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Introduction


The need to protect crops from hungry wildlife is as old as farming. The knowledge that moving livestock to new pastures improves their diet is as old as ranching. What’s less than a century old is getting these jobs done by putting electricity on fence wires. Around 75 years ago, the tools and techniques for portable electric fencing were developed, and agriculture hasn’t been the same since.
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Modern electric fencing is one of the most versatile and cost-effective tools available to the sustainable farmer who needs to contain domestic animals or protect plantings, poultry, and livestock from wild animals. For a fairly small investment (as farm equipment and supplies go) you can build and use electric fence for many different purposes, such as separating deer from seedling trees, rabbits from garden lettuce, weaned calves from cows, bears from beehives, or foxes from chickens.


Where electric fence has really revolutionized sustainable agriculture is in making rotational grazing (a.k.a. management intensive grazing, or MIG) easy as well as flexible enough to adjust quickly to changing weather and seasons. Portable electric fencing used for rotational grazing will increase the carrying capacity of your pastures, improve the quality of your soils, enhance the overall ecological health of your land, and improve your farm’s bottom line.




Considerations in Choosing Fencing


Which components to buy and the type of electric fence to build are determined by:




	Species and ages of animals to be controlled


	Range of soil moisture conditions


	Amount of land to be fenced, as measured in length of fence times number of wires


	Whether the fence will be permanent or temporary


	Your budget
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Electric net fencing is the portable fence of choice for sheep, goats, and poultry on smaller acreages.












Why Electric?


Whether permanent or temporary, electric fencing has advantages and disadvantages compared to nonelectric, traditional fencing (see below). The most obvious difference between the two is that traditional nonelectric fencing — whether made of wood or wire — provides a physical barrier, while electric fencing presents a psychological one. Electric fences are physically weak; the fear of electric shock is all that stops the animals.


For most farmers the advantages of an electric fence far outweigh the disadvantages. This book will cover the basics of planning, installing, and maintaining an electric fence system appropriate to what you are containing or protecting.




Pros and Cons of Electric Fences




+ Positives


Practicality. Electric fencing is cheaper than nonelectric and is more versatile and more effective in many situations.


Portability. Lightweight posts and plasticized wires make it quick and simple to put up and take down a temporary fence almost anywhere.





– Negatives


Need for frequent inspection. When — not if — it gets shorted out by lightning, a broken wire, or some other mishap, the electric fence’s effectiveness is gone and you may have animals where you don’t want them.


Invisibility. You can’t tell just by looking whether your fence is connected correctly to the energizer or if there is enough voltage on the wires. You can overcome this drawback by the regular use of a fence tester.
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Use a fence tester to measure the voltage and amperage in your fence.













Chapter One





How an Electric Fence Works


When an animal touches a charged fence, the electricity passes through its body to the ground and back to the energizer’s grounding system. This completes the electrical circuit and gives the animal a memorable shock. The shock is what makes the fence work: animals conclude that the pain isn’t worth the reward of pushing through the fence. This is how they are trained.


The intermittent static electrical charges on an electric fence are generated by a fence energizer (also called a fencer, power unit, controller, or charger), a box of electronic components that convert standard low-voltage current from an electrical outlet or storage battery to the high-voltage pulses along the fence wire.





Elements of Electric Fencing


The most important principle of electric fencing is that electricity doesn’t shock unless it is moving. For electricity to move there must be a complete circuit; that is, the charge generated by the energizer must be able to find its way back to the energizer.


Clearly, then, the energizer is only part of the circuit; contrary to popular belief, it alone does not control the effectiveness of an electric fence. The type and condition of the wires and whether there is enough moisture in the ground to conduct electricity both play critical roles in how effective a fence will be.
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The animal is the switch that completes the current in an electric fence system.









Two additional factors help to make a fence effective:




	Properly insulating the charged wires from the ground so the current flows only through the animal


	Having a good ground system, so that when the current is flowing it doesn’t get diluted on its way back to the energizer
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Electric-tionary


To understand any discussion of electric fencing, it’s helpful to know some basic electrical concepts. The simplest way to grasp these is to compare the current along a wire to water in a hose.


Volts are the equivalent of water pressure. The more pressure (volts), the farther the charge can jump. Voltage must be higher if the charge has to jump farther to penetrate thick fur or hair.


Amps are the equivalent of water volume. The longer your fence or the more faults present, the more amps you’ll need to fill the line.


Watts are volts x amps, and are used to describe how much electricity is being drawn from the power source. Watts also underlie the next, very important concept.


Joules are watts multiplied by time. One watt for one second = one joule. The “size” of a fence energizer is commonly ranked by the number of joules it generates. Joules are related to the amount of fence the energizer is capable of charging effectively, but the relationship is not straightforward, as we will discuss in chapter 2.







Insulation


Because you want the circuit to be completed only when an animal touches the fence, the rest of the time the wire must be insulated from the ground. This separation is accomplished by using nonconductive materials (stuff that won’t conduct an electrical charge) to isolate the wire from contact with any conductive materials touching the soil.


Posts are what hold the wire off the ground. If they are made of conductive materials (such as metal T-posts), you must attach insulators between the post and the wire.


If the posts are made of nonconductive material, such as fiberglass or plastic, you can attach the wire directly to the post. You can even use metal clips to hold the wire on a fiberglass post. The clip will then be charged along with the wire, but the charge cannot get to the ground through the fiberglass, and that’s all that matters.
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This plastic insulator, used here to make an improvised corner in the fence, keeps the wire off the ground and away from the metal T-post.








The Grounding System




To complete the electric circuit, you must bring the electricity flow home to the energizer. You do this by creating an antenna in the soil to attract and gather the electricity flow once it reaches the ground and deliver it back to the energizer. The grounding system must be big enough, in relation to the energizer and soil moisture conditions, to be effective.


To create a ground system, you will pound a bunch of metal rods deep into the soil (see illustration here), wire their tops together with insulated wire and clamps, and attach the end of the wire to the negative (ground/earth) terminal of the energizer. If there aren’t enough feet of correctly spaced rods for the size of the charge sent out by the energizer, and for the amount of moisture in the soil, the electric current can’t find its way home easily and may flow weakly, impairing your fence.
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The ground rod gathers the electricity flow once it reaches the soil and delivers it back to the energizer.










Conductors and Nonconductors




















	

Nonconductive Materials1




	

Conductive Materials2




	

Semi-conductive Materials3









	

Plastic




	

Metal




	

Wood









	

Porcelain (or any glass)




	

Moist ground




	

Hair, wool, hooves









	

Fiberglass




	

Water (except for distilled water)




	

Vegetation









	 

	

Bodies




	 














Sometimes ground rods aren’t enough to bring the charge back to the energizer, such as when soils are frozen or very dry. In that case you must add a “dead” or grounded wire next to the “live” or charged wires on the fence, close enough that an animal will be likely to touch both a live and a dead wire at the same time. The grounded wire is so-called because it is connected to the ground via a ground rod at the end of each stretch of fence. Instead of going through the animal to the nonconductive soil surface, the charge will go through the animal to the grounded wire and so to the attached ground rod. This will take the charge deep enough underground to find moist or unfrozen earth, allowing the charge to return to the energizer’s ground rods.




Types and Uses of Electric Fence


Each type of electric fence is distinct and has its own place on a farm.




Permanent Electric Fence


Use. Best when you need to keep animals permanently away from plants, such as gardens and small fruit trees, or to create “cells” in large pastures that can then be further subdivided by temporary fencing for rotational grazing.


Setup. Utilizes deep-set metal or wooden posts and durable wires or woven wire.




Temporary Portable Electric Fence


Use. Ideal as an effective barrier for a day, a week, or a few seasons. Works well for rotational grazing and the temporary protection of such things as gardens, young trees, and beehives.


Setup. Uses short, lightweight posts that can be quickly pushed or pounded into the ground, and light plastic netting or light plastic wire with interwoven metal filaments that is quick to reel and unreel.
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Temporary portable electric fences use short lightweight posts and light plastic wire or nettting.










Combination Fence


Use. Combines a physical with a psychological barrier. This is the fence of choice for property lines and anywhere you want to be extra sure no animals will get through. Not only is a perimeter fence of this type effective, but it also makes it simple to hook up a temporary fence anywhere on the property. Many graziers use combination fences to create permanent “grazing cells” on a larger acreage, which then can be easily subdivided with temporary fences for rotational grazing.


Setup. Extra-long “offset” plastic insulators are used to run one or more electric wires in front of a traditional wood, woven wire, or barbwire fence.
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