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Building Better Trellis Systems for Nova Scotia Orchards

Introduction

b2@F {O20AF FLIX S INRSSNE 6SNBE dza A yoHveiy Nit& & dzLJLJ2 NJi
basesL U o6l a y23G dzyiAft GKS mppnQa ¢KSYy INRBGSNE o0S3ly
support systems became moreromon. The early support systamsedwas a wooden stakproduced

locally and often were similar to those used for livestock iiegne he usage of pressure treated stakes
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obtainedlocally. In the 1990 d@s usage increasedressure treated pencil stakes 8 to 10 feet in length

were brought in from outside of the provincdn order to save cost some growers used recycled steel
piping.Trellis systems were an option for tree support bubstgrowers used individual stakes as it was

felt they were the most economical Y (i K S rowers/bacadie avdre of the short falls of individual

stakes. Th@& foot stakeonly providel 6 feet of above ground suppormndrestricted the height of the

bearing surfaceBendingandbrakeageof the leader above the stak@as acommondown fall of this

system

(0p))
ry. "

Fig 1 Pressure treat stake Fig 3 Steel pipe post Fig 3 Broken post and tree

Frost reaving of stakewasalso an issugnore so on heavy clay soil, which necessiiaanual re

pounding of the stakes into the soiDver time take breakage became an issymrticularly with the

pencil stakes that were not made from the core of the tree. A broken stake more often than not resulted
in the tree breaking off at the unionAs Nova Scotia growerstraveledto other apple growing regions

Ay (KS YAR théydad thé apirtumitp th se@ tiellis systems being usadhigh density
plantings.As a resul8 NB ¢ sSaNdd setting out new orchards with tree densities greater tHaA82

trees perhectare (600/acand supplies to builtfellis becamdocally available By 2010 the trellis

became the standard method of tree support for new orchard plantings in Nova Scotia. Over the past
fifteen years there has been a progression in the type of trellis built and the materials used. The
progressioroccurred as a result ahort fallsin early installationsincreased wailability of materials and

the reducedcost oftrellis materials. Several new planting using a V tielivere set out in the mid 199Da
however the high construction arldbourcosts associated with the system resulted in the system being
abandonedMost growers now use a vertical axe training system ugogy, wire andsome manner of

tree support. The type of end post and inline isave varied from 4 x 4 pressure tted ties, pressure



treated poss, steel pipe from steam boilerandsteelposts. In lne tree support varies from metal
electricalconduit, bamboopoles,2x2 wooden stakg wire andwire tree stabilizer. In the beginning

Fig 4V Trellis Fia 5 4x4 end post Fia 6 Steel end post

end posswere placed in the ground using aad auger or backhoeMost growers now have them
custom installedising an excavator equippedth a hydrauliglate tamper. The most commonly ude

tree support has beeigalvanizecklectricalconduit 10 feet in length. Bamboo poles have been used
when conduit was not available. Some growers have gone to a 4 plus wire trellis with increasing tree
densities (800 + trees /acrapit is the most economical system. Anchfwsend poss, have varied

from wooden bracing, buried car rims with a rod welded on, or screw in metal anchors.

Fig 7 & 8 Homemade anchor and commercial screw i

With ageing trees and full crop logdpowers are learning that proper trellgesign is critical to with
stand Nova Scotfadimatic conditions. Some of the earlieellises havdailed during high wind stors
resulting in significant losses to the grower.

Fig 9 & 10rrellis failure due to crop load &weak end post
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A trellis system may have to support trees and crop load for 20 plus pearthereforeshould be built
to withstand this duration of time. Growers would be better served to over build the trediieer than
under build it.

Building a Trellis

Building a goodrellis systenstarts with consideration othe orchard design. The cultivar, rootstock,
tree density andinial tree height will determine the strength of the trellis required. A 3 meter cropping
height has the potential to bear more fruit than a 2.5tereone, therefore more strength is required to
carry the crop load dharvest Certain cultivars such as Honeycrisp and Northern Spy have weak graft
unions on certain rootstock Failure of the support system or even movement of the inline support
often resultsin tree loss§rom breakage at the unionThe orientation of the rows will influence the
pressure placed on the system. The prevailing winds are from thesthest rows rumingnorth-south

will have more pressure pladen them than those runningastwest Rolling land will have an impact
on the inline post and wire. Postat the top of a hill may require additional glasto secure the wires

as the wires are trying to pull dowr.hought should be given as howawoidequipment breaking the
end posts or wires thatrun from theanchorto the end post. Leave enough head roemallowfor sde
turning of mowers, orchard sprayes@ndbin trailers

Fig 12Anchor and wire protected by post

Fig 11Insufficient head land

Components

Soilfactors and he proper selectiorof the followingcomponents will impact on the strength and
durability of the trellis.

Endpost and anchors
In-line post

Tree support post andiires
Wire

Wire tighteners and joiners
Staples
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Soil Factors

Soil type variethroughoutthe orchard and will havaninfluence on thestability of the trellis. A design
that works well on a clay type soil may not be suitable for a sandy soil type.

1 Clay soilsvill have more resistance to uplifting vs a sandy soil.

91 Dry soils will ppvide more resistance than wet soils to uplifting.

9 Irrigation can contribute to uplifting if too much water is applied around the postand
anchors.

9 Placenent of postsand anchors in undisturbed soillixprovide better anchorage theplacing
themin sol that has been worked.

End Post and Anchors

1 When it comes to strengthhe type of material used amendpost is not as importanas the
method of installation

1 Installing the post and anchors to form aquilateral triangle (6Dangles at each cornerith all
sides of equal length) with end post, wire and ground will provided the stasieform of
anchorage.
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Screw anchor

Fig 13 & 14 orrect method for installing anchor and end po:

1 When using woode end poss, pressure treated ones will lessen the risk of breakfage rot.

1 Poststhat are driven into the ground are 50% stronger than those placed in the ground with an
auger or backhoe.

1 When drivng stakes into the ground place the small end into the grqunuless the small end is
significantly smaller than the large endonversely when digging a whole with an auger or
backhoe place the large end in the ground.

1 In most situations the end does not need to be sharpened to drive the post to the desire depth.
Keepin mind that sharpening the post may make the post more prone to rots.

1 When using screw anchors place tihgertically into the ground and not at an angle which will
disturb more soil.

1 Protect anchor wires tprevent damage or breakage by machinery



In-line Post

1  When using woogbressure treated is best as it will reduce the risk of breakage from rot.
1 The distance between passhould be between 10 and IBeters (30 to 50 feet). The distance
should be based upomotstock,height of the tree and crop load anaturity. / £ 2 a8 SNJ a LJ OA y 3
are required when using dwarf rootstock such as M9 and B9. In this case the trellis supports the
tree and the entire crop load whereas more vigorous provide some support to the system.
Based upon Nova Scotia observation 12 emstwould be the average distance. If the orchard is

located on rolling terrain the distance should be shortened to prevent the wire from pulling the
post out of the ground.

1 Possdriven into the ground will provide morgtability.

Tree Support

1 There area number of options for tree suppoiincludinggalvanized electricalonduit(10 feet)

bamboo pole€3 to 10 feet) 3 + wires (number of trellis wire will depend hght of the bearing
surface).

9 Attachtrees to supporsystemwith plastic tubing or wire clips

Fig 15Galvanized conduit Fig 1168amboo Fig 17Three wires
Wire

1 Working with hightensile wire is dangerous thus more than one person should be involved with
its installation. Workers need to be equippedth safety glasses and gloves
1 Use 12.5gauge galvanizekigh tensile steel wire.

1 Use a spinimgjenny to uncoikolls. This will prevent kinkgwire can break at the site of a kink)
and spring of the wire.

Fig 18Spinney jenny
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1 Installwireson the windward side of the post
9 Staples should be installed cross grain and not driven all the way home as this will put stress on
the wire and may weaken the wire over tinighis will allow for the tightening of wiregithout
binding
9 Lines should baghtened to approximately20 to .25ksi (200 to 250 |b psio prevent sagging
from crop load
1 Two wiresat 6 and 8 feet whemising conduit or bamboo will provide more strengthd
stabilitythan a single wire system

Fig 19 & 20wo wires vs single ve
Wire Tighteners and Joiners

1 Inlineor online strainers usethe proper handlewill allow for wires to beroperlytightened
after installation. Tight trellis wire will prevent trees from leaning into the row.

Fig21 In-line wire Fig22 Online wire Fig23 Trees leaning into row
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exposed wire on the end of the posanpresent a safety hazard



Fig24 Wirevise Fig26 Gripe end post anchor no exposed

Fig25Loose wire

1 Wire can beconnectedwith crimping sleeves howeveér Bpple® wire joiners are quicker and
easier to use than crimping sleeves. It is advisible to twist the tag drids wire around the
trellis wire in case thé D NJGLJaiiSthe future.

Fig 27 Grippl® Fig 28 Grippl@with tag ends rapped

Staples

1 Staples should be at least 1 % l@argl barbed This length of staple will provide 50% more
resistancehan 1 % inch stapleThese are staples especially made for trellis construction and
are not the same as the ones sold for fencing.

1 Slash cut point stables will provide better holding capacity tiagle legged or diamord
shaped points

Fig29 1 % double legged slash cut staple
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I Where added strength is require use two crossed staples

Fig 30 Crossed staples

Paying attention to the details will allow for a trellis system thdt last the life of the orchard. Taking
short cuts could prove to be very costly and time consumifrgot impossible to correct.
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