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THE GENEVA DOUBLE CURTAIN (GDC) is an improved
system of training certain varieties of grapes used for process-
ing. Research on this system, developed at the Geneva Agricul-
tural Experiment Station, was initiated in 1960, and grower
trials started in 1964.

In this system, vines are trained to a bilateral cordon and
are short cane pruned. The elongated trunks are secured to a
horizontal cordon wire located 5-1/2 - 6 feet above the vineyard
floor. There are two of these cordon supporting trellis wires, locat-
ed 4 feet apart, for each row of grapes. Vines in the row are
alternated to the left or right cordon wires to give the double cur-
tain effect. These cordon wires are held in position by wood or
metal supports attached to sturdy posts, spaced 24 feet apart in
the row.

Advantages of changing to the GDC system from the tra-
ditional Kniffin training include better fruit and vine maturation,
increased yield (from a vigorous vine), and adaptability for
mechanical harvesting of fruit. Increased maturation and in-
creased yield result from the better exposure of the leaves to
sunlight on the basal half of the shoot. Mechanical harvesting
is possible because of the unique positioning of the cordons and
canes as shown in Figures 1 and 2. They are positioned in a ver-
tical curtain 2 feet from the trunks and posts of the vineyard row.

Figure 2 - Overhead view of Concord vines with GDC training
in Spring 1965. GDC training started in Spring 1963.



APPLICABILITY OF GENEVA DOUBLE CURTAIN TRAINING
Vine vigor

The increase in maturation of fruit and/or yield, is ob-
tained most frequently where the vine size is at least 2 to 3 lbs. of
cane prunings per vine when spaced 6 to 8 feet apart, respectively,
in the row. This is an expected response because'shading is great-
est in high vigor vines and Geneva Double Curtain is a correction
for that shading.

Distance between rows

The mechanical harvester straddles each row as it harvests
the fruit from both curtains. It is currently designed to operate on
rows spaced at least 8 feet apart. Vines trained to the Geneva
Double Curtain can be managed with available vineyard equipment
on rows at least 9 feet apart. Shielding is recommended for
wheeled equipment of all widths. For rows 8 to 8-1/2 feet apart,
the spacing of the cordons may have to be reduced to 42 inches, even
though this complicates the management.

Headland requirements

For mechanical harvesting, the minimum headland width
at each end of the vineyard is 25 feet. This space must be free
of anchor guy wires or other obstructions. Maximum row length
is dependent on the capacity of the mechanical harvester, and
this decision should be made in consultation with the processor
fieldman.

Vine spacing

The Geneva Double Curtain may well be used on vines
whose spacing is 6 or more feet. The proper vine spacing is
dependent on the vigor of the vine and the basic objective is to
obtain 0.2-0. 3 pounds of prunings per foot of curtain. For ex-
ample, a vine spaced at 8 feet with cane prunings of 3. 2 pounds
per vine provides 0.2 pounds per foot of curtain.

Double trunks

For Geneva Double Curtain training, vines spaced 8 or
more feet apart should have double trunks. In fact, double trunks
are desirable for all training systems used in New York State vine-

yards.

DEFINITIONS

The terms cordon wire supports, cordons, cordon wires,



curtains, trunk support wires, 5-bud fruiting canes, 1-bud re-
newal spurs, and cordon ties are explained in Figure 3.

A CORDON WIRE SUPPORT
B CORDON WIRE

C CORDON

D FRUITING CANE

E RENEWAL SPURS

POSTS ARE SPACED AT 24’

Figure 3 - Diagrammatic sketch of Concord vines trained to
GDC system. Spurs and canes are shown only on the middle
vine of the post length.

Cordon Development and Tying

Ultimately, the cordon system of a vine should consist of
two cordons extending 6-8 feet in each direction along the cordon
wire. This should be secured to the wire by semi-permanent
ties. .

Initiaily, one or more canes (whatever is needed to obtain
the desired bud number) will be used in each direction. If more
than one cane the number can be gradually reduced until only one
remains in each direction by the third or fourth year. The cor-
don system for a row should be nearly continuous. It is suggest-
ed that in the first year the cordon components be wrapped around
the cordon wire a sufficient number of times to provide support
and that the canes be tied securely at the end with wire. In the
second or third year the cordon should be unwrapped and the
desired number of cordons be tied with semi-permanent ties
(plastic or metal) along the cordon wire. Aluminum ties as de-
signed and used in 1965 were not satisfactory for mechanical
harvesting.



TRELLIS CONSTRUCTION

End Post Construction

Suggestions for the Geneva Double Curtain trellis end
post construction are based on the premise that it provide:
(1) stability -- so that the cordon wires will not sag unduly due
to end post movement; (2) durability —- to the extent that the con-
struction will not have to be repaired or replaced for a long period
of time, perhaps 10 to 20 years; (3) economy -- in the long run
and not necessarily the cheapest installation cost; and (4) conven-
ience. The construction incorporates these characteristics.

Strong end post anchoring systems are needed as shown
by failures of conventional systems. The GDC cordon wires are
subject to greater crop loads and receive less support from the
trellis than with conventional training systems. For mechanical
harvesting it is much more important that the cordon wires be
kept taut with a minimum of sag between supports. For these
reasons the end post must be braced or anchored.

The construction shown in Figure 4 is dependent on the
availability of used railroad ties. The minimum length for the
end post is 8-1/2 feet. Both this post, and the brace post, should
be set 4 feet in the ground with the earth tamped tightly around
it. Fall setting is best. The end post should be set at a slight
angle so that the earth will be compressed ahead of it as it is
pulled toward the vertical position when wires are loaded. Wire
tightening after frost is out of ground in spring is best. Longer
posts permit higher attachment for the cordon wire. The 52
inch height shown for the attachment is the minimum desirable
for mechanical harvesting. A railroad tie is also chosen for the
brace post because of greater stability and lower cost. It should
be set at least 5-1/2 feet from the end post to prevent disturbing
the soil close to the end post. The horizontal brace piece is shown
as a 4 inch post although it is intended that this be selected from
the largest of the 3 inch pressure-treated line posts. Two strands
of No. 9 galvanized tension wire doubled (to give 4 wire strands)
and tightly twisted adds strength to the construction.

Advantages of this construction seem to be:
1. Stability and durability.

2. Used railroad ties, pressure-treated posts, and
galvanized or aluminum coated wire are readily
available.

3. Used ties are cheaper than most other posts.
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Figure 4 - Suggested end post and brace construction for GDC -
Trellis System. Cordon wire and brace should be kept high.
Success of the design depends on the deep setting of the wide
surface railroad ties.

Alternatives to the suggested end post structure:

1.

The stability required is obtained by the large
surface of the railroad tie pushing against the

soil. Large surfaces can be provided by bigger
ties or posts, or by adding cleats to the front edge
of the posts. Setting the post in concrete will also
help increase the cross section so long as the con-
crete does not crack along the side of the post.

Substituting round posts with diameters of less than
the width of the railroad ties will provide less sta-
bility. Five and 6 inch pressure-treated poles

will be much less desirable than the railroad ties
for end and brace posts. Their use will contribute
to earlier failure of the construction. At the same
time costs are considerably higher.

A guy wire and anchor can be used for end post stability.
The holding resistance of the soil is an unknown quantity and spe-
cific recomumendations cannot be made.

Several types of anchors might be used - logs, posts, ties,
concrete - as well as commercially available screw anchors used
by telephone and power companies. The costs of the latter are

(92}



likely to be high (Figure 5).

The best guide to the use of an anchor system would be
that a 5 inch Mathews Scrulix Type (or equivalent) screw-in an-
chor screwed 5 feet into the ground, guyed to a railroad tie (or
5 inch min. diam. post) at a 45 degree angle (approximately 4
feet from bottom of post) is sufficient. Other equivalent anchors,
such as expanding types, could be substituted. Anchors should
be installed before the ground freezes in the fall.

2 Strands *#9 gal. wire

( double & twisted
L7

Cordon wire

8-6" Railroad tie

. Vineyard floor

60"

_!_V ‘/ Mathews Scrulix
5

qalvanized steel anchor

Figure 5 - One type of commercial anchor. Note depth, angle
of guy, and size. Homemade anchors with equivalent holding
power may be used.

Trellis

Experimental field installations of various designs of
trellises have indicated that this trellis meets the needs the best
of any developed to date. Some features include a pin joint and
angle of attachment of the cordon wire support so that it moves
freely up, in, and away from the spiked-wheel shaker of the har-
vester on contact. Placing the wire at the extreme end of the cor-
don wire support prevents protruding parts that would entangle
with the spiked-wheel of the harvester. The arm must be free to
drop back to home position after shaker operation. The trellis
can be home-built and installed. The most serious disadvantage
of this design is the labor requirement for installation.

Instructions and suggestions for the INSTALLATION and



USE of the GENEVA DOUBLE CURTAIN TRELLIS for 9 foot rows
and 69 inch wire height (Figure 6):

Line Posts

(1) Only sound, straight pressure-treated posts with a
minimum diameter of 3 inches should be used.

) (2) Uniform height makes installation and all other work
easier, including mechanical harvesting.

(3) Minimum height recommended is 5-1/2 feet.
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Figure 6 - Details of construction for the Geneva Double Cur-
tain Trellis System. Note: 69" Cordon wire height, length,

and angle of support, and minimum height of post for support
wire position.



(4) Maximum height recommended is 6 feet.
(5) Posts should be firmly set in an upright position.

Cordon Wire Supports (Figure 7)

(1) Attachment recommended is 54 inches from vineyard

floor.
(2) White oak is longer lasting than most other native

24"
223" '
Cordon Wire
Post Top Corner Center
\ Position of Arm—————=AT7
| D U §
i
-, -
m = <
O\ Optional
/ Bolt Member } ~
= hole \ : o e
4 s o R
x ]
T} (2]
»
< -
NN
prieerey . N Ridge
r \""/_ 1

2 T W
2> Z

Note: A. Adjust length to fit on top of average height
of ridge in vineyard.
B. Minimum of 10 inches. Should be as high as
average height of posts will allow —up to a
horizontal position. See#l’:, support wire,

Figure 7 - An idea for a jig to speed installation of the GDC
Trellis.
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woods. Douglas fir and hickory are possibilities also.
Pressure-treated yellow pine and red oak are satis-
factory if treatment is done after supports are made.

Support Wire (post to support)
(1) Can be #11 or #12 galvanized.

(2) Strongest design is with wire running horizontally
from support to post.

Note: sketch shows wire to post at lowest rec-
ommended angle and attachment.

(3) A jig can be made for installation to facilitate loca-
tion of support piece, cordon wire height and wire
length, and position on post. Wire position should
be at highest average position allowable with post
height in a particular vineyard.

(4) Wire should be loosely stapled to the side of the post.

Cordon Wire

(1) Height of trellis wire and distance between wires is
affected by changes in dimensions of the trellis struc-
ture. It might be well to install the wire at 69-1/2
inches to 70 inches high with slightly less than a 24
inch offset (by pulling the wire a little tighter), be-
cause some stretch and sag will take place.

(a) Offset becomes 24-3/4 inches to 25 inches when
wire drops to 69 inches high.

(b) Offset becomes 25-1/2 inches when wire drops to
68 inches high.

(c) If pulled up to 71 inches high (by tightening support
wire), the offset will be narrowed to 23-1/4 inches.

It is more economical in the long run (Figure 8).

Note that a 2 inch x 2 inch full dimension rough sawed
spreader for the cordon wires is used near the end post. This
keeps the wires spread for the GDC system as near to the end of
the row as possible.

Cordon wire spacing described here is 48 inches for rows
spaced 9 feet apart. It can be reduced to 42 inches for rows 8
feet apart. Cordon wire spacing and row widths should remain
uniform in any one row and preferably throughout the vineyard.
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Figure 8 - Details of a suitable spreader. See Figure 1.
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Variations in wire and row spacing can lead to difficulties in ma-
chine operations.

(2) Use #9 galvanized smooth wire.

Trunk Training Wire

(1) Needed to train trunks to post line when mechanical
harvesting is contemplated.

(2) Recommended height is 52 inches.
(3) Old cordon or salvaged wire can be used (Figure 7).
Wires '

By convention, No. 9 (Steel wire gauge) black annealed
wire has been used for trellis construction in vineyards. Gal-
vanized or aluminum coated steel wire will last longer. It is
recommended that the zinc coating of galvanized wire meet ASTM
standards for Class II wire which is 0.6 o0z. per square foot. The
galvanized or aluminum coating will prevent the rapid corrosion
and pitting which weakens black wire. The heavier loads imposed
on the wires from increased production, the offset support in the
GDC trellis system, and the necessity for tighter wires, par-
ticularly for mechanical harvesting, dictate the use of the more
durable galvanized or aluminum coated wire.

TRAINING OF VINES

Conversion of mature vineyards

Any vigorous vine with one or two trunks of 5-1/2 feet
height can be converted to Geneva Double Curtain training at one
pruning. The first year of conversion can afford gains in fruit
maturation and mechanization. An increase in yield can be ex-
pected from the second year on. The mature vineyard with vines
spaced at 8 feet would, with Geneva Double Curtain training, have
the odd-numbered vines trained to one cordon wire and the even-
numbered vines trained to the other. This would afford 16 feet






