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Topworking Citrus
and Other Trees

L rafting, which includes bud-
ding, is the process of placing a part
of one plant upon the roots or limb
of another so it will unite and grow.
The method and variations in
grafting are many. They generally
are divided into two divisions—(1)
cion grafting and (2) bud grafting
or budding.

Certain methods which are wide-
ly understood have proved most
successful under ordinary condi-
tions. They are used almost entire-
ly in grafting fruit and nut trees.
Each kind of plant should be propa-
gated by the method that is best
suited to the characteristics of the
plant, and which gives best results
economically.

Uses of Grafting
There are two general uses of

grafting. These are (1) topworking
established trees and (2) nursery
propagation.

Topworking or changing the va-
riety of an established tree is a
common practice. Fruit growers
often find it necessary to use some
form of grafting to change unde-
sirable varieties to more desirable
kinds. It may be that a number of
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trees in the orchard have proved
to be untrue to name. Or the grow-
er may have set out varieties or
kinds of fruit that are later found
to be undesirable.

Often a grower finds it necessary
to topwork a few trees in blocks of
a single variety to act as pollenizers
for his orchard to give a better set
of fruit. Also, bridge grafting or
inarching may be used to save trees
which have been injured by acci-
dent, rodents, or insect pests.

Nursery propagation of fruit and
nut trees is necessary. As fruit and
nut varieties rarely come true from
seed, they have to be propagated
by either cion grafting or budding.
This means transferring vegetative
parts of a known variety to the
growing limb or root of the stock
produced from seed. Grafts and
buds are more successful when
made between varieties of the same
species.

Time for Grafting
There are two main factors that

determine the season of grafting.
(1) Buds must be mature, and (2)
the bark must4 slip (if the method



employed involves slipping of the
bark).

Cleft and whip grafting is best
done in early spring just when the
buds begin to swell Bark grafting
and bridge grafting may be done
any time in the spring after the
bark slips easily, and may be con-
tinued as long as dormant cions
can be obtained.

Cion Wood
Cion wood (small shoots with

buds) must be cut dormant. Place
the cions in bundles and carefully
wrap them in heavy paper or cloth.
The cions should not be cut too
long, for convenience in handling.

For protection, cions may be
placed in cold storage (approxi-

mately 40 degrees F.) or buried in
a horizontal position on the north
side of a building about 12 inches
deep in a well drained spot. If the
wood is to be kept in cold storage,
it should be packed in moist peat
or sphagnum moss and wrapped in
several thicknesses of paper.

The cions are cut from last sea-
son's wood which has made a
growth of from one to two feet in
case of apples, and from one to four
or five feet in case of pecans or
walnuts. The buds should be plump
and mature.

In bud grafting, a bud stick is
cut from the current season's
growth that has plump, fully ma-
tured buds. They are used imme-
diately.

Topworking Citrus Trees
Topworking mature citrus trees

to other varieties of citrus has
proved to be a very satisfactory
method of changing groves to other
varieties of citrus. Topworking
costs are about the same as re-
planting the grove with young
trees. However, topworked trees
will come into bearing much quick-
er than new trees.

Diseased, weak, or stunted trees
should not be topworked. Pull
them out and replace with a young
tree of the desired variety.

The main feature of the present
method of citrus topworking is the
budding into new, vigorous, grow-
ing shoots rather than into old
branches.

Force New Growth
The first step in topworking large

trees is to force out new growth.
From one-half to two-thirds of the
top should be removed by cutting
main scaffold branches so as to
leave stubs about 8 to 12 inches
long. Cut off branches on the north
and east sides, and leave one or
two large branches on the south
and west sides. These act as "nurse
limbs" and should be so situated as
to give maximum protection from
sunburn to the trunk and branch
stubs.

The remain ing b ranch or
branches should be partially gir-
dled 10 to 18 inches from the trunk.
Girdle with a pruning saw, by cut-
ting through the bark around the
limb. Ends of the girdle should not
be completely closed but should be
about one to two inches apart. It
is advisable to seal cuts larger than



IVz inches in diameter with a good
asphalt base sealer or common
house paint.

Start in January
The best time of year to start the

topworking program is during the
winter months. It can be done dur-
ing the summer months, but ex-
treme care must be taken to avoid
sunburn to the remaining branches
and to the trunk of the tree. It
should not be done in September
or October, as new growth forced
out at this time is very tender and
may be killed by frost injury.

Protect from Sunburn
Exposed limbs and trunk of tree

must be given protection from sun-
burn as soon as possible after cut-
ting back the top. A good, heavy
coating of whitewash or cold-water
paint is most commonly used.
These materials will not retard the
growth of buds from large limbs.

A good whitewash can be made
by mixing 12 pounds hydrated
lime, 1 pound salt, and % pound
alum. Add enough water to make
a thick paint.

Bud in Summer
Budding may be done any time

during the summer months when
the bark slips easily. When the new
shoots have rounded out and are
about one-quarter to three-eighths
of an inch in diameter, they are
ideal for budding. On trees cut
back in February, new shoots
should be large enough to bud by
late June or July. After July, bud-
ding should not be done until Octo-
ber.

The "T" method of budding is
used in propagating citrus fruits.
(See bottom of page 7-)

If re-budding is necessary, it
may be done when it is found that
the first buds did not take. It is
easier to "stick" buds in early
October than any other time of the
year.

Irrigating immediately after bud-
ding has a tendency to drown out
some of the buds. The best prac-
tice is to start budding five or six
days after an irrigation and then
not to irrigate until about a week
after budding. The budding tape
should be left on for about 15 to 20
days. After it is removed, cut off
the branches about 10 to 12 inches
above the buds that are still green.

Six to eight new shoots should
be budded on the average tree. If
half of them live and develop into
healthy branches, no further bud-
ding will be required. Each large
scaffold branch should have one or
two branches of the new variety.
Bud new shoots 2 to 3 inches above
the old branch.

Murk New Shoots
All shoots of the new variety

should be marked so they can be
easily identified. After they are
well established, put a daub of
bright colored paint at the base of
the new shoots. Lemons and tan-
gerines can generally be distin-
guished by the foliage.

Cut Bock New Growth
Many of the new branches grow-

ing out from the buds develop rap-
idly. If allowed to grow too long,
they will become top heavy and
the wind may cause a lot of them
to twist off at the bud union. Cut-
ting them off 20 to 24 inches above
the bud union will save many bud-
ded shoots.
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REMOVAL OF NURSE LIMBS. Picture at left shows proper growth
of newly budded shoots to prevent sunburn injury to trunk and limbs.
Picture at right shows tree where nurse limbs were removed too early
for sufficient new growth to prevent sunburn injury.

Remove "Nurse Limbs"
The old branches, or "nurse

limbs," should be removed during
the winter months, but not until
3 or 4 new branches have grown
to be 3 to 4 feet long.

Unless growth from the budded
wood has grown out about three
feet, it is advisable to leave the
"nurse limbs" another year. Re-
moval of the "nurse limbs" when
there are only a few new shoots
one to two feet long throws the
top and root system out of balance
and quite often the top becomes
chlorotic. Or it may allow the
trunk to sunburn.

Cut "nurse limbs" off as close as
possible to a newly budded branch
that was forced out when the old
limb was girdled. If there are no
budded shoots on the "nurse limb,"
cut it off flush with the trunk so
as not to leave a stub, and treat

with paint or sealer.

"Sucker" the Trees
Topworked citrus trees require

"suckering" for three or four years.
Trees should have new "sucker"
shoots removed at least once, but
preferably two or three times a
year.

As it is very hard to pick out the
new growth of many varieties of
citrus, the budded snoots must be
well marked as previously men-
tioned. If the extra shoots originat-
ing from the original trees are not
removed, they will outgrow and
tend to crowd out the budded
growth.

After the new branches are two
or three years old, the stubs of any
of the old branches that stick out
beyond the new growth should be
removed. Try to eliminate the pos-
sibility of any dead wood remain-
ing in the tree.
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Fertilize and Irrigate
Keep topworked trees in as

healthy a condition as possible.
Give them a moderate amount of
fertilizer and try to keep them well
watered all of the time. From one-
half to one pound of nitrogen per
tree should be plenty the first year.
Best results will be obtained if this

fertilizer is applied in small
amounts during the growing sea-
son.

About twice this amount should
be given the trees during their sec-
ond and third years. From the
fourth year on they should receive
the same care given a mature
grove.

Bud Grafting
Bud grafting (or budding) is a

method of vegetative propagation
best adapted for use on young seed-
lings and small branches. Budding
is used mainly in propagating
young trees, nut trees, and stone
fruits such as peaches, plums and
cherries. These can be propagated
more successfully by budding than
by grafting.

Also, budding may be used m
topworking old trees. By budding
on water sprouts, vigorous new
growths are sometimes placed in*
old wood. Oftentimes spring grafts
fail to grow and a number of new
shoots grow out around the stub.
Two or three of the more vigorous
sprouts may be budded in early
fall.

Bud in Late Summer
The best time to do budding is

late summer or fall. Then the buds
of the current season's growth have
fully matured but /wood growth
has stopped. The stock should be
in growing condition so that the
buds can easily be slipped into
place.

The buds selected should be ma-
ture and well formed from the cur-
rent season's growth. Mature buds

taken from the central two-thirds
of the growth of vigorous shoots
eve better than buds from the base
or tip growth.

The bud sticks are cut from the
shoots and the leaves trimmed off,
leaving a short stub of the petiole
for convenience in handling the
bud during the budding operation.
The bud sticks are then wrapped
in moist cloth to keep the buds
fresh until used.

Usually budding work on seed-
lings is done as near the ground as
convenient to work. In topworking
old trees, the buds are placed in an
outside position or on top of the
limbs.

The method of putting the buds
on the stock has little to do with
the success as long as the cambium
or growing layers of the stock and
buds are brought together.

"T" Budding
The "T" or shield budding proc-

ess is commonly used to propagate
citrus fruits, stone fruits, roses, and
other plants which have fairly thin
bark. The operation can be done
most any time during the summer
when the bark slips easily. (Follow
directions on next two pages.)

- 7 -





4 . Insert the bud into the "T" cut
on the young shoot on the tree,
and push it firmly into place.
If the bark at the top of the
shield projects above the cross
cut of the "T," cut it off even so
that the bud fits snugly to the
stock.

5. Next, tie the bud with waxed
cloth or string. (Specially pre-
pared rubber bands also may
be used for this purpose.) Leave
a "tab" about 2 inches long, and
start wrapping at the bottom of
the "T" cut. Make 3 or 4 wraps
below the bud, and continue
above the bud for 3 or 4 wraps.

6. Be careful not to let the wrap-
ping cover the bud. When
wrapping is completed, leave
the end of the wrapping cloth
or string about 2 inches long.
Now twist this end with the
"tab" left at the bottom. This
holds the wrapping firmly in
place.
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In 10 days or two weeks the bud
should have a healthy, plump ap-
pearance if it has united with the
stock. Then cut the wrapping if
waxed cloth or string was used.
Rubber bands will rot off.

If the bud fails to "take," it will
dry up and turn brown. In such
cases re-budding should be done
as soon as possible.

When fall budding is done, the
buds, after setting, usually stay
dormant until the following spring.
Then the stock should be girdled
just above the bud to force it into
growth.

A portion of the top should be
removed from the stock, leaving a
stub to act as a temporary stake to
which the young shoot can be tied
until a permanent stake is set. The
old stub should not be entirely re-
moved until the new shoot is 12
inches or more in length. Then all
growth except the new shoot
should be removed from the stock
to allow full development of the
shoot.

Patch Budding
The patch bud is commonly used

in propagating thick-barked trees
such as pecans, walnuts, other
kinds of nut trees, and Kingan mul7

berries. This type of budding can
be done only during the active
growing period of spring, and again
in late summer when the sap is
flowing moderately.

If the sap is flowing too freely,
the bud will "drown out." But if
there is too little sap, the bud will
dry up. As a rule late summer
budding has been the most success-
ful in Arizona. The budding should
be done at a point where the stock
is from % to 1V2 inches in diameter,
where the bark is relatively
smooth, and where no bud has
grown before.

A two-bladed budding knife (see
picture below) can be purchased
from any nursery-supply firm or
made at home by using two small
paring knives. To make one, place
a block of wood between the han-
dles of two knives so the blades
will be about % of an inch apart.
Tape or fasten together firmly.

With the budding knife, make
two parallel cuts across the stock
about one inch apart. Then cut a
vertical slit on the right to connect
the ends of the horizontal cuts.
Take care to cut through the cor-
ners to prevent hanging when the
bark is lifted out.

Next, carefully lift the bark until
it is free. Then press it back in
place.

A double-bladed budding knife can be purchased or made.
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growth from the stock should be
pinched or rubbed off.

When the young shoot from the
bud is about 4 inches long, it should
be loosely tied to the stub for sup-
port. When the shoot reaches about
2 feet in length, remove the stub
by making a sloping cut close above
the bud. Drive a wooden stake into
the ground to which the shoot is
tied for support.

The budwood should be cut from
strong, vigorous shoots which may
vary in length from 12 to 24 inches,
and from V2 to % inch m diameter.
The best buds are round and plump
and near the base and middle of

the shoot. The sharp-pointed flat
buds near the tip ends should not
be used when others are available.

For spring budding the budwood
is cut while dormant. Keep it in
cold storage (approximately 40 de-
grees F.) or bury it in a cool, well-
drained location on the north side
of a building. The budwood should
be wrapped in sphagnum moss and
kept moist all the time.

For late summer or fall budding
the budwood should be cut from
the current season's growth. Dur-
ing the budding operation the bud-
wood should be carried in a moist
cloth to prevent drying out.

Cion Crafting
Some trees such as pecans, wal-

nuts, and apples can be topworked
more easily by cion grafts than by
buds. The bark of these trees is
too thick for satisfactory budding.

Trees of any age may be top-
worked, but the task is easier if
the grafting is done as soon as it is
determined that a tree is unsatis-
factory. The limbs selected for top-
working are studied with reference
to the future framework and form
of the tree.

Select strong limbs well distrib-
uted around the tree and well
spaced so that no bad or weak
crotches are formed. The younger
the tree, the fewer limbs have to be
grafted. As a rule, they are of a
more desirable size.

No attempt should be made to
topwork all of a large tree at one
time, as sun scald may do consid-
erable damage. Only a part of the

permanent scaffold limbs should be
grafted in one season, leaving
enough branches to partially shade
the limbs upon which the cions and
buds have been set.

The grafts should be made only
in places where they can make
good growth. With mature trees it
is necessary that the topworking
operations be extended over two
seasons.

Due to cutting back the trunk
and limbs, any number of water
sprouts may spring up around the
grafts. When the grafts have made
sufficient growth to shade them-
selves and the mam scaffold limbs
and trunk of the tree, all old wood
and water sprouts can be removed.
At this time the grafts can be head-
ed back, if necessary, and double
grafts thinned out to the number
desired for the formation of the
permanent top.
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Biederman Bark Graft
An improved method of bark

grafting was developed by the late
C. R. Biederman, Hereford, Ari-
zona, while experimenting with the
topworking of the native black
walnut to varieties of English wal-
nut.

The best season for bark grafting
is in the early spring within two
or three weeks after the appear-
ance of the first leaves on the tree.
The grafting operations may be
continued as late into the season as
dormant cion wood is available.

The cion wood should be cut
while dormant from wood of the
past season's growth. It is neces-
sary that the wood be dormant,
mature, and carry plump, well-de-
veloped buds. The wood may be
kept in good condition by packing
in moist peat or sphagnum moss
and stored at a temperature of be-
tween 38 degrees and 40 degrees F.

It is advisable to topwork trees
when they are comparatively
young. Trunks and limbs over 4
to 5 inches in diameter should not
be worked because it takes years
to heal the wounds from such large
cuts. In working larger trees, the
grafts should be put in a number
of carefully selected primary and
secondary scaffold limbs so that the
new growth will form a symmetri-
cal top.

The stock is prepared by cutting
the trunk or limb to be grafted off
squarely at a place where the bark
is straight and free from knots. The
top of the stock should be smoothed
with a sharp knife to remove any
torn or woody fibers so that the
wax will adhere thoroughly. Any
corky, rough outer bark should be
removed from the upper 3 or 4

inches of the stock. Use a heavy
knife, avoiding any injury to the
live bark.

A cion with two or three healthy
buds should be cut from the cion
stock. The cut on the upper end of
the cion should be made about %
inch above the bud on a diagonal
slant. There should be from 1V2 to
2 inches of the cion below the lower
bud for making the scarf or cut.

An abrupt sloping shoulder
should be made at the beginning
and drawn out to a long tapered
horizontal cut which flattens at the
lower part of the cut to about Vs
inch in thickness at the tip. (See
drawing "A" and "B", next page.)

Next, the face of the scarf should
be hollowed slightly with a curved
bladed knife. (See picture below.)

The Biederman knife has a
curved blade for hollowing the
cion.
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nailed to the side of the stock and
allowed to extend 5 or 6 inches
above the cions. This will support
a paper bag which should be invert-
ed and tied over the completed
graft for shade and protection.

After shoot growth has started
from the cion, the paper bag should
be removed and the strings cut to
prevent strangulation. No attempt
should be made to remove the
strings as this would probably open
cut surfaces on the graft.

When the new shoots have grown
about 12 inches, they should be
given some support to prevent their
being broken off by heavy winds.
Strips of wood may be tied or
nailed to the stub and allowed to
extend from 2 to 4 feet above the
shoots, to which the new shoots
may be tied, using a soft cotton
string.

Walnut tree three years after be-
ing topworked by the Biederman
bark graft. Note points of grafts
as indicated by arrows.

Whip or Tongue Graft
In topworking trees it is often

necessary to put cions on small
limbs in building the future frame-
work of the tree. This is especially
true if the trees are from 3 to 4
years old where only the central
leader may be bark grafted. In this
case, the side limbs xk to % inch in
diameter can be whip grafted.

This method is also useful in
grafting small trees or seedlings
without tsking chances of grafting
in the trunk. The results from whip
grafting are better when the stock
and cion are of about equal size.

In making a whip graft, cut the
stock and cion to match. A diagonal
cut about IV4 inches long is made
on one side of the stock, and a sim-
ilar cut to match is made on the
cion. (See whip graft drawing "A"
at top of next page.)

These cut surfaces must be made
smooth with the single stroke of a
sharp knife. Then on each of these
cut surfaces, starting about one
third from the tip, make a reverse
cut about V2 inch deep running
slightly across the grain. (See
drawing "A.") When the stock and
cion are brought together, the
tongues slip into the cuts made for
them. (See drawing "B," next
page.)

Care must be taken to have the
cambium of the stock and cion in
contact with each other on at least
one side. If the cion is smaller than
the stock, it must be placed to one
side to do this.

The graft should be wrapped se-
curely with a waxed string to help
hold it in place. (Next page, draw-
ing "C") The string should be cut
as soon as the graft is growing well
to prevent girdling. Usually a soft
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should be made in the bark above
and below the injured area. Then
the wedge-shaped ends should be
slipped under the bark with the
longest cut surface next to the
wood of the tree.

If the bark is thick, it may be
necessary to make two slits in the
bark the width of the cion apart.
Then this strip of bark can be
slightly raised, and the end of the
cion inserted under it. The raised
end of the strip of bark should be
cut smooth with the surface of the
surrounding bark. In either case,
both ends of the cions should be
tacked with small nails to hold
them in place.

All cut surfaces around the graft
should be carefully covered with
wax. The exposed wood in the gir-
dled area also should be covered
with wax or some material used to
cover pruning cuts. This process is
often used on apple, pear, citrus,
pecan, and walnut trees.

Inarching
Sometimes seedling or nursery

trees are planted close to the roots
of the injured tree and the tops
grafted in above the injured por-
tion. Also suckers or water sprouts
coming from below the wound may
be grafted in to cover the injured
area.

Cut off the tops of the trees or
sprouts at a height a few inches
above the injury. Next, cut the top
to a wedge shape about 2% inches
long on the side next to the dam-
aged tree. Then insert the top of
the seedling into upward pointing
slits made in the healthy bark
about 2 or 3 inches above the area
to be covered.

This citrus tree was inarched to
repair injury.

Nail the seedling in place and
cover the cut surfaces with a brush
wax. If the seedlings are slightly
arched, it will assist in holding
them in place.

Grafting Waxes
There are any number of combi-

nations of waxes which may be
used successfully for grafting pur-
poses. An ideal wax is one that
does not contain any material that
will injure the plant tissue, that
will prevent evaporation from
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stock and cion, that will completely
seal cut surfaces, and that does not
crack in cold weather or run in hot
weather.

Brush waxes are used more com-
monly than the hand waxes. The
brush wax is applied in a melted
condition and hardens on the graft
after it is applied. It is kept melted
by means of a portable heater,
which may be made at home or
purchased from supply houses.
(See picture at right.)

A good brush wax may be made
by melting together the following
materials: Beeswax, 3 parts; paraf-
fin, 2 parts; rosin, 1 part. Melt the
materials together and pour the
mixture into a shallow pan lined
with waxed paper to cool. The
cakes should not be over 2 inches
thick so they may be broken up
and melted in the wax pot as need-
ed. Due to the high temperatures
in the lower valleys, only high-
melting-point paraffin should be
used.

Sometimes beeswax alone is used
as a brush wax. In localities where
there are bees, they may remove
the wax, thus allowing the grafts

to dry out before the union is com-
plete.

As the brush waxes are being
used they should be kept in a com-
plete liquid state but not so hot
that they will injure live tissue.
They should not be hot enough to
burn when brushed on the back of
the hand.

This home-made wax melting pot
uses an alcohol lamp.
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