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Fencing, just mentioning the word brings about a wild consortium of emotiond thoughts for
most livestock producers. There are no “right” fence styles or types for dl operations or
dtudions, it is a mater of preference. Economic condgderations must be considered when
building, replacing or mending fence.

Before you set the first corner podt, take time to cover a few non-fence building issues. Contact
your locd zoning office and find out setback requirements. You may be subject to new
regulations, even if you are replacing an older existing fence. Also, there may be locd
requirements on the type or syle of fencing. The task of fencing is usudly “pleasant” enough
thefirst time; you don’t want to have to do it twice.

There are adso lega issues that focus on fencing. State of Minnesota Statute #344 covers
fencing. State statues can be found in the law library at the locd courthouse. Check this out
before you tear out that old boundary fence. It is a good idea to talk over your fencing plans
with the neighbor whose property will be next to the fence.

Many livestock producers shy away from dectric fences in favor of the five-strand, barbed wire
or woven wire fence with metd T-posts.  Today, high tensle dectric fences are generdly ae
more economica fences because they tend to be less expensve and are easer to ingdl and
maintain.

The cogt of materias for one mile of high tensile fence is Ste specific. Factorsto consider are
corner posts, terrain and the type of animalsto keep in or fence out. High tensile wire costs
about 1.5 cents per foot and is the cheapest part of an eectric fence. Posts (either wood,
fiberglass or meta) and insulators increase fencing cost the most.

The materids cost for one mile of 3-wire high tensle fence is goproximady $700 with wooden
line posts spaced every 50 feet (excluding corners). A Zwire predator fence would cost about
$1200 or an additional 36500 in wire and insulators. The cogt of the energizer is not included in
these estimates.

The cogt for one mile of five-strand barbed-wire fence with meta T-Posts (every 16.5 fedt) is

about $1300.00 per mile for fence and Fposts only. The cost per mile for a woven wire fence
with two strands of barbed wire on top is about $1800 for the fence and T-posts. These estimates

PASTURE MANAGEMENT COURSE LESSON 3



do not include corner podts or braces. Because livestock operators are familiar with the barbed
wire fence, this chapter will focus on dectric fencing.

There are many good publications and materids on dectric fencing systems.  Rather than
renventing the whed we included information dready in publication. David W. Prat, Farm
Advisor with the Universty of Cdifornia Cooperative Extendgon Service, wrote the following
meaterias.

Electric Fence Design
Training Livestock to Electric Fences
Quick Guideto Troubleshooting Problems with Electric Fences
Working With High Tensile Fence Wire
Fences That Work: Temporary Electric Fence Materials Evaluation

The following additiona resources can be found in the Appendix

Appendix A
Permanent Fencing Costs for Cattle and Sheep, M.V. Rudstrom, West Centra Research
and Outreach Center

Appendix B
A Stonger Brace

Appendix C
20 Common Migakes to Avoid When Building a Good Electric Fence, Wayne Burleson,
Range Management Consultant, Absarokee, Montana.

Appendix D
Fencing Vendors

A lig of fencing supply companies can be found in Appendix D. It is suggested that you contact

severd of the companies and request materids. Most suppliers have “how to” information
covering layout & design and cost estimates.

This lesson prepared by:

Robert F. Padula, William A. Head, Sheep Scientist

Extension Educator — Livestock Systems West Central Research and Outreach Center
629 N 11'" Street, Courthouse State Hwy 329, Box 471

Montevideo, MN 56265-1685 Morris, MN 56267

(320) 269-6521 (320) 589-1711

rpadula@extens on.umn.edu headwa@mrs.umn.edu
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ELECTRIC FENCE DESIGN

The effectiveness of any dectric fence, whether it's a one wire fence subdividing a pasture or a 9
wire fence protecting stock from predators, depends on the ability of the fence to ddiver an
unpleasant shock to animas that touch it. The ability of a fence to ddiver that shock depends on
three things:

1. Theenergizer
2. Grounding
3. Thefencedesign

The ided fence is inexpensve to build and effectively control animas. There is no sngle desgn
that meets these criteria for every gpplication. The effectiveness of any design depends on the
type of animd that must be controlled, the materids used in congdruction and Ste characteridtics
(e.g. soil moidture, terrain, etc.)

HOW MANY JOULES DO YOU NEED?
The number of joules needed depends on the length

of the fence, the number of dectrified wires and MINIMUM MILESOF
severity of conditions. As a generd rule you'll need RECOMMENDED|ELECTRIFIED
an enagizer with a rating of 1 joule for every 6 JOULE RATING WIRE
miles of wire you want to eectrify. For example, if 1 6

you ingdl 12 miles of dectrified wire (4 miles of 2 12

fence with 3 hot wires) your energizer should have 3 18
aratng of at least 2 joules (12 miles @ 6 miles per 2 oy

joule= 2 joules).

Under severe conditions (wire passng through
heavy vegetation) higher joule ratings may be
required.

PULSES

Energizers differ in the sze and duration of the pulses of dectrons they send into the fence line.
A good energizer has an intense pulse lasting for 0.0003 seconds. These short pulses diminate
the risk of fire (the pulse is 0 short that no heet builds up in the wire). Poorer qudity energizers
have pulse lengths of 0.003 to 0.3 seconds. This longer "on" time may dlow sparks to arc and
heat to build up. This can cause fires. This will dso shorten the life of polywire. (These long
pulses will cause polywire to melt where it comesin contact with grass.)

HIGH IMPEDANCE VS. LOW IMPEDANCE

Impedance means leakage. Generdly speeking, high voltage energizers with long pulses are high
impedance energizers. The current leaks readily. Low impedance energizersresst leskage.

POWER SOURCE
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If mainline power is available and dependable, 110 or 220 volt AC (plug it in the wal socket)
energizers are usudly mogt practical for permanent fences. Will they raise your dectricity hill?
Wi, depending on the sze of the unit, they typicaly draw 2 to 25 waits a day. The operationd
cost of an energizer drawing 17 watts a day would be about $1.50/month (assuming an dectrica
rate of $0.12/kilowatt hour).

AC chargers have severd advantages over DC (battery powered) energizers.

They require no battery maintenance
They usually have higher jouleratings
They aregenerally placed in or closeto buildings (reducing therisk of vandalism)

Where manline power is unavalable or unrdiable, battery powered energizers are a practica
dternative. Dry cell batteries can power some portable DC energizers. Beware - manufacturer
estimates of battery life are usually optimistic.

For longer or permanent fences or for short temporary fences passng through tall wet grass (high
leskage), larger energizers powered by 12-volt rechargesble wet cell batteries should be used.
Deep cycle bateries are the batteries of choice They can be completely discharged and
recharged repeatedly. Conventional car batteries can be used but they are not designed to be
totaly discharged. They will only recharge up to about 60 to 75% of their origind capacity.

SIXTIPSFOR BUYING AN ENERGIZER

1. Check the joule rating. Don't pay attertion to manufacturer clams as to energizer capacity
in terms of volts, amps, or watts. Manufacturer clams of miles of fence a charger will power
are meaningless. Remember: you double the shock by doubling the joules.

2. Buy an energizer with the capacity to do the job. Remember the Joule Rule 1-joule/6
miles of dectrified wire.

3. Check the cost per joule. One way to compare the vaue of energizers is to cadculate the cost
per joule. Generally speaking, the lower the cost per joule the better the vaue.

4. Buy alow impedance energizer with pulses of 0.0003 seconds or less.

5. Look for solid state circuitry with modular service boards. It makes repair much faster
and smpler.

6. Check the guarantee. They vay in length and items covered. Some cover lightening
damage.

ENERGIZER DON'TS

Don't buy on price alone. The energizer with the cheapest price generdly turns out to be the
most expensive.

Don't skimp on the joule rating. Buying more joule cgpacity than currently needed will
give you the flexibility to cherge fences built in the future without having to buy an
additiond unit.

Don't forget to ground the system. Even the largest energizer in the world is usdess
without effective grounding.

GROUNDING ELECTRIC FENCES

Poor grounding is the leading cause of dectric fence problems. Eighty percent of dectric fence
problems can be traced to fault grounding systems.
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EFFECTIVE GROUNDING COMPLETES THE CIRCUIT

For an animd to receive a shock it must complete a circuit. The circuit can be ether from the
enagizer through a "live" wire through the animd, through the soil, and through ground rods
back to the energizer (figure 1A), or from the energizer, through a live wire, through the animd,
through a ground wire back to the energizer (figure 1B).

Moig soil is a good conductor of dectricity. Therefore, eectric fences on irrigated pastures
rarely require ground wires. However, when soil moisture is depleted (for example, summer on
dryland range) animas will not be shocked by dectric fences unless ground wires are included
on the fence.

DESIGNING AN EFFECTIVE GROUNDING SYSTEM

The grounding system for an dectric fence is a little like a radio antenna. With a radio, the bigger
the antenna, the better the reception. Likewise, your eectric fence energizer requires a large
grounding system to collect enough dectrons from the soil to complete a powerful circuit.

A minimum of three ground rods should be used for esch energizer. One hdf-inch diameter
gdvanized sted rods or 3/4" galvanized pipe nake the best ground rods. They should be at least
6 feet long and driven 51/2 feet into the soil. They should be spaced at least ten feet apart. More
ground rods may be needed in dry areas. If your fence includes ground wires, it is advisable to
inddl additiond ground rods connected to the ground wire at 1500 foot intervas dong the fence
line (3000 foot intervals are adequate where soil is moist year round). Energizers should be
connected to ground rods with 12-1/2 gauge wire attached with ground rod clamps (below). The
connecting wire should be insulated so that it does not come in direct contact with the soil (i.e.
12-1/2 gauge direct buria cable isided). Use one continuous wire to connect al ground rods.

1
ZHARGEE, G wire * r‘.lpl' U
g i I C md;:dm 12 142 e wenlated wi Illhl ‘m'-‘:‘;d;
Kl e b gronmd e
.||I|I / "‘__,_f' Attached writh gronmd rod clamps Il ||| gmrery 15000
Located fvmoist soil s feet long spaced 10 feet apart
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TRAINING LIVESTOCK TO ELECTRIC FENCES

Whether building permanent fences with high tensile sted wire or temporary dectric
fences with polywire, an eectric fence is not finished until animals have been trained to
respect it.

The training area should be a smdl paddock. Keeping the area samdl will reduce the time it takes
animas to learn about the fence. It will dso minimize the time needed to gather and return the
animas that get out during training and reduce the time required to build and mend the training
fence.

When you turn stock into the training area, keep an eye on the animas but leave them done to
discover the fence on their own. Stock are curious and will investigate the fence. As they do,
they'll get ther first lesson. When first shocked, animals don't know how to react. Some back up.
Others bolt ahead and may go through the fence. When stock get out, gather them up and put
them back in. If the training fence was built usng polytape or polywire, you may need to fix the
fence.

When an animd invedtigates the fence a second time, it usually does so prepared to back up.
Rady do animds chdlenge a fence a third time. If an anima continues to chalenge the fence,
cull theanimdl.

Depending on the number of animds and the size of the paddock, training usudly takes no more
than one day. Some people put hay or grain across the fence to give stock some incentive to
cross the fence. This can increase the speed of training but is usudly unnecessary. Do not herd
animas into the fence. Stock need an escape route. If crowded into the fence, animas may have
no choice but to go through the fence.

Sheep ae the mogt difficult cdass of livestock to tran. Wool is an effective insulator, and
therefore sheep are best trained just after shearing. Some producers have trained sheep by
ataching cut out duminum cans containing a little molasses to the fence. When sheegp come up
to lick the can, they get shocked and learn quickly to respect the fence. Make sure the cans do
not touch ground wires!

LEARN FROM OTHERS MISTAKES

Contralling cattle or shegp with dectric fences without firg traning the stock results in hours
gathering stock and mending fences. If you take the time and effort to train stock, the fences are
effective. If electric fences are to consistently hold livestock, training is essential!
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QUICK GUIDE TO TROUBLESHOOTING PROBLEMS
WITH ELECTRIC FENCES

PROBLEM

PROBABLE CAUSES

Energizer not on or no voltmeter reading
across energizer output terminals when
disconnected from fence.

Mainline power outage

Blown fuse on input circuit

Energizer switched off

Dry cell batteries dead, wet cell batteries
discharged

Terminals corroded

Faulty energizer

Energizer on but low voltmeter reading
across energizer output terminals when
disconnected from fence.

Energizer switched to low setting
Weak batteries
Terminals corroded

Energizer connected & operating but no
voltmeter reading on fence.

Ground-return wire disconnected or
broken

Feedwire terminals corroded,
disconnected or broken

Broken live or ground-return wire on
fence

Low voltmeter readings at severa placeson
fence.

Energizer on low setting

Energizer inadequate for length of fence
Weak batteries

Terminals corroded

Ground system inadequate

Soil dried out

No voltmeter reading or low reading at one
location on fence.

Broken wire

Dead short across wires

Broken or disconnected jumper wire
Disconnected or deteriorated ground rod

Voltmeter reading on one wire higher than
another or no reading from one live wire to
ground-return wire or soil.

Broken or disconnected fence wire
Broken or disconnected jumper wire
Broken or disconnected ground wire
Broken or faulty insulator

Ground rod deteriorated

Radio, TV or telephone interference.
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Ground system inadequate
Antennatoo close to fence

Fence parallel with antenna wires or
telephone wires

LESSON 3




WORKING WITH HIGH TENSILE FENCE WIRE

High tensle fences are dronger and usualy less expensve to build than traditiond barbed and
woven wire fences. Once you know a few smple wire-handling techniques youll find they are
aso easer to build.

SPINNING JENNY

Make sure you have a draight jacket handy on the day
you try to digpense a roll of high tensle wire without a
ginning jenny. Spinning jenny is a devise used to
digpense wire gmoothly without kinking or tangling.
Don' try to work with high tensile wire without one.

START AT THE BEGINNING

There is alead end and a tall end to each ool of high tensile wire. Both ends may be visble on
the spool. When wire is pulled off the spool, start with the lead end. The lead end on new ralls is
identified with a tag. If you cut the wire, be sure to identify the lead end of the wire left on the

spoal.
CUTTING WIRE

Youll wear yoursdf out trying to cut high tensle wire with ordinary wire cutters (youll dso ruin
your wire cutters). High tensile wire can be cut easly using high tensle wire cutters.

TYING OFF

High tensile wire can be "tied off" to brace posts using knots, nicopress deeves or wire vises.

HALF HITCH KNOT

High tendle wire may be Hiff, but youll find it reaively easy to
make a smple hdf hitch knot to fasten the wire to brace posts
(figures 2 & 3). The bresk drength haf hitch is over 60% of the
break strength of the wire (about 1100 pounds). To tie a hdf hitch:

Half Hitch Knot

1. Pull about 3 feet of wire around the post.

2. Bring the end of the wire underneath and back over the line wire.
3. Bring the end down between the post and the wire that you just wrapped around the post.
4. Bring the tail under the wrgp and over the line wire.

5. Make two tight wraps with the tall around the line wire,
6. Break or cut off thetail. Cutting leaves arough surface,

Bresking wire will leave a smooth surface To bresk off
excesswire:

1. Put a90° bend in the wire about 6" beyond the knot.
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2. Grasp the wire just beyond the bend and crank it pardld to the fence line (back toward the
post or splice). The wire will snap right off.

The faster you work, the easier the wire is to bresk. High tensle wire gets hot when worked
dowly. When hot, the wire becomes more difficult to work and bresk off.

NICOPRESS SLEEVES

Nicopress deeves can be crimped around high tensle wires
with a nicopress tool (figure 4). The resulting connection has a
bresk drength equd to tha of the wire. To tie off wire with
nicopress deeves:

1. Thread two nicopress deeves on to the wire and dide them
back about 2 feet.

2. Feed the wire around the post. Thread the nicopress deeves
onthetall.

3. Slide the deeves back to within afew inches of the post.

4. Crimp each deeve with a nicopresstool.

5. Bregk or cut off the tail.

WIRE VISE

The wire vise has the same break drength as the fence wire. Wire
Toinddl awirevise Viso

1. Drill a 3/8" hole completely through the center of the
brace post.

2. Feed each wire a few inches through the correct hole and
into thewirevise.

3. Slide wire vise up the wire and into the hole in the pos. l@

When the wire is tendoned, the wire vise will become
embedded in the post.
4. Bresk or cut off the surplus wire.

INSULATORS & IN-LINE STRAINERS _ o e
Both insulators and in-line strainers can be ingtaled %ﬁﬂ e wel L)
T

with two nicopress deeves or by making a least 6 ) —_ -
tight wraps with the tail around the line wire. Wrapping v\.\_) .

SPLICING

Wire can be spliced using afigure "8" knat, nicopress deeves or a"wirelink".
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FIGURE " 8" KNOT

The figure "8" is the most efficent knot for splicing high
tendle wire (figure 7). It will maintain up to 76% of the
grength of thewire. To tieafigure"8'": .
1. Overlap thewiresto be spliced by about 4 fest. Figure 8
2. In each piece make a smal loop aound the other  Knot
wire. Leave yoursdf an 18" tall on each wire The
tails should be pointing in opposite directions. :_W
3. Tendon up the figure "8" <0 that the tals ae
touching.
4. Holding the figure "8" secure in the claws of a hammer, wrgp the tal back onto the line wire
with at least two wraps.
5. Breek off the excesswire.

NICOPRESS SLEEVES

Splices can dso be made using nicopress deeves (figure 8). These splices have a bresk strength
of 100% of the wire strength. To splice with nicopress deeves.

Thread 3 deeves on thefirst wire.

Thread the second wire through the other side of the deeves.
Crimp the deeves with a nicopress toal.

Cut or break off the tall.

PO

WIRE LINKS

Splices can dso be made with "wire links" Wire

link splices maintain 100% of the strength of the === | |/]=

wire. To splice with wire links:

1. Insert both wires asyou can in the ends of awirelink.
2. Tensonthewire.
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FENCES THAT WORK: TEMPORARY ELECTRIC FENCE
MATERIALS EVALUATION

Temporary dectric fences give livestock producers a powerful tool for pasture management.
They conast of one or more flexible wires atached to insulated posts and charged with an
energizer. The fences can be put up and taken down quickly.

CUTTING THROUGH THE PROPAGANDA

Some of the sdes literature fencing companies provide is very informetive and can help you
desgn more effective eectric fences. The most hepful publications are cited a the end of this
report.

Other sdes literature can be confusing. Predictably every manufacturer clams their product to be
superior to al others.

WIRE TYPE

There ae two basic types of temporay eectric fence products.
polywire and polytape. Polywire is a generic term referring to any of
severd  brands of dectroplagic twine. Polytepe refers to
electroplastic ribbon. Most polywires and polytapes are made up of
danless ded filaments inteewoven with some polyethylene, or
polypropylene fibers. The number of sed or duminum drands varies
from 3 to 9 depending on the product.

Maxishock cable is dso marketed as a temporary portable fence wire.
It conssts of strands of gavanized sted woven into aflexible cable.

Voltage dropped sharply in ged/polyethylene wires when over 1/2
mile from the eneagizer. Votage in a fence with the
duminum/fiberglass materid did not drop dgnificatly  when
measued one mile from the energizr under fidd conditions
Aluminum is a better eectrica conductor than stedl. In addition, duminum does not rust.

Maxishock cable was stronger and more conductive than the other products. It is dso heavier,
bulkier, and more cumbersome to dispense and rewind.

POLYTAPE

Polytape is more visble than polywire. However, it is dso bulkier (a full red of polywire builds
more fence than the same red full of polytape). Polytape is dightly more difficult to rewind, and
it wears out more rapidly than polywire. Polywire is dso less expensve (polywire average =
$0.02V/foot; polytape average price = $0.051/foot). Use polytape where vishility is important
(horses). Use polywire for dl other gpplications, especidly multiple wire fences.
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NUMBER OF CONDUCTIVE STRANDS

Predictably the sx wire polywires were more conductive than the three drand materias. The
nine srand polywires were more conductive than the 6 drand products. The nine drand
polywires are sronger than the other products. However, the nine strand materids are bulkier
and dightly more difficult to rewind. A full red of nine-strand wire holds about 300 feet less
wire than the same red loaded with 6-strand materid. The nine-strand polywire was also more

expensive.

Under most gpplications six conductive sted filaments is plenty to do the job. While the nine-
strand materid is stronger, you don't need strength for an effective psychologica barrier.

COLOR

If an anima doesn't see the wire they can't respect it. Vighility is criticd, egpecidly with poorly
traned stock or where wildlife may chdlenge fences. Polywire comes in severad colors and color
combinations. white, black and white, orange, orange and black, ydlow, and ydlow and black.
Orange and yellow wires look best on the farm supply store shelf but in the fidd white has them
beat hands down. Againg a lush green or dried yelow background, white is more vishle. Time
and time again untrained animas noticed white polywire from father away than they noticed
other colors. Buy white polywire unless you have to ded with snow for part of the year. In show
country use black and white or colored polywire.

REELS

A red is essentid. Rolling polywire back on the spool, on a stick or around
your arm (the way you would roll an extenson cord) smply won't work.
Youll wind up kicking the dog, ydling a the kids and having nightmares
about the money you've wasted and the mess you made.

Reds with sted cranks cost about $10 more than redls with plastic aanks.
Spend the money. A red should be able to take a little abuse, after dl this is for use on a fam,
not a china shop.

POSTS

Metd "t* pods are the srongest, but most labor intensive to ingal and remove--a
diginct disadvantage for temporary portable dectric fences. The ™t" pods dso
required insulators.

Fiberglass rods are easly tapped in with a hammer. Rod ends splintered when
tapped. Fence suppliers sall a cap to place over the end of the rods to protect them
when you tgp them in. An expended shotgun shell works equally well and doesn't

cog anything.

Polywire is attached to the rods usng a wire clip or plagtic insulators that dide on
the rods. There are severd types of wire clips. Some dlips are difficult to adjust.
The pladtic insdaors are mogt difficult to adjust in the fidd. Clips made for use
with polytape (with an extra wide area to hold the wire) were easy to adjust and
have a useful locking fegture.
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There are many kinds of tread-in posts. Lightweight fiberglass posts with one stationary and two
adjustable clips did not go into the soil as easly as the two other tread-in post styles. Lightweight
and heavyweight polyethylene tread-in posts with wire loops molded into the post and a sed
pike at the bottom are aso available. By stepping on a smal platform at the base of the podts the
gike tip went in easly and adequately secured the post. Under dry conditions they are difficult
and sometimes impossible to ingdl. The premolded loops provide plenty of flexibility for a
variety of wire spacings.

For wetter ground it is difficult to beat the convenience of the tread-in posts with premolded
loops (either lightweight or heavy duty). However they are more expensve than the fiberglass
rods. Fiberglass rods make just as effective a fence but take a little longer to ingtdl. They are
more versatile since they can be used under dl conditions. Carry ashotgun shell or fiberglass rod
cap with you to place over the top of rods when you tap themin.
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