ALL YOU'LL EVER
WANT TO KNOW
ABOUT TRAINING &
PRUNING FRUIT TREES!

Tired of pruning those apple trees as if you were blind folded? Do
you worry about doing it all wrong? Maybe you don’t prune at all or
very little because of the fear of making a mistake. Do situations like
these puzzle you?

1. You plant a new tree; it is five feet tall but has no side branches.
You want to have the first branches form at about 20” from the
ground. What do you do?

2. You plant a new tree that is only 3 feet tall. A tree this size is
weak. It needs to be stimulated to grow. How would you prune it in
order to accomplish this?

3. You have a two-year old tree; one limb is very long and the rest
are much shorter. How dao you correct this?

4. You planted a tree this spring; now it is July and the tree hasn’t
produced nice, long, new shoots like it was supposed to. What should
you do?

5. Your older apple tree is too big and thick with vigorous limbs
and shoots. Where do you begin to correct it?

6. Your older apple tree is much too tall. How can you make it
shorter without making a mess of the tree?

Enough of this mini-exam! Let’s start by giving the background
you'll need to make intelligent decisions in pruning and training your
apple trees. This information will make you wise beyond your years —
an expert for the whole neighborhood. Stop right now if you won't be
able to handle all the fame, but if you like to bask in popularity, read
on and enjoy.

First let's make you a tree psychologist. We're going to let youin on
all— well almost all - of the secrets of how the tree grows and responds
to your handling. Once you understand this, training and pruning will
be a snap. .. .. so get ready for your “Doctor of Tree” education.
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THE GROWING PARTS

The living portion of the tree is
called meristematic tissue. This is
located at the tips of the shoots,
branches, and spurs as a meri-
stematic cap, and just inside the
bark as a single cell tissue called
the cambium,

Let’s focus on the cap first. The
meristematic cells in the apex (tip)
of the shoot divide forming other
cells below and beside themselves.
These new cells enlarge and then
become fixed in size. During the
growing season new cells continue
to be formed and enlarge; it is
because of this continual process that the shoots become longer. The
area of elongation is confined to a short area of the tip. Picture the
building of a multi-scoop ice cream cone — once a scoop is in place it
does not get any larger, but the cone, as a whole, can by adding more
SCOOPS.

The cambium is a continuous  Xylem {wood)
single-layer cylinder of cells which
surrounds the shoot. It divides,
forming celis in the shape of elon-
gated tubes. The cells formed on
the inside of the cylinder are called
the xylem and carry water and
nutrients from the root to the rest
of the tree. The cellsformed on the
outside of the cylinder are called
the phloem and transport the food
manufactured by the leaves
throughout the top of the tree and
down to the roots. As division continues, the older tubes (xylem and
phloem) become plugged and then crushed, ceasing to function as
part of the transport system. These old xylem cells are the woody
portion of the tree, and the old phloem cells, the bark. The continual
division of the cambium results in an increase in the circumference of
the shoot.

Phloem (bark)

Cambium

Heavy stuff, eh? Well what does it all mean?

First of all, because there is no elongation of any part of the tree
except at the growing points, a limb which forms and grows in the tree
will always be in the same place as first formed. If this is one foot from
the ground, it will always be one foot ; The limbs
from the ground until you cut it off. ! appear closer
Also limbs will not move further from because they
or closer to one another. The body of e
the tree is very stable and you can
depend on jt remaining that way. It is
true that the limbs will appear to grow
closer to one ancther as they get fatter
because of the cambial activity, and
you may even have to stoop a little
further to mow under some limbs but
the limb has just grown, not moved.

APPLICATION

What lessons should we learn from all this information? 1. When
pruning choose limbs that are high enough from the ground. They will
not get any higher. 2. Leave enough room between the framework
limbs to allow for the increase in circumference. Oh yes, “framework
limbs”, thats a new phrase, isn't it? Well, it just refers to the
permanent limbs you are going to
choose to form your tree. We'll dis-
cuss this in detail later on. How much
room is enough? Usually no less than
12”. 3. When a branch grows forming
avery narrow angie with the trunk, and
as both the branch and the trunk con-
tinue to grow, the bark {dead phloem
tissue) of the limb pushes against the
bark of the trunk. Bark, being non-
meristematic, cannot grow together
{unite} so a very weak union is formed. _

When a heavy crop comes or the kids climb on the limb, it may split
off, ruining the shape of the tree. Selecting nice wide angles will



avoid this “bark inclusion” and the result-
ing weakness. 4. If you destroy a section of
the cambium, i.e., run into it with the mower,
or put a clothesline around the trunk for a
long period of time, or forget to take the tag
and strings off of a newly planted tree, the
tree will be girdled, and the transport of
water from the roots to the top and food
from the top to the root will be stopped,
causing the tree to die.

GRrowING
TO THE SUN

Now let’s shift directions in our quest to understand how the tree
grows. Everyone knows that limbs grow toward the sun . . . however, in
your neighborhood, only you will know that this is because the
sun slightly injures the cells on the top of the branch causing them
to grow more slowly than those en the bottom of the limb which are
not damaged. This uneven growth pushes the tip of the limb upward.
Impress your neighbors with that gem! This upright growth habit is
normal, but be aware, upright growing limbs are more vigorous (they
grow faster) than limbs which are kept more horizontal, and upright
vigorous limbs are generally vegetative (not very fruitful). On the
other hand, the more horizontal limbs are less vegatative and more
fruitful. This is all due to how rapidly the carbohydrates (food
manufactured in the leaves) flow out of the limb, plus some rearrange-
ment of the growth hormones in the limb which change shoot buds to
fruiting buds. The steeper the angle of the limb. the faster the
carbohydrates will flow out of the limb. We will be talking about the
significance of this later, so for now read on.

Upright

vigorous

limbs: Horizontal limbs:
less fruitful. more fruitful.
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TIME TO cuT

What happens when we take out our trusty pruning shears and start
to cut this tree? The first thing you need to know is that there are two
types of cuts, possibly three. A heading cut, where only a portion of
the shoot or branch is removed; a thinning cut, where the entire limb,
shoot, or branch is removed; and a bench cut, where a portion of the
limb or branch is removed to a point where a side branch has
developed. Now take your time and review these three types; it is
important that you understand the differences.
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There are two times during the year you ! H/t
may prune your apple tree — winter and " \‘ :
summer . . . now that’s profound isn't it? ¥
Actually the first is the period from dorman- . 2
cy (winter and spring before any growth) \ N
unti! the tree blossoms, and the second is in y
July and August. The tree responds differ- 2 N &
ently to pruning in the dormant season than e
it does in the summer. A heading cut in the 1
dormant-to-bloom period stimulates the
rest of the branch. It causes the side buds to . ,

grow from the cut down about 16 inches.

Why? Because when you make this cut you remove the dominant
terminal bud. The buds closest to the cut will grow the most and form
narrow angles: the buds further down will grow more slowly with



wider angles. Now pay attention because I'm going to let you in on
another “neighbor boggling fact”...... the width of the angle is
determined by the presence of a growth hormone. This hormane is
manufactured in the growing shoots and then translocated down the
branch. It lodges above the new shoot buds and prevents narrow
angles from forming. The top three shoots grow first. The hormone
they produce is then translocated
down the stem to the lower shoots.
The top shoots are narrow-angled
because they grow before any
hormone is present, The other
branches below them receive
enough hormone from the top
shoots to be wide-angled. Not only
does a heading cut in the dormant
season cause the limb to grow
more vigorously and produce
more side shoots, but it also makes
it less flexible. This is important if
you are planning on the limb spreading under the weight of the fruit or
if you plan to physically pull the limb intc a more horizontal position
sometime in the future. You should also know that the more upright
and vigorous the limb on which you make a heading cut, the more
rapidly it will grow. The same heading cut made in the summer will not
stimulate much regrowth. Instead it will cause some of the buds to
change from vegetative buds into fruit buds for the next season.
Pruning in July and August slows the growth of the limb being
pruned, does not force side shoot growth, and does not cause the
remaining portion of the limb to stiffen.

Thinning cuts do
not stimulate much
growth  whether
done in the winter /

or summer. Be care- A

ful with this one; \ %
you might think 4 /
vou are making a \ ~
thinning cut but A
leave a short stub

of a limb, If this is

done it will react as

if you had made a heading cut. So make sure you cut them completely
out, Even though little growth stimulation is expected from a thinning

cut, removing a large limb will
result in a profusion of suckers
close to the cut. What is a sucker?
It's a new shoot which grows vig-
orously in a part of the tree where it
is not needed. Suckers are like
weeds. Weeds are defined as “a
plant out of place.”

A bench cut will stiffen the branch
any time it is made {winter or
summer).

]{)j/ Whew! That's a lot to digest.
Now, how does it fit into pruning?
/;[ This is the meat of the discussion.
; You are about to learn a good system of
pruning, and with the information you have you'll be able to change
the system for any special conditions which you may encounter. In
other words, you will understand the tree so well that you can “out-
think” it.

HERE ARE THE ANSWERS

Let's apply the information we've learned so far to the pruning
problems presented at the beginning of our discussion.

1. You plant a new tree; It is five feet tall but has no side
branches. You want to have the first branches form at about 20”
from the ground. What do you do?

First, you make a heading cut no high- 5
er than 36” from the ground while the |
tree is dormant. This cut will initiate
growth down about 16" from the point

of cut and so you should get good 36" \ 3!

wide-angled side branches in the area T - ,
20" above the ground and on up the N
tree. A heading cut at 32" will guaran- 20" \\\ [’

tee growth at 20”. Remember the up-
per three shoots will be narrow-angled,
the lower branches will be wide angled,
and the whole tree will be stimulated to

qrow. b B .




2. Youplant a new tree that is only 3 feet tall. A tree this size is
weak. It needs to be stimulated to grow. How would you prune it in
order to accomplish this? Start by
making a heading cut to about 20”
from the ground. This will force the &
extra growth you need, especially from f
the top buds, giving you new wood on
which to start forming good “frame- .
work” branches the next year. This cut 20" Al
will also force side branches to form W
closer to the ground than you desire. ) 4
You can rub them off with your hand .-
when they are 2 inches long or less. If P
they grow longer, remove them with a j
thinning cut.
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3. You have a two year old tree; one limb is very long and the
rest are much shorter. How do you correct this? If you cut the long
one in the spring, it
will only grow more
strongly, so it is best
to pull the long limb
into a more hori-
zontal position in
order to slow its
growth. Do not
head it back! Make
early spring head-
ing cuts on the other
limbs to force them
to grow more rapid-
ly. In the summer
you may head back
the longer limb to
balance with the
others.

“A heading cut in the dormant season
causes the limbs to grow more vigorously.”

4. You planted a tree this spring; now it is July and the tree
hasn’t produced nice long new shoots like it was supposed to.
What should you
do? Well above all,
do not make head-
ing cuts in the
summer; this will
only slow down the
growth. [t is best to
cultivate a 3 foot
area around the
tree, fertilize, mulch
and when needed,
water the tree to see
if you can stimulate
more growth. Next
spring make as
many heading cuts
on side branches as
possible and be
sure to head the
leader back far
enough to force
growth. Cut at least
bt o

5. Your older apple tree is too big and thick with vigorous limbs
and shoots. Where do you begin to correct it? First, you must
confine all of your pruning to the summer pruning time period (July
and August) for the next two years. Cut back those limbs that are too
long by cutting back to the point where there are apples. Next remove
(thinning cuts only) all top and inside suckers. Following this method
will not stimulate excessive growth in the tree and will allow you to
control the tree.

6. Your older apple tree is much too tall. How can you make it
shorter without making a mess of the tree. In the SPRING, remove
the limbs or portions of limbs necessary to reduce the height of the
tree to an acceptable place. This will then cause alot of new growth to
develop at the cut points.. . . . so in August remove (thinning cuts only)
all of the upright suckers in the top and throughout the tree. Head
back all of the other branches to the point where there are apples . .. .






SUMMER OF YEAR ONE

Pay close attention to the new shoots as they begin to grow. When
any except the top three become 2”7 long, snap a spring-loaded
clothespin on the leader just above
the new shoot. The clothespin
should touch the shoot in order to
force it to grow straight out from
the leader instead of turning up-
ward. Remember our little talk
about how the sun causes the
branch to grow upward? The
clothespin shades the branch thus
preventing injury from the sun,
and also physically holds the
branch flat. This produces a nice
wide angle insuring a strong limb.
Remove the clothespin when the
branch becomes longer than the ‘\\\
clothespin and begins to turn w
toward the sun. After you remove
the pin, prop the branch at a 45-
degree angle with a round tooth-
pick pointed on both ends.

The toothpick can be left in until
the fall. It is good to look the tree
over once every week and use the
clothespins or toothpicks on new
shoots which need spreading.

When the top three new shoots are about 12" long, cut off two of
them. Leave the top shoot as the
leader. Look at the branches you
headed this spring. There are three
new shoots at the ends of these
also. handle them just like the
leader — remove all but one.

During the rest of the summer,
remove the shoots (suckers) which
grow straight up on top of the
side shoots you chose this spring.
They will be too vigorous and will
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quickly out-grow your other limbs. Make heading cuts on these
vertical suckers leaving short stubs with one or two buds.

Well, this is all you have to do this season, so get a good winter rest
and we’ll start again next spring.

SPRING OF YEAR TWO

Look at all of those new side branches you have to choose from! If
you don't have quite a few to choose from, you will need to follow last
season’s directions again this year . .. be sure to make the heading cut
on the leader.

This year you want to choose as many permanent scaffold
branches as possible. Oh! I pulled a new term on you . . . scaffold
branches are the limbs that will be the main framework of your tree.
These are branches you will have to live with for along time so choose
nice, wide crotches and limbs that help balance your tree.

VY

.-

STAR GROWTH

An apple tree forms buds and therefore branches in a star fashion. If
you stand close and look down on the tree from the top you can
observe this. Balance is obtained by selecting scaffold branches to
maintain the natural star shape. | am not saying that you must choose
5 scaffolds from each year’s growth — that would be too many — but
rather that as you choose scaffolds over the next 3 to 5 years, you
attempt to maintain this star balance.

In the first 3 to 5 years you will need to choose 10 to 12 scaffold
branches. Do not head the branches which are growing strongly. You
will, however, have to head back any that tend to be weak. Cut off
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about 25% of each of these weaker shoots. Always make a dormant-
time heading cut on the leader at a point 12” to 15" above the top
scaffold. Then remove any branches you do not need. For instance,
branches that are too close together or are directly over one another
and not at least 12 inches apart. Scaffold branches that are not
directly over one another can be as close as 6 inches apart on the
leader. Sometimes all of the limbs grow on one side of the tree. If this
happens, choose one good limb for a scaffold branch and remove the
rest. Then head the leader about 15” above that scaffold. Next year
vou should be able to choose branches which balance the tree.

Do not remove the short, weak growing shoots which grow on the
leader in between the scaffold branches. These will set fruit buds and
fruit. They will not interfere with your framework branches. In fact, the
extra shade will keep the scaffold branches from becoming more
vertical, and the leaves on them will feed the leader, giving you a
stronger tree.

SUMMER OF YEAR TWO

This summer, handle the new part of the tree (top} in the same
manner as you did the newly planted tree last year. Spread new
shoots with clothespins and then toothpicks; remove the narrow
angles on the leader and scaffolds when they are 12” long etc.. This
year I'm going to have you
make some limb spread-
ers out of wire clothes hang-
ers. You will need some 8
inches long and some 12 or
14 inches long. Be sure to
use the heavy wire hangers
and not those cheap, free
ones that some of the clean-
ers send home with you.
Find a friend that has a good pair of wire or bolt cutters; measure out
the length you need and cut the end at a long slant so that you end up
with very sharp points on each end. You can get two 8 inch
spreaders, one from each side of the top of the hanger and one 12 to
14 inch spreader from the bottom the the hanger.

“ .. make some limb spreaders
out of wire clothes hangers.”

14

The limbs on your tree are longer now, so you need longer
spreaders than the toothpicks you used to spread last year’s growth.
We'll use these wire limb spreaders
to keep the older framework o0°
branches at 45 and 55-degree
angles. The 45-degree angle (more
horizontal position) is for the more
vigorous branches while the 55-
degree angle is for the others. The
goal is to spread the most flexible
portion of the branch in order to
keep it at an angle vertical enough
to encourage continued shoot
extension and yet horizontal
enough to allow fruit buds to form on the two-year and older portions
of the branch.

BENDING THE TWIG

Here is a technique that will help you obtain the right angle of the
branch especially when you spread older and stiffer wood. Place the
heel of one hand under the
branch where you want it to
bend and exert pressure on it
by pushing. Then with the
other hand, pull the branch
down over your palm. Do this
two or three times. The pres-
sure will crush the phloem tis-
sue on the underside of the
branch, weakening it at that
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point. Now take your pushing hand away and pull down on the
branch. Notice that it bends at the weakened spot. The injury to the
phloem tissue, by the way, is very temporary. By doing this you take
the stress off the crotch area. Without this technique, spreading of the
limbs could cause the branch to break at the point of connection with
the leader.

Now stick the sharp point of one end of your clothes hanger
spreader into the wood of the branch just beyond the bend you just
made. Push the other end into the leader of the tree at a point which
will give you the proper angle for the vigor of the branch. Physical
spreading of limbs is effective through about the 5th year. By then the
tree should be fruitful enough to keep the branches horizontal. Also
after 5 years, the top side branches on the leader are too high to
spread easily. However, between the fruit, summer pruning and
another technique I will let you in on later, you will be able to control
the top of the tree without spreading.

As you may have already guessed you will have to make longer
spreaders each year. Here is one way to make long sturdy spreaders
for use on the larger branches in years 3, 4 and 5. Cut some sticks
3/4” by 3/4” and as long as you'll need to spread effectively (i.e. 15”,
18", 24”7, and 36"). Drive a 4-inch long finishing nail into each end
leaving about 2” of the nail showing. Cut off the head of the nail with
bolt cutters or a hack saw. Be sure to cut on enough of an angle to
create a sharp point.

There is a new wire
spreader available that
works by a method other
than pushing to hold a
branch in position. If you %
would like to have onefora
pattern, send $1.00 to cover
shipping and we will send
you a sample, along with
instructions on how to use
it. Use the address in the
front of this booklet.
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You can also pull limbs into more horizontal positions by tying
them down with twine to a stake driven into the ground. This is a good
technique where it does not interfere with mowing or other yard
activities. Remember to remove the twine from the branch within one
month to prevent girdling. If the branch does not stay in the new
position, re-tie the twine in a different spot on the limb to hold it in the
correct position,

Now let’s get back to the second growing year. During the summer,
remove with a heading cut the upright suckers growing on the
framework branches leaving a stub with 2 or 3 buds. Also, remove
with a thinning cut any growth below the bottom scaffold and any
growth from the roots at the base of the tree. Be sure to remove the
narrow-angled branches on the leader and any side branches on
which you made heading cuts this spring. If there is a branch that is
out-growing the others, this is the time to slow it down with a heading
cut to keep it in balance with the other limbs.

THE CHRISTMAS TREE

Our goal is to train the tree to be

shaped like a Christmas tree. The

lower scaffolds should be longer ’T\

than those above, etc. . . right on /& \

up the tree. If upper branches / }\
\

ones, the shade will weaken the
lower branches to a point where
they will have to be removed or will
become unfruitful. Christmas trees
have only one stem (leadey); all of
the other branches are horizontal.
This is our goal with the apple tree.
That is why we use spreaders and
why we remove the upright suckers
on the scaffolds and the narrow-
angled branches on the leader.

become longer than the lower /\ \

“Always make a dormant time heading cut on the
leader at a point 12”to 15” above the top scaffold.”
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the upright suckers throughout the tree, and then in August, head
back those branches in the top which are longer than the bottom
branches and are taller than you want your tree. Remember, pruning
in August is a dwarfing process. [t does not stimulate the excessive
vegetative growth that is caused by dormant and early spring cutting.

If you have
a crop of ap-
ples, head the
shoots backto
within 5 leaves
of the fruit
even though
this may not
shorten the
limb as much
as you desire.

Repeat this procedure next year and in future years until the tree
is back under control. [n succeeding years thin out crowding branches
and make heading cuts on weaker growing wood, in the spring,
remove suckers in July, and control aover-vigorous and excessive
upright growth with heading cuts in August. Fruit spurs and the fruit
need at least 50% full sunlight to develop normally, so keep yourtrees
open. Thin off excess fruit before three weeks after bloom. The fruit
you leave on the tree should be at least 5 inches apart on the limbs.

| wish you much success and enjoyment in your apple growing
venture and trust that this information makes your fruit growing more
enjoyable and rewarding.
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PEAR TREES

Follow the same general procedure as with apples. Pear trees have an
upright growth and it will be difficult to find wide angle crotches. This is
not as important as it is with apples, however, because pear scaffolds
are not subject to splitting. Keep center of tree reasonably open, but re-
sist the temptation to prune top too heavily. New growth caused by ex-
cessive pruning is more susceptible to fire blight.

SWEET CHERRY

Sweet cherry trees require less pruning than any other fruit tree and
very little is done on them the first several years after training. The head-
ing-back of vigorous non bearing shoots (after harvest) may be desira-
ble to induce more branching, but may result in narrow angled crotches.
Dormant heading will result in wider crotch angles.

SOUR CHERRY

Sour cherry and European plums require less pruning than apple or
pear, especially after the main framework of the tree is established. Use
the same method as for apple. Limit pruning to an annual thinning after
the fourth year’'s growth.

PEACH AND JAPANESE PLUMS

Peach and Japanese plums are pruned by the open center method.
With this system, the leader is not allowed to develop. Choose three
scaffolds about 24 inches above ground spaced closely together; each
shouid radiate out from the tree in a different direction. The leader
should be cut out just above the top scaffold. If branches are large and
uniform, leave them about 12 inches long. If they are slender or un-
even, cut back to stubs with one or two buds.

The following year, choose shoots that develop from these buds as
the main scaffolds. They should be kept at approximately the same
length. The mature tree will resemble an upside down umbrella.

The large size fruit and the brittleness of the limbs on the Japanese
plums require the pruning back of fruiting branches to prevent limb
breakage.

The peach is usually pruned much heavier than the others. Pruning
can be accomplished by heading back or by thinning on the mature
tree.
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