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SUMMARY

Directions are given for thie selection of soil; laying out the vineyard;
planting; pruning and training.

Climatic conditions of Oklahoma are suitable for the commercial pro-
duction of grapes.

The Concord, which has been so extensively planted in this State, has
many faults, chief of which is uneven ripening.

There are many varieties of grapes which appear to bear heavier crops
than the Concord.

Sevieral of these varieties are suggested and recommended for trial as
substitutes for the Concord in cornmercial work.

No particular varieties can yet be fully recommended as best because of
limited experience with them.

Fall planting is recommended for the central and eastern parts of Ok-
lahoma.

Spring planting is recommended for the western section of the State.

Prune the vines annually, leaving two or four canes, each of which
should be from eight to fifteen buds in length, depending on the vigor of
the variety and the strength of the individual plant.

Either one of two systems—Munson or Kniffin—may be chosen for
training the vines.

Cultivation should be thorough and regular from early spring until
September at which time a cover crop of wheat or rye should be sown.

Spraying is necessary for the control of insects and diseases.

There are many neglected vineyards in this State which may be made
to yield good crops by proper methods of management.
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GRAPES IN OKLAHOMA

This publication was undertaken because of the increasing interest in
grape culture as shown by the large number of inquiries received at the
Oklahoma State Experiment Station at Stillwater and the U. S. Southern
Great Plaing Field Station, Woodward, Oklahoma.

Experimental vineyards at both stations have shown that many of the
varieties not commonly planted in Oklahoma may be grown profitably.
The grape has not in the past been produced in large commercial quanti-
ties in Oklahoma. These tests, however, indicate that climatic and soil
conditions are favorable for the production of many varieties of grapes on
a, commercial scale, and that other varieties not available commercially may
be grown in home vineyards advantageously.

The object of this bulletin is to call attention to these varieties and to
give directions for their selection and production.

CHOOSING THE VINEYARD

Moderately fertile, well drained soils are most suitable for the growing
of grapes. A high percentage of sand is desirable in the surface with a
sandy or gravelly clay subsoil underneath. There should not be so much
clay in the subsoil that it will become water logged or hinder drainage.
However, experience has shown that, while clay is desirable underneath
the surface, it is by no means essential to the successful production of good
crops. The heavy clay soils which are usually characterized by poor drain-
age some time during the year are not suitable for the commercial produc-
tion of grapes. A vineyard planted on such soil cannot yield the profits
that could be lexpected from a vineyard planted on a good, well drained,
sandy loam, and will always suffer from drought during hot, dry seasons.
Soil with hard pan or bed rock within three or four feet of the surface is
undesirable. If the vineyard is located on a northerly slope having suitable
soil conditions better protection from wind will be afforded than if it is
located on any other slope.

Laying Out the Vineyard

In laying out the vineyard the ifeal direction for the rows would be to
extend from the southwest to the northeast. This would allow the prevail-
ing winds to pass between the rows with the least disturbance to the vines
and givle practically an even distribution of sunlight to both sides of the
vines on the triellis. Because of the additional number of end posts re-
quired and the number of short rows which make cultivation more difficult
this arrangement is seldom practical. The next best and probably usual ar-
rangement is to run the rows north and south. The least desirable arrange-
ment is to run rows from east to west, as this gives the poorest possible
distribution of sunlight and the greatest damage by wind.

The distance between the rows should be 10 feet in a commercial vine-
yard. For the home vineyard this distance may be varied, to a certain
extent, depending on the cultivation implempnts available. However, the
rows should never be closer than eight feet. Many people make the mis-
take of planting the rows too close together. This is undesirable because
it does not allow sufficient room for cultivation and also limits the moisture
supply for each vine. It also may make it impossible to get between the
rows with wagons and sprayers.

It is essential that the rows be straight because any plants which are
out of line are very apt to be injured in cultivation. If the prospective
vineyard is small the rows may be established by the use of a line and
stakes but in planting a commercial vineyard it is customary to establish
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the row by means of a plow or a lister. The distance between the rows
should be carefully measured so that the width will be uniform. This is im-
portant for ease of cultivation. The distance between the plants in the
row may be established by a series of cross furrows. This method of es-
tablishing the rows and the position of the plants in the row will do away
with a large amount of digging which would otherwise be necessary in get-
ting the plants into the soil.

Age of Plants

Onge year old plants are more economical for starting a vineyard, al-
though two year old plants which are always more expensive, are some-
times used. Strong, vigorous one year old plants are satisfactory for gen-
eral use. Small, weak plants are frequently offered for sale at a low price
but those who use such plants will find them to be the most expensive in
the end.

Best Time for Planting

Over the western portion of the State spring planting usually gives
better results than fall planting. The reason for this is that the precipita-
tion during the fall and winter months is very limited. The dry condition
of the soil and air, together with the colder temperature which often pre-
vails over that portion of the State makes fall planting extremely hazard-
ous. February or early March planting is desirable provided there is suf-
ficient moisture in the soil. In the central and eastern part of the State
fall planting usually gives better results than spring planting unless the
soil is very dry. Planting during the months of November and early De-
cember is the most desirable practice. When there is a deficiency of mois-
ture in the soil during the fall, planting should be delayed until the follow-
ing February or March; or it may be done at any time during the winter
when the soil is moist and not frozen. Late spring planting under any cir-
cumstances is not advisable.

Care in Handling and Planting

When the plants are received the box or bundle should be opened im-
mediately and the plants heeled in unless it is possible to plant at once.
In heeling in, a trench should be dug deep enough so that all of the roots
may be covered to a depth of three or four inches. The roots should be
separated and the soil worked down between them. The soil should be
compacted after the roots have been covered. If the soil is dry the plants
should always be thoroughly watered. Fill the ditch with water and let it
settle, then finish filling the ditch with soil. Care should always be ex-
ercised to prevent the roots drying out while the plants are being handled.

The roots should never be exposed to the sun or wind, but should be
protected with wet burlap or soil. The plants may be hauled to the field
in a tub or barrel of thin mud. It is better not to immerse them in water,
because this may wash off soil clinging to the roots.

A shovel, spade, or post hole digger may be used for digging the holes
for the plants. The holes should be made deep enough so that after com-
pletely filling, the plants will be covered an inch or two deeper than they
stood in the nursery row. The roots should be separated and spread out
in transplanting and the soil worked well between them. After filling in
with loose soil until the hole is about two-thirds full the soil should be
thoroughly compacted by tramping with the feet or tamping with the
shovel handle. This tamping or compacting of the soil is very important
and should never be neglected because it helps to establish the moisture
connection of the roots with the soil.

It is a good practice to water plants thoroughly even when the soil is
moist, and is essential when it is dry. Thorough watering does more than



Grapes in Oklahoma 7

add moisture; it settles the earth around the roots of the plants as no
amount of packing can do. Where hired help is being used it insures
against loss of plants, due to carelessness in thoroughly packing the soil
about the roots. After watering has been done the hole should be filled
level with the top of the ground and again compacted. Loose soil should
then be thrown on top. Care should be exercised to get the plants in
straight rows which may be accomplished by sighting down the row. A
little care at this time will save trouble and expense later on.

Parts of the Plant Explained

At this point it is well to define briefly a number of terms which may
be unfamiliar to the reader and which are frequently used in the following
discussions. :

Trunk—main stem or permanent upright part of the plant. -

Head—the portion of the trunk adjacent to the wire of the trellis.

Shoot—the immature growth of the season; becomes a cane at the end
of the growing season.

Cane—one year old growth.

Fruit bud—buds which produce shoots upon which the fruit is formed;
they develop during the summer at the bases of leaves; they are found on
the cane during winter at pruning time.

Pruning—cutting out and removing the portion of the vine not requir-
ed for fruit production.

Training—arrangement of the vine on the trellis.

Fig. 1.—One year old vine pruned immediately after planting.

: Pruning at Planting Time
When the plants are received from the nursery the tops will consist of
one or more canes. Select the most erect and best of ‘these canes, prune
this back to two buds and remove all of the other canes. All that is left
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above the surface of the ground after planting is the stub with two buds.
This type of pruning is necessary to establish a balance between the roots
and the top of the plant. Many of the roots are broken off and lost when
the plants are dug and if the top is not reduced, the root system will be un-
able to supply a sufficient amount of moisture to keep the plant growing.
Unless the tops are pruned at/ transplanting time there will be danger of
losing a large number of plants. This pruning of the young plants may
be done at any one of several different times: (a) when unpacking and
heeling in; (b) when taking them up for planting in the prospective vine-
yard; (¢) as they are planted; or (d) after planting is completed. It is
easier to establish straight rows when the plants are pruned before trans-
planting. Taking everything into consideration, it is perhaps best to prune
the plants as they are being heeled in. There is less damage at this time
from root exposure and drying. Transplanting will be more rapid if done
at that time. It is more work to prune plants after they are set in the
ground, and there is danger of getting crooked rows by sighting over un-
pruned plants.

CULTIVATION AND MANAGEMENT

Thorough cultivation should always be practiced. Its object is to aerate
the soil and also to retain moisture by preventing weed growth. In com-
mercial work special implements adapted to vineyard cultivation should be
provided. In large vineyards cultivation is probably accomplished more
economically by the use of @, small tractor and tandem disc. In smaller
vineyards an orchard disc of the reversible type is a desirable implement
which may be handled with a team. Adaptations of the spring tooth har-
row are sometimes used for summer cultivation. If the vineyard is small,
effective cultivation may be accomplished by the use of one horse cultiva-
tors. A plow is frequently used for breaking the soil at the beginning of
spring cultivation. This is especially true when a cover crop is grown
when small implements are to be used later. The grape hoe is sometimes
used for cleaning out the row between th plants. The frequency of culti-
vation will depend to a considerable extent upon the rainfall and upon
the type of soil. If the soil is at all inclined to crust after rains the vine-
yard should always be cultivated as soon as the soil is dry enough and be-
fore the crust forms. This practice destroys many weeds before they grow
large enough to do any damage. It is always desirable to cultivate after
a rain. Cultivation should be continued until the crop is harvested or a
covier crop planted.

Cultivation then will consist in plowing or thoroughly disking the soil
in the spring before growth begins. If disking is practiced the disc har-
row should be weighted if necessary to produce a good loose soil mulch, If
a plow is used, harrowing should follow immediately in order to smooth
down the surface thus preventing excessive evaporation and loss of soil
moisture. Subsequent cultivation should consist of using the implements
selected for the work, frequently enough to keep down all weed growth, and
maintain a soil mulch two or three inches in depth. Cultivation should be
continued until about the first of September or until fall rains put suf-
ficient moisture in the soil to start a cover crop.

Cover Crop

It is desirable to sow a cover crop every year about the first of Sep-
tember or as soon thereafter as the soil contains sufficient moisture to
germinate seed and maintain growth. The cover crop is planted for the
purpose of using up any surplus moisture which may be in the soil during
the fall. The humus content of any type of soil is rapidly depleted under
continuous cultivation in Oklahoma. Depletion of the humus reduces soil
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fertility and at the same time lowers the capacity of the soil for holding
moisture. Fall rains frequently add enough moisture to the soil to start a
secondary growth of the vines. This growth starts from buds which should
not under normal conditions start growth until the following spring. There
are two objections to this type of growth. One because a portion of the
growth is practically always killed during the winter and the other because
such growth makes it difficult to prune the vines properly during the winter
and get a proper distribution of fruit buds. If this secondary growth is
vlery much in evidence it may greatly reduce the production of the vines
the following year. If a cover crop is planted in time to take up the sur-
plus moisture in the soil this secondary growth may be prevented. On
light soils in the portions of the State where high winds are prevalent
during the winter and spring months a well established cover crop serves
the additional purpose of preventing soil blowing. Under these conditions
it may be necessary to let the cover crop stand slightly later in the spring
than would otherwise be desirable because of the protection it gives to the
soil.

Either wheat or rye is commonly used as a cover crop and one or
thie, other should be adaptable for all conditions in this State. The rate
of seeding should be determined to some extent by the best practice for
each of these crops in various localities of the State, using one or two pecks
more per acre for starting a cover crop than would be used to produce a
grain crop. This is‘especially desirable where there is danger of the soil
blowing. The general practice is to use from three to five pecks of wheat
or from four to six pecks of rye per acre. Oats is sometimes used as a cover
crop and is generally seeded at the rate of eight or ten pecks per acre.
Winter vetch or Austrain winter peas may be desirable in the eastern and
central parts of the State. They are leguminous plants and have the ad-
vantage over the others mentioned of adding nitrogen to the soil. Either
or both are sometimes used in combination with wheat or rye at the rate
of 15 to 20 pounds per acre. When used in combination with wheat or rye
the amount of wheat or rye should be reduced one-third to one-half.

Pruning at the End of the First Year of Growth
Except under unusual conditions the young plants will have been al-
lowed to grow through the first season with no pruning or training since
they were pruned at planting time.

Fig. 2.—A young grapevine after one season of growth in the vineyard
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At the end of the first year of growth the vines should consist of sev-
eral canes, and the straightest onie of good size should be selected, and cut
back to two buds. All other canes should be entirely removed with a single
exception; one should be cut to a short stub on which there are no buds
and to which twine may be tied for the future training. If this stub is not
left it will be necessary to use a stake in training the vine. The appearance

of the vine after this pruning has been completed is illustrated by Fig. 3.

Fig. 3.—Young plant pruned after first season of growth.
The twine shows 'method of tying.

THE TRELLIS
How to Construct the Trellis

It will be necessary to construct the trellis on which the vines are to be
trained, before the second season of growth starts. Before construction
begins it will be nlecessary to select the type of trellis to be used. There are
two types which are commonly used in Oklahoma, namely, the Munson or
Canopy system and the Four Cane Kniffin system. These two systems dif-
fer in the arrangement of the wires on the post and in the distribution and
arrangement of the canes and shoots on the trellis, as shown in Figs. 4
and 5.

A special type of wire may be used in the construction of grape trel-
lises. This is a smooth wire and is usually designated by the term self-
tightening, or as coiled spring steel wire. This wire has long, easy kinks or
waves. The vines cling to it better than they do to a straight wire. If this
type is not used it will be necessary to tighten the wires each season to
avoid sagging of the trellises, and end posts are likely to be loosened by
the contraction of ordinary straight wire during the winter. This applies
to both types of trellises.

The Munson or Canopy Trellis

The Munson trellis consists of three wires running parallel, the center
wire running through holes in the posts at a distance of four feet above
the surface of the ground. The other wires are outside of and above the
wire which runs through the posts. These wires are supported by cross
arms which are attached to the posts. The length of the posts wili depend
upon the depth that it is necessary to set them in the ground in order to
have them hold solidly. The posts should be of some durable wood. As
mentioned above, the center wire should be four feet above the surface of
thie ground and four inches should be allowed above this for attaching
the cross arm. The arm should be two feet in length and may consist of
a one by four, or preferably two by four. There are various ways of at-
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taching the cross arm. It may be bolted or nailed to thie post or it may be
wired to the post with a wire running around the center of the cross arm
and the top of the post; brace wires must then be run from the end of the
cross arm to a point lower down on the post. ' The advantage of fastening
the cross arms to the posts with wires is that it makes them more flexible
and not so easily broken when hit by horses or tillage implements. The
disadvantages are that it is difficult to do and takes more time. Brace
wires are also likely to interfere more or less with handling spray rods in
spraying the vineyard and to be more or less in the way when moving
around under the vines in picking.

Fig., 4—Munson Trellis

Fastening the cross arms with nails is probably the cheapest and quick-
est method of attaching them to the posts, but they are likely to work
loose rather easily. Attaching the cross arms with bolts requires that holes
be bored both through the post and the cross arms. Bolts of course are
slightly more expensive than nails. Otherwise this method possesses the
same advantages as fastening the cross arms with nails and the additional
one that they can be very easily tightened up or replaced if necessary.
Notching the post or placing a block under cross arm may be done to keep
arms from tipping sideways in place of using brace wires. In erecting the
Munson trellis the holes in the posts can be bored more ‘easily before the
posts are set in the ground. In setting the posts,- however, care must be
taken to place them so that the holes will run in the direction of the row.
There are several methods of attaching the wires to the cross arms. Two
of the best methods probably are running the outside wires through holes
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about one inch from the ends and one inch from, the top of the cross arm,
or merely running the wires over the top of the cross arm and loosely
stapling them within about an inch of the ends. This latter method of
course makes replacements much simpler. However attached, the upper
wires should be about four inches above and eleven inches outside of the
center wire. The center wire on the Munson trellis should be number nine
or ten, preferably the heavier, espcially on a long trellis. Number eleven
wire should be satisfactory for the outside wires. The ‘end posts should be
set at least two and one-half feet deep, and well braced. The cross arms
on the end posts should not be lighter than two by four material. These
cross arms should be placed on the outside of the end posts so that the
pull of the wires will be against the posts. The center wire should be wrap-
ped around the ends of the cross arms and also fastiened securely. The
wires are not fastened tightly on any but the end posts, except in long
rows. Here it may be well to set a heavy post in the middle and wrap the
center wire around it, and also to fasten the outside wires to the cross arm.
This should relieve the end posts of some strain.

The Four-Cane Kniffin System

The Kniffin trellis consists of two wires supported by posts. The lower
wire should be loosely stapled to the posts approximately 30 inches from the
ground, and the upper wire about 24 inches above the lower wire. This
places the top wire at approximately 54 inches from the ground, making it
necessary to use six and one-half or seven foot posts for the construction
of this trellis. The posts should be of durable wood and should be set in

Fig. 5.—Kniffin Trellis
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r posts, and should be well braced, in order to prevent sagging and
ent loosening of the wires. The wires should be firmly stapled to
thefend posts and it is a good idea to bring the loose end entirely around,

aking a loop so.that it will be impossible for it to pull loose. Two or three
staples will be required for each wire in the end posts. In stapling the wire
to any except end posts the staples should not be driven down tightly on the
wires, but left loose enough so that the wire will pull through them when
tightening becomes necessary. The wires should always be placed on the
windward sides of the posts, or if the vineyard is constructed on a slope
they should be placed on the uphill side, otherwise they will exert a direct
pull on the staples which will loosen and pull out. Number nine wire
should be used for the top. Number eleven is heavy enough for the bottom
wire. For all wires on all types of trellises, the coiled spring steel or self-
tightening wire is suggested.

Choosing Type of Trellis

Some of the points to be considered in selecting the type of trellis are
as follows: The Munson trellis provides better protection from the sun;
the clusters are shaded practically all day and sunburn is seldom trouble-
some. On the other hand, when grapes are supported by the Kniffin trellis
sunburn of some varieties is sometimes severe. In picking grapes on Mun-
son trellis the clusters are all found at practically the same height, and
hang beneath the wires on the trellis. On the Kniffin trellis The clusters
are distributed over the canes supported by the two wires at different
levels.

In pruning the work is all performed at one level on the Mnson trellis.
With the Kniffin trellis the growth is distributed over the wires at two
levels. On the Munson trelis the bearing canes are tied to the central wire,
The bearing shoots which grow from the buds on the canes left in pruning
extend out on both sides of the canes and naturally fall over and are sup-
ported by the outside wires, thus forming a canopy over the fruit. It is
easier to pass from row to row through the vineyard when the grapes are
trained on the Munson trellis than when they are trained on the Kniffin
trellis. This makles it much easier to load the fruit after it is harvested.
The Kniffin trellis is cheaper and easier to construct and keep in shape
than the Munson.

If it is decided to use the Munson trellis it will only be necessary to set
the posts and string the center wire before the second season of growth
starts. The cross arms and outside wires may be added later, thus dis-
tributing both expense and labor of erecting the trellis over a two year
period. If the Kniffin trellis is used, it will be necessary to construct the
full trellis at the end of the first year.

Summer Training for Both Systems

Under the Munson system of training, twine should be tied to the stub
which was left on the plant at pruning time and the other end tied to the
center wire. If the Kniffin system is used thle twine should likewise be
tied to the stub and to both wires. The twine should be stretched tight.
After the shoots form the two buds which were left on the spur have made
a foot of growth it will be possible to select the stronger. As this growth
proceeds this shoot should be twined around the string, the other shoot
being removed. The shoot that is left, if being trained to the Munson sys-
tem, should be allowed to grow until it reaches the wire. Growth in length
should be encouraged by keeping side shoots and shoots from around the
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1 will later
ing by the
slightly
ined in

base of the plant rubbed off as they appear. If this shoot, whi
form the trunk of the vine, does not show any signs of branc
time it reaches the wire it should be pinched back at that point o
below so as to form a head. As shoots develop they should be tr
each direction on the wire.

If the vines are to be trained according to the Kniffin system,
shoot should be allowled to grow until it reaches the top wire, where
should be pinched back. In many instances it will be necessary to remove
shoots which develop from the base of the plant and perhaps in some
instances from the sides of the plant, in order to get the length of growth
necessary to reach the top wire. If any side shoots are removed care should
be exercised to remove nothing which may be needed later. After the
shoot has been pinched back at the top wire side shoots should develop and
be trained along the wires (top and bottom) on each side of the plant,
thus making four shoots to each plant. All other growth should be re-
moved.

Under either system of training care should always be exercised to re-
move all shoots from the base of the plant as soon as they appear.

Fruiting Habits of the Grape

Thie grape vine bears its fruit near the base of the shoots, or growth
of the current season. The number of clusters per shoot varies with the
variety but usually averages one or more. The bearing shoots arise from
fruit buds on the canes. Attention should be called to the fact that a cane
is one year old wood and that fruit buds will be found on no wood older
than this. The most fruitful canes to be found on a plant are the medium
sized ones which have a uniform diameter throughout their length. Prac-
tically levery bud on a cane of this type should produce a fruit bearing
shoot. Those of very small diameter or exceptionally large ones are not
suitable for fruit production. A cane which tapers rapidly from the base
toward the tip is usually not good for fruiting. Canes about the same
diameter as a lead pencil are considered the most desirable although this
will vary with the variety. In pruning, the proper number of buds for fruit
production must be left on one year old wood. If all of the one year old
wood is removed the fruit buds will all be removed and the vine will there-
fore bear no fruit. If all of the one year old wood is left the vine will
overbear and will be unable to produce a sufficient amount of growth for
a good crop the following year. The clusters on plants which are not
pruned or on which too much bearing wood is left at pruning time will be
small, sometimes ripen unevenly, and be otherwise undesirable. Pruning
to the proper number of fruit buds is absolutely necessary if fruit of gooa
quality and clusters of good size are desired.

Pruning at the End of the Second Season of Growth

Munson System. At the end of the second season of growth the vines
if properly cared for should consist of a straight trunk extending from the
surface of thie ground to a point just below the wire, at which point the
trunk should divide providing one or more canes for each side of the head.
One cane should be selected to run in each direction, and the others re-
moved. The remaining canes will require shortening to prevent the vine
overbearing and thus weakening itself while young. The amount of prun-
ing required will vary somewhat with the amount of growth which the
vines have made the previous season. In general, however, from three to
six buds on each cane will be a sufficient number to leave. The larger
number of buds of course being left on the vines which made the greatest
growth and the smaller number on the weaker growing vines. It is im-
portant not to let the vines overbear at this time. After removing the canes
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which were cut off the remaining canes should be coiled loosely around the
center wire and tied tighty to it between the two buds at the outer end of
each cane. If the vine needs any other support to hold it up to the trellis
it may be tied very loosely at a point near the head, making due allowance
for growth in diameter.

If the Munson trellis has been used, it will be necessary to finish erect-
ing it sometime before growth starts. The trellis should at this time con-
sist of a line of posts properly set and spaced, with No. 9 wire running
through them at a distance of four feet above the ground. The cross arms
should now be attached by one of the methods mentioned in the descrip-
tion of this type of trellis. (See page 10). The outside trellis wires should
then be put up, running them through hcles in the cross arms; stapling
them loosely to the upper side near the ends or fastening them in some
other manner. This completies the erection of the Munson trellis.

During the following summer it will be necessary to remove all of the
side and basal shoots which appear on the trunk.

Fig. 6.—A vine lafter two years of growth trained to the Munson system

Kniffin System. The same principles of pruning will apply to the
Kniffin system. The only difference between the Munson and the Kniffin
systems at this time is in the arrangement of the various parts of the vine
on the trellis. Four canes having a diameter approximately the same as a
lead pencil should be selected for fruit production. All other growth should
be removed from the vine. The four canes selected for fruit production will
extend along the wires on each side of the trunk. Each of these canes
should be shortened to a length of two or three buds from the head of the
plant. Weak vines should always be pruned more severely than strong ones.
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After pruning, the vine will consist of a trunk and four canes. One cane
will extend in \either direction along the top wire and one will extend in

Fig. 7.—The same vine as shown in Fig. 6 after pruning
for the first year’s crop

Fig. 8.—A young vine on the Kniffin trellis at the end
of the second season of growth.
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each direction along the bottom wire. Each cane should be tied around the
wires between the two outer buds.

During the following summer it will be necessary to remove all side and
basal shoots which appear on the trunk.

Fig. 9.—The same vine as shown in Fig. 8, after pruning

Pruning at End of the Third Season

Munson System. At the end of the third season the vine should have
borne its first crop and should consist of one straight trunk from the sur-
face of the ground to where it branches just below the center wire. The
trellis at this time should be fairly well covered with a number of canes
which grew during the preceding summer. The best of these canes, two to
four in number, depending upon the vigor of the vine, should be selected,
and left to bear the next crop. The best canes to leave are those which
develop near the head of the plant and which have made a moderate
amount of growth. Canes which are very weak or extra strong and vigor-
ous are not as likely to bear as well as those which are intermediate in size.
After selecting the canes which are to be left for bearing, all other growth
with the exception of two spurs, should be cut off and removed from the
trellis. The canes which are left should be shortened to the proper length.
The length to leave these canes varies somewhat with different varieties.
A total of from 30 to 60 buds should be left on each vine, for the develop-
ment of bearing shoots. The smaller number of buds should be left on the
weaker and the larger number on the more vigorous vines. Canes do not
need to be of the same length or carry the same number of buds, just so
the proper number of buds are left on each plant. Indeed, it is sometimes
necessary to leave two short canes on one side and one long one on the
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Fig. 11.—Mature vine on Munson trellis. Same as Fig. 10 after pruning
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Fig. 13.—Same vine as shown in Fig. 12, after pruning

other. In addition to the canes left for fruiting, two short spurs, consisting
of two buds each, should be left. These spurs are for the purpose of pro-
viding canes to bear the next crop. They should be on opposite sides of the
plant and as near the head as it is possible to secure them. After pruning
and removing the prunings from the trellis the remaining canes should be
tied. They should be twined carefully around the central wire and then
tied tightly to this wire, tying between the two outer buds on each cane.

19
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With an ideal vine no more tying should be necessary. In practice, how-
ever, it may be necessary to tie loosely in one or more additional places to
give support. In any additional tying due allowance should be made for
growth, or the part tied may be girdled. i

Kniffin System. Plants pruned to the Kniffin system consist of a trunk
and four fruiting canes. Each of the fruiting canes should be eight to fif-
teen buds in length. In addition to the fruiting canes four short spurs, two
buds in length, should be left. One spur should be on each side of the
trunk near each wire. The spurs are for thie purpose of providing canes
for the next crop, and should therefore be located if possible on opposite
sides of the plant and near the wirves. One spur should be on each side
of the trunk near each wire. This spur should be as near the head of the
plant as it is possible to secure suitable wood. The fruiting canes should
be about the same diameter as a, lead pencil or a little larger for some
varieties. Under all circumstandes canes of medium size should be selected,
rather than very large or very small canes. All of the growth, with the ex-
ception of the four fruiting canes and the four two-bud spurs should be
removied. Two canes each extending along the wire on opposite sides of
the trunk are tied to the top wire and two canes to the bottom wire. As
soon as the plants are pruned the canes should be twined around he wires
and tied between the outer two buds.

Pruning After the Third Year

The same general plan of pruning for each of the systems as outlined
for the end of the third year should be followed year after year. The vigor
of the plant must always be taken into consideration in determining how
many buds should be left for fruiting. Plants which have made the least
growth should be more severely pruned than those which have made the
largest amount of growth. Experience and observation are necessary in
order to prune for the very best results. If too many buds are left on a
plant a heavy crop of fruit will follow but very little fruiting wood will be
produced. It is necessary to establish a balance between amount of fruit
and annual growth so that the plant bears heavy crops and at the same
time produces a sufficient amount of new growth for a crop the following
year.

After 10 or 12 years plants sometimes become weakened or less vigorous,
making it desirable to renew the top. This may be accomplished at any
time by selecting a cane or shoot developing from the base of the plant
and training it up on the wires in the same way as the original plant was
trained. After this shoot has developed a sufficient amount of growth and
fruiting canes to make a full crop the old trunk may be removed at the sur-
face of the ground or near the point from which the new trunk developed.
An additional reason for occasional renewal is the tendency observed in all
varieties of producing fruiting wood further and further from the head of
the plant with the growth of each successive year.

Unless it is desired to start a new trunk, shoots should always be re-
moved from around the base of the plant as soon as they appear. They are
too often allowed to remain and sap the vitality of the vine.

SPRAYING BEARING VINES

At the United States Southern Great Plains Field Station, it has not
been found necessary to spray grapes for the control of black rot. Leaf
hoppers and root worms have been about thie only pests for which it has
been necessary to spray. If it is necessary to spray only for the control of
these insects the sprays mentioned under numbers V and VI, in the spray
schedule, may be used with the Bordeaux mixture left out. Or in other
words, use 50 gallons of water to which are added 1% pounds of arsenate of
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lead and % pint of nicotine sulphate. These sprays should be applied
about two weeks after the blossoms fall. Spraying at the right time is
very important, as after the grape leaf hoppers are fully developed it is
practically impossible to destroy them.

At Stillwater it has been found necessary, during some years, to follow
the spray schedule as outlined in order to control black rot and other dis-
eases and insects fully. At other times three sprays as designated in the
note have been found adequate. The number of sprays for the control of
black rot will depend to a considerable extent on climatic conditions, fre-
quent rainfall increasing the trouble and making it necessary to apply more
sprays than would be required during a year of light rainfall. The best
practice which we can recommend is for growers in the western part of
the State to be guided by thie experience of the United States Great Plains
Field Station and growers in the central and eastern part of the State to -
be guided by the experience of the Experiment Station at Stillwater.

The early sprays are very important in the control of black rot. In the
eastern part of the State where this disease is most prevalent it is best to
be safe and follow the full schedule.

Spray Calendar

The following spray schedule for grapes is copied from Orchard Spray
Calendar, Oklahoma A. & M. College Extension Division Circular No. 168:

No. and Name of Spray
and When to Apply ‘What to Spray For Amount and What to Use

I. Dormant Spray. Scale insects; anthracnose|Lime /sulphur 1 to 7 for both
When buds begin to and black rot. scale and anthracnose. If scale
swell. is absent, use bordeaux 8-8-50.

II. First Summer Spray. Black rot; anthracnose Bordeaux mixture 3-4-50 and
When shoots have and flea beetle. 1% 1lbs. arsenate of lead.
two leaves.

III. Second Summer Spray, | Black rot; anthracnose Bordeaux mixture 3-4-50 and
iBetore blossoms opei. and tlea beetle. 1% lbs. arsenate of lead.

IV. Third Summer  Spray. Black rot; anthracnose Bordeaux mixture 4-4-50 and
Atfter blossoms fall. curculio. 1°%2 lbs. arsenate of lead, also

add 2 pint of nicotine sulphate
if leat hoppers or lice are
present.

V. Fourth Summer Spray. Black rot; anthracnose Bordeaux mixture 4-4-50 and
‘Two weeks after third curculio; leat hopper; 1% 1bs. arsenate of lead, also
summer spray. root worm. add % pint of nicotine sulphate

if leaf hoppers or lice are
present.

VI. Fifth Summer Spray. Black rot; anthracnose Bordeaux mixture 4-4-50 and
Two /weeks after curculio; leat hopper; 1% lbs. arsenate of lead, also
Jfourth summer spray. root worm. add % pint of nicotine sulphate

1t leaf hoppers or lice are
present.

NOTE: The most serious losses in grape growing come from black rot.
eases and insects frequently need attention.
results in the control of all insects and diseases.

Other dis-

The coumplete schedule is necessary tor best
However, good results may sometimes

be secured from the application of three of the above sprays, viz: II, IV, and V.

HARVESTING AND PACKING
The stage of maturity at which grapes should be harvested will depend

to a considerable extent on the use to be made of the fruit. If shipping to
a distant market it will be necessary to harvest earlier than if selling locally.
It is desirable to leave the fruit on the vines as long as possible in order to
develop the highest quality and sugar content. Many varieties of grapes
are fully colored long before they are ripe. Color is only an indication of
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approaching ripeness. The real 'test for ripeness is quality and sweetness.
The fruit should in every case be picked at a stage of maturity which will
place it on the market in the best condition. The clusters are usually re-
moved from the vines by cutting the stems with sharp spring scissors or
grape shears, or by means of a, sharp knife. The clusters should be han-
dled carefully in order to disturb the bloom as little as possible. As they are
harvested they should be placed in the shade of the vines until removed to
the packing shed.

It is customary to permit the clusters to wilt slightly before packing.
Grapes are usually packed and marketed in Climax baskets varying in ca-
pacity from four quarts or six pounds up to twelve quarts. The clusters
should be packed evenly in layers in the basket alternating shoulder ends
with tip ends. The top layer should consist of well formed clusters the
stems of which are covered in packing. The top should be level and the
baskets packed level full or about one-half inch above the edge of the bas-
ket. Nothing except good clusters should go into the basket. Rot and
mould will spread quickly throughout the basket from a few rotten or
mouldy grapes.

Fig. 14.—Brace used on end posts of trellis, wire extends around bottom
of post to “Dead Man” about two feet from post

TREATMENT OF OLD VINEYARDS

There are many old vineyards in the State which are no longer pro-
ductive because they have not been properly pruned, sprayed and cultivated
in recent years.  With proper treatment many of these vineyards may be
brought back into normal annual production and thus give good profits to
the owners. If a high percentage of the original vines are still living and
are thrifty and vigorous it will usually pay to rejuvenate the vineyard.
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A consideration of the growing and fruiting habits of the grape vine
will make it easier to understand how to rejuvenate old vineyards. As
growth develops from year to year in an unpruned or improperly pruned
vineyard, thie fruiting wood consisting of one year old canes becomes farther
and farther removed from the trunk of the plant. More annual growth
develops at or near the ends of the old vines than on the trunk or other
parts of the vine. As growth proguesses frcm year to year an increasing
number of canes develop and the length of each cane decreases. This soon
develops a thick matted vine consisting of weak spindly shoots or canes
far removed from the head of the vine and bearing small bunches of fruit,
with berries of inferior size and quality. This undesirable distribution of
the wood on the trellis is one of the reasons for the necessity of rejuvenation.

The length of time required for rejuvenation of an old vineyard will
depend upon the pruning methods employed. If the vineyard is producing
crops of fruit of any size it will be best to take two or three years for com-
plete rejuvenation. However, if very little fruit is being produced rejuve-

Fig. 16.—The same vine after pruning to the Munsen system. It was
necessary in this case to leave two trunks temporarily.
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Fig. 17.—A vine in the same vineyard as Fig. 15, before pruning.

Fig. 18.—The same vine after pruning to the Kniffin system. If it is nec-
essary to have more than one trunk the first year, the growth should
be trained so that eventually all but one trunk may be removed, giving
a vine similar to that in Fig. 13, depending upon whether the Munson
or the Kniffin system is used.

nation may be accomplished in one year by sacrificing all of the fruit, in
which case the old vines should be cut off at the top of the ground. When
so treated shoots will develop most of which should be removed and those
remaining trained as outlined for young vines. These shoots may be ex-
pected to develop into fruiting canes for a crop the following summer. A
different type of pruning should be followed in vineyards which are pro-
ducing any considerable amount of fruit. In pruning a vineyard of this
. type it should always be kept in mind that the fruiting wood consists of one
year old canes. Fruiting canes for bearing a crop should be selected as near
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to the head of the vine as it is possible to secure the proper amount of one
year old wood. All other growth should be removed. In most instances
this will mean that long vines must be untangled and pulled away from
the trellis. If the old plant consists of a number of vines or stems this
number should be reduced so that only one or two are left. After the vines
are pruned and the prunings removed from the vineyard all posts should be
examined, replacing those which are missing or decayed. The end post
should be braced and the wires tightened. As soon as growth begins in the
spring cultivation and other methods of vineyard management as outlined
in this bulletin should be started.

Under either of the methods of pruning outlined above it will be neces-
sary to remove a large number of suckers and useless shoots which develop
from the base of the vine. It is desirable to renew all of the top as quickly
as possible. If pruning for fruit production, shoots will usually develop
from the base of the vine and may be trained in such way as to form the
trunk of the new vine. This selection of a cane for a new trunk is usually
made when pruning the second year. In many instances, however, it will
be possible to secure a cane when pruning the plant the first year. If such
a cane is found growing up through an old matted vine it should always
be given prieference to any other type of growth found on such a vine. As
soon as possible the vines should be brought into the proper shape and
trained on either type of trellis (Munson or Kniffin) which may be selected.

Somle of the varieties in these old vineyards may be unsuited to Okla-
homa conditions. If such is the case and if the vines and roots are strong
and vigorous it may be possible to change to profitable varieties by graft-
ing. In grafting, the tools required are a good sharp knife, a saw and a
chisel. A grafting chisel is to be preferred if much grafting is to be done
as this has a blade for making a split in the stock to be grafted and also
a wedge for opening the split to receive the scion. In grafting such varie-
ties the old trunk should be cut off at or below the surface of the ground.
This should be done so that the scion will eventually become established
on its own roots. It will be necessary, however, to make this cut high enough
above the roots to leave a straight grained portion of the trunk so that it
will split fairly straight for about two inches.

The same type of wood as that selected for fruiting canes should be
chosen from the variety with which it is desired to graft the old vineyard.
The soil should be dug away from around the plant to be grafted so as to
select the proper place to cut off the trunk. After the trunk is cut off it
should be split with a chisel and a wedge inserted to hold the two halves
apart. A scion or piece of wood having two or three buds should be cut
from the wood selected to be grafted. This should be cut far enough below
the lower bud so as to give room to cut a wedge at the lower end of the
scion. This weage should be made with two long slcping cuts one on each
side of the scion and should be made so that the wedge is slightly thinner
on thle side away from the bud thus permitting all of the pressure of the
stock to be placed on the outer edges of the scion. The scion must be
placed in the split portion of the stock so that the cambium layer or inner
bark of the stock comes in contact with the cambium of the scion or there
will be no possibility of the graft growing. In grafting old vines the stock
is usually stiff enough to hold the scion in place and no tying is necessary.
If the stock is large enough two scions may be inserted, thus doubling the
chances for success. It is not necessary to cover the cut surface with graft-
ing wax, but the soil should be carefully mounded up over the entire graft,
covering to slightly above the top of the scion. This should be done very
carefully so as not to disturb the scion.

When vines are grafted a large number of shoots will usually start from
the roots below the graft. These should all be removed as soon as they show
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through the surface so as to throw the strength of the plant into the graft.
The graft will not usually start to grow as early as ungrafted vines and it
is good practice to keep all of the shoots off of the stock for at least a
month or six weeks to give the graft a chance to start. If it does grow they
should be kept off during the entire season and succeeding seasons. If the
graft does not start growth after a reasonable length of time the shoots
should be allowed to develop and all but the strongest one removed and
this one may be allowed to grow for grafting the next season.

Fig. 19.—A cleft graft before covering with soil.

The wood to be used for grafting should be selected as early in the
dormant season as convenient and stored in a cool place in damp sand or
sawdust until it is used. Probably the best time for grafting is just as the
buds commence to swell. It may be done later but is not likely to be as
successful. If the work is not done at this time it should be done consider-
ably earlier and before the heavy sap flow commences.

VARIETY TESTING

There are several species of native grapes which do particularly well in
Oklahoma. This led people to believe that cultivated varieties of grapes
should also prosper and many were planted, especially Concord. Concord
did not ripen evenly and had other faults in some parts of the State. Ex-
periments were therefore undertaken to determine if there were varieties of
grapes which would be more successful than Concord in Oklahoma.

About 70 varieties of grapes were planted on the Experiment Station
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farm at Stillwater during 1915 and 1916. Three vines of each variety were
planted. The grapes were trained to Munson system. Unfortunately the
soil is heavy slay loam with a hardpan and thus not well adapted to
grapes. The vines were planted 10 by 10 feet apart which is too close for
many of the more vigorous varieties. Production records and blooming
records were kept of the different varieties and the vines have been pruned,
sprayed and cultivated in accordance with the best practice for this section.

In the spring of 1915 ten vines each of about 75 varieties of grapes were
planted on the United States Southern Great Plains Field Station at Wood-
ward, Oklahoma. The vineyard was planted on about the highest location
on the Station farm in a very sandy soil which is underlaid with a sandy
subsoil. It was thought that if grapes would succeed in this location they
should succeed in almost any location in that section. The vines were train-
ed to Munson system and pruned according to the recommendations for
that system. These vines were planted 10 by 10 feet. This has been found
t'Q be much too close for many of the more vigorous varieties, as it does not
give sufficient room on the trellis. Clean cultivation of the soil has been
practiced, and a cover crop is planted each fall to keep the soil from blow-
ing. Records have been kept of time of blooming, time of ripening, even-
ness of ripening, weight of fruit produced on each vine in addition to several
items of less importance.

Although thiese two tests were ‘started independently, there are 46 va-
rieties which are included in both. The variation in average yield for the
same variety in the two localities may in part at least be accounted for by
the dfference in the soil types on which the vineyards are planted, and
differences in altitude and climate.

A table of yields, arranged in alphabetical order, giving the results for
all varieties at the Stillwater and Woodward Experiment Stations, appears
below. The second column gives the average yields in pounds per vine at
the Woodward station. These are nearly all nine year averages. The third
column gives the relative rank of the varieties at the Woodword Station.
The highest yielding variety is indicated by number onk, next highest by
number two and so on. The fourth column gives the average yield in
pounds per vine of the varieties at Stillwater station. These are four and
five year averages. The last column gives the relative rank of the varie-
ties at the Stillwater station. This is arranged in the same manner as
column three, that is, the highest yielding variety is indicated by number 1.

Yields of Varieties at Woodward and Stillwater

Average Average
yield in Relative yield in Relative
pounds rank  at pounds rank at
Variety per vine Woodward per vine Stillwater
Woodward Stillwater
Adharae o Seiils L S s 17.3 i1
DTWERE Y o R 6.4 49 14 65
Amerbente’ L ooips oo 13.2 21 o L
VT A SSENER, CRI M 16.7 8 6.0 36
AMEMYSE 2o Deoiii 55 bl 1.0 68
Armradaea: - oL sl o 10.9 29 8.7 19
Augusbing. R o iy e 1.6 63
SRR e e o 8.4 40 13.5 4
BENTEE S s e T Lot g AN 8.5 20
1o ) ) AR S SRR 8 20.3 3 49 47

Bell 5.4 57 EAN pept
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Table of Varieties— (Continued)

Average Average
yield in Relative yield in \Relative
pounas rank at pounds rg.nk at
Variety per vine Woodward per vine Stillwater
Woodward Stillwater
BenRHlres & diinisn (o 14.7 14 7.0 30
Blatlinge o o ks g 10.2 34 6.8 32
Bighton: st wf . Lo o 45 61 2.8 61
Briflianti sl o 6.1 53 3.2 59
Campbell Early ________ 9 75 1.0 67
Camala e cis. L 21:3 1 S W g
Capraiess o il oy 150 11 g =
CaPEVALOr v 6.2 51 6.0 40
Eantdant s il e 11.2 o 5.5 44
Catawhas oy v fasn 0o 15.2 12 8.9 }7
Champanel” .o 10.4 31 6.0 31
GChamplion: oot oo -0 = 6.5 48 Ly gliks,
Clititoat . v eyle. o 2 121 23 8.8 18
@loSeeet = s 146 15 46 50
Columbigy e it s R LRt U 15 64
(ofo: (55 1ol AR SN 6.2 52 4.8 48
CothaEels i i e ot 3.0 67 ek S
(023077707 51" FTRE S SRS 6.6 47 T 2 LA B
Cunningham _____..___ b2 58 s iaffis
@ynthlana, ... .ofilC LT o B 109 11
Belaware @ loenn 8.9 37 4.3 53
Melicianse - bl g RIS SRy (T RN 8.3 23
IBamend’ . ..o uotiis Sy 7.6 43 4.1 55
IouElichess = . A 13.9 18 il e s
HaplyaNictor . . A v o= 4.1 64 SES L
HEHPSee - et i piftEn SoEl 4.7 49
IRCHTae o i e 174 6 8.4 22
EHenScott oo cod i 17.0 7 1hky 10
b7 e R | A A 14.8 13 9.0 16
Empire State __________ 6.7 SGRALT 00y Al g
3 A el o T o e ST o % e 8.0 24
3 05:q3) 7 e SR R S 135 20 13.1 5
FerngMunson ..~ . 8.8 38 Sl 41
GleVES s = e g Y 2.6 62
COCHIe . e, 145 16 L, Ll
{CioTlo] (1) b eaaate e S b A Al 6.0 39
TE [z o) (N R S e 8.3 41 Ll - NI
EIPSYOREIE Y SR 15 72 Al .
IRl o ate 0 e T 3.9 65 1:3 66
EHerbemont _ . .. . - __ 15.8 10 3.0 60
Hesbery . o0l o 79 42 9.0 15
EEERS o o T 5 Sl T 28
Hiagleo oo . -7 14 73 =00 gl
IEET0Kz) o) o W 14.1 17 & 3
HESPl e . s el 18.1 4 9.0 14
e £ SR SRR S Hariee TREE 3 56
elggesyille . . cc Lo 10.3 32 2 iy
IRy R e by s 3.2 58
150LE07 1) g3 iy o S Al 2.0 70 ST s

Ve
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-

v
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Table of Varieties— (Continued)

Average Average
Yield in Relative yield in Relative
pounds rank at pounds rank a.t
Variety per vine Woodward per vine Stillwater
Woodward Stillwater
Last Rose 16.7 9 7.0 29
EENOIs - i oo g e 2172 2 12.3 1
Lindley 95 35 9.3 13
Lomanto g e B 7.4 27
SUAD (0 015 " ot TSN G e L ok 11.8 9
LliabaR s« o iy Far I 44 51
ORI e 3.6 66 5.0 46
IVIBWIEDE L = o o 17.7 5 7.6 26
MansSont - Lol 7.5 44 oy il
Marguerite oo o 12.0 24 A V0
Mericadel :..o 7 . 9.3 36 6.0 38
MooeresHEarly -« - sail 2:3 68 44 52
Muehehise e 0 o0 e 112 28 12.0 8
Muscat Rose . _ Sy Wi 6.2 34
Neva 12.8 22 e o b
Niggarals i o Ll 6.9 45 4.3 54
Notenic i cous - oL 10.3 33 13.0 6
PeBRMsi e s e 10.6 30 LR AT
Poeklinieton ~a . i 12 T4 556 43
Prepident Le Tty T 1.8 71 M Helio
ROMMIERse. sl i SN o 114 26 (e siize
Ropaldosssr o L 13.6 19 7.0 31
R W Munsen: oo slos 6.4 50 5.6 42
Salamander: . et E B e R T 9.8 12
SR - b TR O 5.8 55 o peifen
Stamiese . 800 e TG alider Rl 14.1 3
L2013 1675 0) ¢ IAPEACHRNTORL SRUNE LA 5.9 b4 i Mo
Nalhallah, - ..o el g 8.7 39 14.7 2
Vergenes & i . s don g A S 54 45
Webshmilear /oo e b5 56 e i
W e o D e SRR ot S 6.3 33
SVVHIEIIB RS =B e 7 e 5.0 59 6.1 35
WAHERMSInD - " 11.6 25 8.5 21
AT 0 e e e N 45 62 7.9 25
Woodfuff e e 3.5 57
‘Wyoming 2.2 69 SHES Rl
P enl D, o e T R N &, 43 63 s il
RSLIABEUR e e L 4.9 60 ETE A

NOTE:15 ¥Vhere a dash (____) occurs it indicates that the variety was not grown at that
station.
To estimate roughly the yield per acre multiply the above vine yields by 435.

NOTE: Many varieties in the above table have made higher yields
than the Concord at one or both stations, but are not considered worthy of
further trial because of one or more of the following reasons: unevenness
of ripening, poor quality, loose clusters, small size of cluster or berry, sus-
ceptibility to disease or insect injury, moderate yields, cracking of the skin,
shattering, lack of hardiness and drouth resistance. The list is as follows:
Albania, Agawam, Amerbonte, Banner, Ben Hur, Blondin, Canada, Captiva-
tor, Champanel, Champion, Clinton, Croton, Cynthiana, Diamond, Duchess,
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Eclipse, Elvira, Empire State, Ericson, Fern Munson, Gold Coin, Hartford,
Herbemont, Herbert, Hicks, Husmann, Isabella, Janesville, Lindley, Lomato,
Lukfata, Lutie, Manson, Marguerite, Mericadel, Muscat Rose, Neva, Perkins,
Pocklington, Rommel, Ronaldo, ;Star, Valkhallah, Vegennes, Wilder, Win-
chell, Wine King, Worden.

Fig. 20.—Vine and Fruit of Beacon

A Discussion of the Results of the Variety Tests

These tests have shown that there are a large number of varieties of
grapes which will produce heavy annual crops in Oklahoma. No attempt
has been made to estimate the marketability of any of these varieties ex-
cept that in no instande is a variety recommnded for plantng or further
trial unless it has shown sufficient quality for a market grape combined
with good color and heavy yields. .

Considerable variability in the average production of the varieties is
noticeable at Stillwater and at Woodward. Practically two-thirds of the
varieties at each station have made higher average yields than the Con-
cord. Since these two tests are planted in different types of soil and since
the varieties included in the two tests are growing under different climatic
conditions the conclusion may be drawn that there are a number of varie-
ties which under average conditicns any place in the State may outyield
the Concord. Many of these varieties are equal to or better in quality than
the Concord and possess other qualifications which should make them ac-
ceptable in the market.

Grapes which have done well at two places as different in soil and ecli-
mate as Woodward and Stillwater should be worthy of trial at any place
in the State. A list including eight varieties which have done well at both
stations follow: Armalaga, Catawaba, Edna, Ellen Scott, Extra, Last Rose,
Lenoir, and Manito.



CHARACTERISTICS OF PROMISING VARIETIES

CLUSTER Quality Self YIELD
Variety Date Vigor of Size of Color of |Color of |Shipping | Storage | as Table Fer- -
Ripe* vine Compact:| Berry Berry Juice Quality | Quality Grape tile | Stillwater Woodward
Bize ness

Headlight 7-27 |Medium Small Medium |Small Dark red [Red Excellent |Good Good No Low Low
Moore :Early 7-31 | Weak Medium | Medium |Medium |Black Red Good Good Good Yes | Low Low
Campbhell
Early 8- 2 | Weak Medium | Medium |Large Black Red Good Good Good Yes Low Low
Beacon 8-11 |Vigorous Large Medium |Large Black Red Fair Good Good Yes Low High
America 8-12 | Very vigorous | Medium | Loose Medium |Black Dark red |Fair Fair Fair No. Low High
Delaware 8-13 | Medium Small Compact |Small Red Straw Good Excellent | Excellent Yes Medium| Medium
Lucile 8-14 | Medium Medium | Compact |Medium |Dark red |Light red Fair Yes | High Low
Bailey 8-14 | Medium Large Medium . |Large Black Red Excellent |Good Good Yes High Medium
Niagara 8-14 | Medium Large Medium : |Medium |Green Straw Good Poor Good Yes Low Low
R.W.Munson 8-15 | Very vigorou:| Medium | Medium. |Medium |Black Dark red Good No Low Low
Concord 8-17 | Medium Medium | Medium (|Medium |Black Red Good Good Good Yes | Low Low
Captain 8-18 | Vigorous Large Loose Medium |Black Red Poor Fair Fair No. High
Extra 8-20 |Vigorous Medium |Compact |[Medium |Black Red Excellent |Good Good Yes High High
Carman 8 21 |Medium Medium |Medium |Medium |Black Red Good Good Good Yes Low Medium
Ellen Scott 8-23 | Vigorous Large Compact |[Medium | Violet Light red | Poor Fair Good Yes | High High
Armalaga 8-24 | Medium Medium | Medium |Medium |Green Straw Good Good Good Yes Medium| . Medium
Edna 8-24 | Very vigorous| Large Medium | Medium |Green Straw Poor Poor Good No Medium|. High
Norton 8-26 | Vigorous Small Compact |Small Black Dark red |Excellent |Good Fair Yes High Medium
Lenoir 8-27 | Vigorous H&nm.m Medium Small Black Dark red |Excellent |Excellent|Fair Yes High High
Muench 8-29 |Medium Medium {Compact |[Medium |Black Red Good Good Fair Yes High Medium
Catawba 9- 5 |Medium Medium |Medium |Medium |Red Light red | kair Excellent| Excellent Yes High High
Goethe 9- 8 | Medium Medium |Loose , V’y large |Red Straw Poor Good Excellent Yes ;i Ews
Last Rose 9-24 | Medium Large Compact | Medium |Dark red |Light red | Fair Gooa Good No Medium| High

*NOTE: Date Ripe—this is a 10-year average at Woodward.
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However, for a trial vinkeyard, which it would be well for every pros-
pective grower to start on his own place, there are other varieties of grapes
which have succeeded well at only one or the other of the stations, or that
have been observed to do well at places other than Woodward or Stillwater,
or which have qualities other than high yield that recommend them for
some purposes, at some places in the State. All grapes, so far as is known,
that have proven worthy of trial at any place in the State are included in
the table on page 27. These varieties should not be chosen for planting in
any particular place, or for any particular purpose, without first reading
the discussions of the individual varieties which follow.

SHORT DISCUSSION OF VARIETIES

Since many of the varieties in the table on page 27 are not well known
a few of the more important points in connection with each are given.
This is done for the purpose of helping those ewho wish to select one 'or more
varieties from a group ripening in a certain season. In the description of
varieties as given below, the distance at which plants should stand in the
row is indicated in feet.

*America: Very vigorous; clusber medium in size and loose; berry
small to medium; color black; skin thin but medium tough; pulp tender;
color.of juice, dark red; shipping quality, fair; storage quality, fair; season
of ripening early midseason; yields low at Stillwater, high at Woodward;
self-fertile; use, juice and market.

This variety has a peculiar flavor for which some people acquire a taste
and like very well. It makes a very dark red juice, which also has a pe-
culiar flavor. The juice may be mixed with that of other grapes to give colo.r

It is worthy of trial at least on a small scale in Northwestern Oklahoma
where it makes high yields. There are reports of its doing well in other
parts of the State.

Planting distance, 14-16 feet.

Armalaga: Moderately vigorous; cluster medium size and moderately
compact; berry medium size; color green; skin thin and tough; pulp tender
but moderately 'firm; color of juice, straw; shipping quality good; storage
quality good; season of ripening late midseason; yield medium at both
stations; self fertile; use, table and market.

This variety has made only medium yields at both stations, but is of
very high quality and deserves a trial where a grape of this color and season
is desired.

It is inclined to be somewhat tender in the northwestern part of the
State.

Planting distance, 12-14 feet. i

Bailey: Moderately vigorous; cluster medium to large, moderately com-
pact; berry mledium to ‘'large; color black; skin medium thick and tough;
pulp moderately firm; color of juice red; shipping quality excellent; storage
quality good; season of ripening early midseason; yield high at Stillwater,
medium at Woodward; self fertile; use, table, market and juice.

Bailey is of good quality and is larger than the Concord, and therefore
may compete successfully with it on the market. It has done only slightly
better than the Concord in the northwestern part of the State, but yields
have been high at Stillwater, and there are reports of its doing well in other
parts of Oklahoma. There are indications that young plants may be sub-
ject to winter injury.

Planting distance, 12-14 feet. [

*See page 38.
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Beacon: Vigorous; cluster medium to large; moderately compact and
shatters easily; berry medium to large; color black with heavy blue bloom;
skin medium thick and tough; pulp medium tough and firm; color of juice
red; shipping quality fair; storage quality good; season of ripening, early
midseason; yield low at Stillwater and high at Woodward; self fertile; use,
table, market and juice.

This variety will probably never become a commercial grape except for
local market because of berries shattering from the cluster. For home use
it should not be neglected in the westiern part of the State, where it suc-
ceeds so well. It has a sprightlier flavor than Concord which it much re-
sembles, but which it far outyields.

Planting distance, 12-14 feet.

Campbell Early: Vine weak; cluster medium, moderately compact;
berry large; color black; skin medium to thin, tough; pulp medium tough;
color of juice, red; shipping quality good; storage quality good; season of
ripening very early; yield, low at both stations; self fertile; use, table,
market and juice.

Campbell Early has made very poor yields at both stations, and at
Woodward the vines have been dead for several years. There are, however,
persistent reports of its doing well in the southern and eastern parts of
Oklahoma. It succeeds well only when planted on a fertile soil and is weil
taken care of.

Planting distance, 10 feet.

*Captain: Vine, vigorous; cluster large: very loose unless well polli-
nated by other varieties; berry medium size; color black; skin medium
thick and fairly tough; pulp tough and moderately firm; color of juice,
red; shipping quality poor; storage quality fair; season of ripening, late
midseason; yield, high at Woodward, not included in test at Stillwater;
self fertile; use, table, market and juice.

This variety has made heavy yields at Woodward, but the clusters are
usually very loose and stringy; at other places, where it has been planted
with varleties that properly pollinate it, it is reported to make extremely
large and handsome clusters. It does not ship well, so can only be recom-
mended for home use or local market.

Planting distance, 12-14 feet.

Carman: Vine, moderately vigorous; cluster, medium size; moderately
compact; berry, medium size; color black; skin thick and tough; pulp tough
and firm; color of juice, red; shipping quality, good storage quality, good;
season of ripening, late midseason; yield, low at Stillwater, medium at Wood-
ward; self fertile; use, table, market and juice.

Carman is included not because of high yields at either station, but be-
cause of persistent reports, backed by observations, that it makes good yields
and clusters in the Central and Southern parts of ‘the State. The fruit
buds have not always proven hardy at Woodward. The type of growth
that it makes at the Stillwater station indicates that this variety is prob-
ably poorly adapated to heavy soils. It ships well and is a good variety to
plant where it is known to 'do well.

Planting distance, 12-14 feet.

Catawba: Vine, moderately vigorous; cluster, medium size; moderately
compact; berry, medium to large; color red; skin medium thick and tough;
pulp medium tough and firm; color of juice, light red; shipping quality
fair; storage quality, excellent; season of ripening, late; yield, high at both

*See page 38.
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stations; self fertile; use, table, market and juice.

Catawba may be regarded as one of the leading red grapes for Okla-
homa, especially for home use and local market. It is an excellent table
grape, but does not stand shipping well. However, it keeps well in storage,
and ripening late can be kept until long after the grape season is past and
still be in excellent condition. It apparently is adaptable to a wide range
of soil and climatic conditions. It may be inclined to color somewhat
unevenly.

Planting distance, 10-12 feet.

Concord: Vine, moderately vigorous; cluster, medium to large; moder-
ately compact; berry, medium size; color, black; skin medium thick and
fairly tough; pulp tough; color of juice, red; shipping quality good; stor-
age quality good; season of ripening, late midseason; yields, low at both
stations; self fertile; use, table, market and juice.

Concord is used as a standard of comparison, because practically every-
one is familiar with it. Many people, however, are familiar with it as it
grows in other states farther north and east, and where it is better adapted
to conditions than it is in most parts of Oklahoma. In addition to making
low average yields at both stations it usually ripens unevenly, as it also does
over much of the rest of the State. Grows and ripens satisfactorily only
in the extreme northeastern part of Oklahoma.

Planting distance, 10 feet. °

Delaware Vine, moderately vigorous; clusters, small, very compact;
berry, small; color red; skin thin, but medium tough; pulp tender; color of
juice, straw; shipping quality, good; storage quality, excellent; season of
ripening, early midseason; yield, moderate at both stations; self fertile;
use, table and market.

This variety is well worth growing in a home vineyard as a choice table
grape, but yields 'are probably too low to make it of value commercially,
unless it can be sold at fancy prices. The quality is excellent.

Planting distance, 10 feet.

*Edna: Vine, very vigorous; cluster, medium to large, moderately com-
pact to loose; berry, medium size; color green; skin medium thick and fairly
tough; pulp tender; color of juice, straw; shipping quality, poor; storage
quality, poor; season of ripening, late midseason; yield, medium at Still-
water, high at Woodward; self fertile; use, table and market.

Edna is @ rather high quality green grape. It does not ship well and
keeps very poorly in storage, soon beginning to rot around the attachment
to the stem. 'Its use will likiely be restricted to growing where there is a
local demand for a high qualiy rather late green grape.

Planting distance, 14-16 feet.

Ellen Scott: Vine, vigorous; cluster, large, very compact; berry, vari-
able in size from below to above medium; often irregular in shape because
of compactness of cluster; color, violet; skin thin and tender; pulp tender
and very juicy; color of juice, light red; shipping quality, poor; storage
quality, fair; season of ripening, late midseason; yield, high at both sta-
tions; self fertile; use, table, market and juice.

Compared with other varieties of grapes the Ellen Scott seems to thrive
especially well in the drier portions of the State and under dry conditions
its quality seems to be more uniformly good than when grown in more
humid sections. It makes a high yield and the cluster is exceptionally at-
tractive in appearance. By many people it is considered an excellent table

*See page 38.
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grape, and it will, therefore, continue to be grown for home use and local
market, even though it is too tender to ship well. Susceptible to anthrac-
nose and black rot in the more humid parts of Oklahoma.

Planting distance, 12-14 feet.

Extra: Vine, vigorous; cluster, medium size; compact to moderately
compact; berry, medium size; color black; skin thin and tough; pulp me-
dium tough and firm; color of juice, red; shipping quality, excellent; stor-
agle quality, good; season of ripening, late midseason; yield, high at both
stations; self fertile; use, table, market and juice.

Extra is one of the best all-'round grapes, as it somewhat resembles
Concord in appearance and general characteristics, though it yields much
more and the vine is more vigorous. This variety is probably adaptable to
a wide range of soil and climatic conditions, and may prove a good com-
mercial grape. It is suggested for trial in all parts of Oklahoma.

Planting distance, 14-16 feet.

Goethe: Vine, moderatiely vigorous; cluster, medium size, loose; berry,
very large; color red; skin thin and medium tough; pulp tender; color of
juice, straw; shipping quality poor; storage quality good; season of ripen-
ing, late; yield, high at Woodward, not included in test at Stillwater. Self
fertile; use, table and market.

Its large size, fine appearance and excellent flavor may make it valu-
able where there is a nearby market for fancy table grapes. It is inclined
to ripen somewhat unevenly. A good red grape for its season.

It probably will do better than many cothers on heavy soils but may
prove short lived.

Planting distance, 10 feet.

*Headlight: Vine, moderately vigorous; cluster small to medium, mod-
erately compact; berry, small to medium; color dark red; skin thin and
tough; pulp tender, but firm; color of juice, red; shipping quality, excellent;
storage quality, good; season of ripening, very early; yield, low at both sta-
tions; self sterile; use, table and market. :

If this variety is planted on a commercial scale it should not be ex-
pected to make high yields in any part of the State. It is included in the
list of recommended varieties only because of its extreme earliness and high
quality. At its season of ripening grapes are high priced and it may there-
fore, under special conditions, prove profitable. Its quality is good and it
should be readily accepted by the market.

Planting distance, 10 feet.

*Last Rose: Vine, moderately vigorous; cluster, large, very compact;
berry, medium size; color dark red; skin thin and tough; pulp medium
tough and firm; color of juice, light red; shipping quality, fair; storage
quality, good; season of ripening, very late; yield, medium at Stillwater,
high a Woodward; self sterile; use, table, market and juice.

This variety ships fairly well, but the clusters are so solid that they are
inclined to crush if handled roughly. This is the last variety to ripen, so
should be planted in the home vineyard, and may become of value com-
mercially.

Planting distance, 10-12 feet.

Lenoir: Vine, vigorous; cluster large, compact; berry, small; color,
black; skin thin and medium tough; pulp tender; color of juice, dark red;
shipping quality, excellent; storage quality, excellent; season of ripening,
late; yield high at both stations; self fertile; use, market and juice.

*See page 38.
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Lenoir grows well under more different conditions of soil and climate
than the majority of grapes. It has a large attractive cluster, and excellent
shipping and storage qualities, and makes a high yield. For these reasons,
it will continue to be of commercial importance, even though the berries are
too small to make it a popular table grape. Very susceptible to black rot
in the more humid parts of Oklahoma. It is somewhat tender in the north-
western part of the State.

Planting distance, 12-14 feet.

Lucile: Vine, moderately vigorous; cluster, medium size, compact;
berry, medium to large; color dark red; skin medium thick; pulp tough
and firm; color of juice, light red; season of ripening, early midseason;
yield, high at Stillwatler, low at Woodward; self fertile; use, table and
market.

Planting distance, 10 feet.

This variety attracts attention because of early ripening and compact-
ness of clusters. The quality is objectionable, except to those who like a
very foxy grape. It lacks drought resistance and the grapes wilt on the
vine in hot dry seasons.

Moore Early: Vine, weak; cluster, medium size and medium compart;
berry, medium size; color black; skin medium thick and fairly tough; pulp
tough; color of juice red; shipping quality, good; storage quality, good;
season of ripening, very early; yield low at both stations; self fertile; use,
table, market and juice.

This variety is desirable from a commercial standpoint, but succeeds
only when planted in a fertile soil and given good culture; it is better
adapted to the eastern than to the western part of Oklahoma. These are
observations that have been made at various points in the State.

Muench: Vine, moderately vigorous; cluster, medium to large, com-
pact; berry, medium size; color black; skin thick and tough; pulp tough
and firm; color of juice, red; shipping quality, good; storage quality, good;
season of ripening, late; yield, high at Stillwater, medium at Woodward;
self fertile; use, market and juice.

This variety deserves consideration because of its season of ripening
combined with good production. It ripens considerably later than most of
the varieties usually planted, so can be used for extending the grape season,
where there is a good local demand for a late black grape.

Planting distance, 12-14 feet.

Niagara: Vine, moderately vigorous; cluster, medium to large; moder-
ately compact to compact; berry, medium to large; color green; skin thin
and moderately tender; color of juice, straw; shipping quality good; storage
quality poor; season of ripening, early midseason; yield, low at both sta-
tions; self fertile; use, table and market.

Niagara, which is an old-time standard green grape, does not stand
high in production, but this is probably due, at the Stillwater station, to
accidents to the crop. This variety deserves a higher place than the rec-
ords indicate, and for that reason it is included in the list of varieties. This
appears to be the best green variety that has been tried in the eastern part
of Okahoma.

Panting distance, 10 feet.

Norton: Vine, vigorous; cluster, small to medium, compact; berry,
small; color, black; skin thin and tough; pulp medium tough and firm;
color of juice, dark rled; shipping quality, excellent; ‘storage quality, good;
season of ripening, late; yield, light at Stillwater, medium at Woodward;
self fertile; use, market and juice.
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This variety is too low in quality to be used as a table grape, but heavy
production and freedom from disease, make it worthy of consideration, es-
pecially for the grower who is not prepared to give the proper attention to
spraying.

Planting distance, 12-14 feet.

R. W. Munson: Vine, very vigorous; cluster, medium size, moderately
compact; berry, medium size; color black; skin thin and medium tough;
pulp medium tough; color of juice, dark red; season of ripening, early mid-
season; yield, low at both stations; self fertile; use, table, market and juice.

This variety has made low yields at both stations, but is recommended
for limited trial as a substitute for Concord in the southern part of the
State, where it is reported that it does well. As compared to the Concord
it may be expected to ripen more evenly, but it probably will not develop
clusters as satisfactory from the standpoint of compactness and size.

Planting distance, 14-16 feet.

Caco: Vigorous and productive red grape where it does well. Has done
fairly well in eastern New Mexico and northwest Texas. It might, there-
fore, be worth trying on a small scale in the Panhandle of Oklahoma.

Beta and Alpha are two hardy northern grapes which may be worthy
of trial in the western two counties of the Panhanadle of Oklahoma, where
some of the other grapes are not as likely to succeed. Beta is a very early
blue grape, which has made good yields at Woodward. The Alpha has not
as yet been tested there. Both are poor in quality as compared with high
quality grapes, but they are worth planting for culinary purposes whenre
other grapes are not so likely to succeed. In some localities they may make
heavy yields.

If the records at Stillwater and Woodward, together with reports and
observations in various parts of the State are any indication, many vari-
eties in the list should produce heavier yields than Concord, and are un-
doubtedly adapted to commercial production in the State. The limited ex-
perience with them makes it difficult or impossible to designate any one
particular variety as the best for any section of the State. 'Anyone going
into commercial production should carefully study this list in connection
with the description of each of the varieties and choose the variety or va-
rieties which are adapted to his needs and to his section. If the grapes are
to be grown for g, distant market it is best to confine the planting to a very
few varieties so the crop may all be handled and marketed at approximately
the same time. However, there are maay local or home markets iin the
State in which grapes are in demand over a considerable period of time.
If one were planning a vineyard for the purpose of supplying such: a de-
mand it would be advisable to select a longer list of varieties including
some of those which ripen at different seasons. As noted above, varieties
selected from this list may be depended upon to furnish a continuous sup-
ply of grapes from July until the middle of September, or later. For spe-
cific time of ripening of leach variety, see Table on page 31, under column
marked “Date Ripe.” In using this table it should be remembered that the
varieties as listed should ripen in approximately the same order, but the
date of ripening of any particular variety will vary in dfferent localities.
The ripening dates given are a 10-year average at Woodward, which is
located in northwestern Oklahoma. Ripening dates may be as much as
two or three weeks earlier in the southern and eastern parts of the State.
A variation in date of ripening of any particular variety will also be notice-
able from year to year.

There is a general prejudice against any but a black grape, because
most people are well acquainted only with the Concord, and they use it as
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a standard by which to judge others. However, where a grower has a local
market, it seems possible to educate buyers to the use of red and green
grapes because of their quality and attractiveness. Many prefer them be-
cause of the clear colored jellies they make. If green or red grapes do
particularly well in a given locality it would be well to increase gradually
their number in a vineyard as people become educated to them.

Self Sterile Varieties

Five varieties in the above list are self sterile or partially so and will
not produce full crops or will produce loose clusters unless other varieties
blooming at the same time are planted with them. A list of these varie-
ties together with a list of varieties which bloom at approximately the same
time any one of which should prove satisfactory as a pollinator is given
below.

Varieties Needing Pollination and Fertile Varieties
Blooming at Same Time

Based on nine years’ average blooming records, U. S. Southern Great
Plains Field Station.

Variety to be - Date of Date of
Pollinized Bloom Pollinizers Bloom
America May 24 Beacon May 24
Bailey May 26

Extra May 26

Muench May 26

Captain May 24 Beacon May 24
Bailey May 26

Extra, May 26

Muench May 24

Edna May 31 Carman May 28
Norton May 28

Armalaga May 27

Ellen Scott May 27

Lenoir May 27

Headlight May 21 Delaware May 21
Catawba - May 19

Goethe May 19

Last Rose May 28 Carman i May 28
Norton May 28

Armalaga May 27

Ellen Scott May 27

Lenoir May 27

Bailey May 26

Extra May 26
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VARIETY RECOMMENDATIONS

As mentioned previously in this publication, when one is planting a
commercial vineyard it is highly desirable to limit the number of varieties.
This is for the purpose of economy in packing and marketing the fruit.
However, no one variety in this list is good enough to be recommended to
the exclusion of others for all parts of the State.

Suggestions of varieties for the different sections of the State, as shown
on the map on the opposite page, are given below.

In Section 1, the extreme northeastern part of the State, the Concord
probably answers the requirements for a commercial grape better than
any other variety. Outside of this area the Concord is not satisfactory, be-
cause of uneven ripening. Concord should be the leading commercial va-
riety. Such varieties as Moore Early, Campbell Early, Extra, and Muench
should be grown on a small scale for trial as grapes that may develop into
commercial varieties. Delaware, Niagara, and Catawba should be grown
to give a variety for home use and local market.

In Section 2. The leading commercial variety should be found among
the following: Carman, Extra, or Bailey. On the more fertile soils, Moore
Early or Campbell Early may prove profitable. Such varieties as Muench,
Delaware, Catawba, Goethe, Niagara, Last Rose, and Beacon may be plant-
ed to give a variety for home use and local market.

In Section 3. Extra should be the leading commercial variety, with
Moore Early, Campbell Early, and Muench grown on a small scale for trial
as grapes that may develop into commercial varieties. Delaware, Niagara,
Catawba and Beacon may be grown to give a variety for home use and
local market.

In Section'4. Extra should be the leading variety, with such varieties
as Beacon, America, Delaware, Armalaga, Ellen Scott, Lenoir, Goethe,
Catawba and Last Rose planted for home use and local market.

In _Section, 5. Extra should be the leading commercial variety, with
Carman and Bailey grown on a small scale for trial as grapes that may de-
velop into commercial varieties. Beacon, American, Niagara, Ellen Scott,
Armalaga, Catawba and Last Rose may be grown to give a wide variety for
home use and local market.

In Section 6. Extra, Delaware, Catawba, Goethe, and perhaps Captain
are most likely to succeed. Caco, Alpha and Beta should be worth trying
on a limited scale. Many of the varieties that are suggested for Section
4 should be tlested. Very little is known about grapes for this section and
theretiis some doubt about hardiness and drouth resistance of many of the
varieties.
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