ro the public may 

not be the best choices. A quality 

product is essential. Qua !try frutt 

production comes first hy knowing the 

characteristics of your culrivars and the 

climate extremes where you expect to 

f..'I'Ow them. The orchard will be in 

production for I 0 or more years and 

mu t be able to urvtve llCC<monal severe 

cold weather episodes without being 

killed or injured. 

A number of insects and diseases can 

SC\'erely lower fruit quality and damage 

rree structure. Know the potential for 

the e problems and rhc control 

measures available. 

lmensive training sy~tcms now used in 

fruit-growing distric~ arc well suited 

for ~mall-acre producnon. However, 

producers must be trained in them and 
expect to gain experience before taking 

full advantage of them. Proper handling 

of fruit during harvest and in storage is 

crittcal for quality fruit production. 

New producers should vtstt ~tablished 

orchards and facilitic to become familiar 

with necessary modem techniques. 

All good producer cominually attend 

workshops and educational programs 

provided by the Cooperative Extension 

Sy tem, industry, and vanous organiza

tions. Modem fruit production is 

dynamic, particularly in the areas of new 

cultivars, training systems, pest control, 

ami marketing. We encourage everyone 

interested in fruit production to 

conunually avail them-.clves of these 

ongoing programs. 
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FURTHER READINGS 

P UBLICATIONS FROM T ilE U NIVERSITY OF I DAIIO 

Agricultural Publications 
University of Idaho 
Mo:.cow, 10 83844-2240 
Fax (208) 885-4648 
For information, call ( 208) 885-7982 
h rrp:/ /info.ag.u idaho.cdu 

Apple Scab. CIS 690, Order • 176, 25¢ 

Graftmg and Buddmg Phmt;, w Propagate, Topwml.., Repair. PNW 496, Order =988, $2.50 

Homeowner's Guide to Fnut Tree Ferril.zauon. CIS 866, Order .. 31 0, 351! 

Identifying Domestic M.1rkch: Indirect Mmkcling nf Produce. CIS 98, Order,.425, 50¢ 

Insect Control for Apple and Pears in the I lome Orchard. CIS 603, Order >~' 1 32, $1.00 

Marketing Your Producc Directly m um~umcr,. EXT 741, Order z620, $ 1.50 

Me.1dow Mou~e umrrol in Tree Fruit Orchard,. PNW 154, Order .r745, 25¢ 

1999 PNW Plant Ot;,ca;,c Control Handbook. Ordcr ... 1088, $25 (rcvi,ed annually) 

1999 PNW Insect Conrrolllandhook. Order >~' 1 087, $25 (revised annually) 

Pruning Apple Trees in Commercial Orchards. PNW 404, Order #918, $1.00 

Spccialty Farming m Idaho: 1, It for Me? EXT 74 J, Order ;=622, $1.00 

' pectalty Fam1ing m ld.tho: Selecting a Site. EXT 744, Order =623, $1.00 

Traming and Pruning Your Home Orchard. PNW 404, Order =91 5, $1.00 

Wccd Control in Tree Fntir;. CIS 692, Order #178, 25¢ 

Why Home Fntit Trees Die. CIS 776. Order #2 J I, 2 5~ 

OTHER PUBLICATIO 

Criucal Temperature' for Blos,om Bud~: Apple;,. W;v,hmgton State University 
E00913, $1.00. Orderfrom Bulletins Office: 800-72 3-1763. 

Growing Fruit inrhe Upper Midwest hy Don Gordon, 
Umvcrsity of Minnesota Press, Minneapolis. 

utt' t.R~nl Of 'oAtto us 



Don't let a short growing season and long, colJ winter keep 

you from growing apples commercially! Hardy apple \'arieties 

and motsrocks are now widely available. Markets for these 

apples arc promising, as consumers increasingly hanker for 

tasty, locally grown produce and unusual apple vmietics. 

Gmtnng At>Pb for Local Markers in Cold Clunares 
ofti.·r-. thl~ ba~ie:> you necJ to get starll'd \\'II h 

your own :-mall-:-calc commercial ~tppk• orchard. 

ln~idc, you'll find 

• A description of hardy Tll<lbtocb 

• A t.~t of hardy, short-season appk \'arieucs 
and thetr cui mary arrnhurcs 

• Tlw hasie~ of training and prunm~.: 

• \X'ay' ro keep your orchard lwahhy tWl'r winter 

• ~1anagcment practices that work 

• ~brkcting rir~ 

llomc orchardists will want thts informatton, too! 

Aurhor Bri;m ranmg.m. 

extcn,aon l·duc..tr. 1r m 

Rmi!ham County, 

sharl'' 1 hl· msi!:IHs lw 

h;~s gaim·d tn 20 \C<trs 

of adnsmu and karnmg 

from sucn·"ful apple 

gro\\'l'r' in thl· harsh, 

hich-ck\'atton 

ennronml'nt of 

~lufhl•astan ld,1ho. 

Author~ ~1t<;h,wl 0:11t, 

a tree fnlll hort IUihur· 

ist, and E"mal·tl Fall:thi, 

a tree fruit phy"<~l<lglst, 

lc<td l'Xtcn,um programs 

:m,l conduo rl·,card\ M 

the Ul Parma Research 

& ExtcrNnn Ccmcr. 

1'-~ an furt!'-rruli:C' ,tf ,,-.:.;x-rau\·c- fxt-•.:l4.·n w'"K U\ t~"llCuhurC" mJ 1. •me «or~t.:·:nl'-i. Acr" .~ M.ti .!\ u"'.J June \J, ll)l4, tn 
t=•'lll.f"tr . .tlk'n Vi.tlh th.: l :-, ll.;flnmd\1 ,,f A,:rK··lrurt. U:H.,.,., l>. l1111 [l,rnror .. -.1 (..._JUI('Ct.ttl\'C' [xrt"ru&nn 11\ptnn. \. ·"'t\-cntty ci 
IJJlkl, Mti!Ki"' ILLth. li l~-1 1bt l N\~ntll f IJ.th.. r ... .._ ~ .. L.<>s C~~.tl•JI'r'lftl111t"''' l.""tcJuc.!ttun anJ ('mrk}•;mc-:t l't\ d'IC l-tl$h • .t 
r.-:c ,,L rdq:,.~ rut llful C"'!"Jtln. ~. !#. Ju.Jhlhll, 1"1' IM:OIIUI o&l 1 \ ectr~~-cu \'Ctcr.m. • t.·.r-u~J try It ;II(' anJ ti:Jt-,.tl i 'n. 

RUI SZO Pubh'h~.J Fc:hmary !000 $2 )(I 
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