Grazing in Permaculture

By Mark Ludwig


No movement in agriculture in the Upper Midwest shows more promise for saving the family farm than intentional rotational grazing.  Not only has it shown great promise in lowering the cost of dairy and other livestock feeding operations, it has proven to be far more friendly to the land and waterways than row crops and confinement systems.  It also has lower capital costs and more flexibility than confinement systems.  Consumers are also much more receptive to farming that allows animals access to the outdoors, as well as the increasingly well documented health benefits of products from pasture based systems. 


I promote rotational grazing in farm scale permaculture systems because I see it as way to generate income quickly while practicing a more sustainable way of farming.  While many perennial crops are hard to market, grassy pastures need only some bovines (or pigs or poultry) to get you into well established markets.   Conventional markets are only the beginning though. There is growing consumer demand for more naturally raised meat products.  There are great direct marketing opportunities for those willing to put time into such ventures.   Meat and milk grown from grass has been shown to contain more CLA (conjugated linoleic acid, a popular nutriceutical thought to help increase muscle mass and promote weight loss) than its conventionally grown counterpart.


You can develop a working grazing operation quickly compared to other aspects of a permaculture system.  While the trees are still struggling to get too tall for the deer and the pond is still stabilizing, your pastures can be established and your cattle gaining weight.   My aim with this document is to help you think of ways to use grazing in an integrated system.  This is not going to be an in depth how to on all aspects of animals, fences, grass etc.   I’m going to try to balance an introduction to grazing with enough tips for seasoned stock folks to keep it valuable for all.


Modern intensive rotational grazing was started by Andre Voisin of France, who was the first person to study the habits of cattle on pasture and their interaction with grass.  From him we learn that the key to good productivity is a short grazing event with a long rest period between events.   The rest period will vary in length through the season: generally shorter in spring, longer in summer, a little shorter in fall.  The selection of species (both grass and animal) and decisions on rates of fertilization and exact length of rotation will vary depending on your goals and the natural resources existing at your farm.

Animal roles in grazing systems

          Here are a few generalizations: Dairy animals (cows, goats or dairy sheep) have the highest nutritional needs of all pastured animals and require the most day-to-day management.  Failure to meet their needs can result in farm losing disasters, while success can yield a good income. Dairy management requires a large base of knowledge and the highest investment in facilities. Pastures with high digestibility, energy, legumes and easy access are important.  Dairy animals are a case where it is frequently profitable to supplement grazing with feeds purchased off farm.   A major advantage of dairy operations is their steady cash flow in the form of milk checks.

Meat ruminants (cattle, sheep and goats) are much more forgiving than dairy from a management perspective, but less forgiving in the commodity marketplace since most stock are sold in large groups in an often volatile market.  This my be overcome by direct marketing to consumers, though this can turn into a lot of work.  Meat animals can be especially valuable as “tools” for clearing or improving over grown land.  The natural preference of goats to eat brush and sheep to eat broadleaves can even be “rented out” to other folks, timber companies, or various government agencies in some cases.  Though these animals can get by with less feed quality than lactating dairy animals, the best quality meat comes from animals killed while gaining weight quickly on good pasture.  Bison also fit in this category, but require very sturdy fences and especially strong handling facilities; check out a real operation before setting your heart on them.

Non-ruminant meat animals (swine and poultry) require other feeds in addition to grass.  The market for these animals is primed to explode.  The wide publicity about the factory farms where these animals are usually raised is helping promote pasture animals for you.  They also may provide valuable labor for the farmer: chickens can follow cattle to scratch up manure pats to eat parasitic fly larva, pigs can root out stumps, turn compost, till soil and salvage downed crops and cosmetically imperfect produce.  Both types of animals require regular attention to be raised successfully on a commercial scale.  25% or better of their diet can come from pasture, and pasture system are much less expensive than confinement systems.  Geese may fit well in some designs as “weeders” in crops or trees as they will closely graze grasses while leaving broadleaves intact.  Strawberry and sweet corn growers have used them as weeders for generations.

I’ll mention horses only to be reasonably comprehensive.  Their market is specialized and I don’t know enough about them to say anything intelligent, except that they are patchy grazers and may need to be mixed with cattle for optimum grazing.

Llamas, emus, ostrich’s, orangutans etc., etc., might pan out or might be a disaster; I recommend staying clear without thorough research.

Macro wildlife, including grassland birds, earthworms, frogs, deer etc. provide help with insect control (birds), manure recycling (worms) and spread parasites and diseases (deer).  They may provide opportunities in the form of fee hunting and possibly government assistance with setting up your pastures if benefits for wildlife can be demonstrated.   Another group to consider is the diggers: gophers, woodchucks, badgers etc. They are usually seen as a nuisance, but they provide a valuable service in turning the soil and aerating it (yes, they are a nuisance in a hay field.)  Micro wildlife (bacteria, protozoa, fungi etc.) are mostly your friends.  A good pasture will have an active micro flora which helps drive nutrient cycles and quickly decomposes manure.  Pathogenic organisms are generally the most durable of this group, and one of the best management strategies is to keep the rest of the microflora highly active so they suppress or eat the pathogens.

Pasture plant selection

Pasture plant selection is one part art, one part science and one part adventure.  You will have to weigh for yourself how much risk (i.e. replanting) you are willing to tolerate when selecting species.  Perennial ryegrass is a good example of a risk possibly worth taking.  It is by far the most digestible, easy to eat and highest energy of the long-lived grasses, but can be killed by the wrong conditions in the winter.  Tall Fescue on the other hand is very vigorous, but lower in energy and not very palatable to most livestock.  All species have tradeoffs, you as a farmer need to decide what you can live with and what’s unacceptable.  You should also keep up with the current research, as there are improved pasture species and varieties being introduced each year.   Below I’ll list the different types of vegetation found in a pasture and give you an idea of their role.

Grasses are the backbone of pasture.  They supply both nutrition and a solid root mass to support grazing animals.  Some grow in a clump, while others creep to from a continuous sod.  Grasses may also be grouped into cool season (C-3)
 and warm season (C-4) types.  Cool season grasses grow best in cooler conditions with plenty of moisture, while warm season grasses grow best in the heat of summer and are generally deep rooted and drought tolerant (corn is a C-4 grass).  

Legumes are broad-leaved plants that can fix nitrogen.  Like grasses, some of them grow from a central crown and some creep and send up clones.  They tend to be higher in protein and rapidly digestible.  Swine and poultry especially benefit from lots of legumes in a pasture.  Many legumes can cause bloat, an often fatal condition in ruminants where the rumen fills with gas and suffocates the animal by compressing the lungs.  For this reason, pasture heavy in lush, wet or frosted legumes should be grazed with care.   Legumes can provide much or all of the nitrogen needs of grasses in a pasture.

Forbes are broadleaves that do not fix nitrogen.  Many are high in minerals and proteins.  Deep taproots are typical and many are palatable.  The most common is the dandelion, which many grazing animals love.  A cultivated one is chicory.  Forbes tend to be drought tolerant and high in phytochemicals which some folks think help limit internal parasites.  Many of the medicinal species fit in this category and will stay in a sward that is grazed properly.  “Weeds” like burdock or monarda should be tolerated most of the time for their medicinal value.  It is worth your time to get to know which are the good weeds and which are the bad. 

Trees and shrubs, though seldom eaten, interact with livestock.  The shade of trees tends to draw animals on hot days, concentrating manure, nutrients, flies and hoof damage in this area; as well as discouraging grazing during the afternoon when the grass is at the peak of its quality.  The stock may also kill trees over time through compaction, rubbing or debarking.  The ability of stock to tolerate heat and sun varies, so shade may be of more or less value in a given situation from a production perspective.  In the winter, trees may provide critical wind breaks for animals.  Of course, these animals may tear up the understory of woodlots if grazed there when the ground is not frozen.  Some trees like nuts, apples, or honey locust may provide feed for animals in the fall just as pasture is declining.   Of course, trees also provide fence posts with locusts, Osage orange and cedars being among the finest.  Trees are also deeply rooted and able to draw nutrients up from deep in the soil, releasing them as leaf litter, which may benefit pasture.  They also vary in their light interception, allowing more or less understory growth.  Some trees like black walnut suppress other plants through chemicals released at the root zone and in leaf litter.   The bottom-line on trees?  Good sometimes, but their use on pasture must be managed.

Permaculture Grazing

The next step….

The grazer with a permaculture mindset will integrate grazing into a larger farmscape.  What follows are a few issues to consider in your grazing system.

Investment in infrastructure

The control of stock is achieved with modern electric fence.  One of your best investments is a properly installed low impedance fence charger.  The biggest mistake people make is not using enough ground rods or tolerating poorly conductive primary distribution wires. Modern fence materials include polywire, which is a thin string braided of plastic and metal threads.  This light material can be supported with simple to move posts and easily wound on reels, allowing farmers to adjust paddock size through the year.  It does not conduct as much electricity as solid wire and should not be used for primary distribution.  Old style “weed burner” or long pulse fencers are not useable with polywire and should be avoided.  It is my opinion that this fencing may also provide control of deer damage on trees.  By stringing hot wires over trees and to their sides a very effective barrier will be formed.   Ideal grazing farms will also have water available in paddocks, usually from a buried water line.  The best long-term investment is a 1.5-inch waterline for any run over 1000 feet.  This will carry plenty of water without having very high pressure from the source. One-inch lines will work, but require higher pressure due to friction in the line.  Contact an irrigation supply firm when you buy your supplies.  They carry much better fittings and clamping systems at better prices than you see at most farm stores.   Other watering solutions include portable water tanks on wagons or in an old pickup.  When calculating water needs, remember that lush pasture plants are high in water.

Pasture fertilization helps a farmer improve the makeup and density of the pasture.  It also helps avoid the “summer slump”, the time in midsummer when grasses tend to slow their growth considerably.  Attention should be paid to all the mineral needs of pasture, not just NPK.  Calcium and sulfur are both important for strong pasture and optimum ruminant nutrition.  Micronutrient deficiencies can limit the ability of legumes to fix nitrogen and cause deficiencies and therefore health problems in stock.

Surface Water

Water plays an integral role in all farm systems.  Grazing can improve or damage any given surface water situation depending on your management.  Stream banks are clearly the most scrutinized situation on the farm by government agencies, ecologists etc.  By controlling grazing, we can actually benefit stream banks with cattle instead of creating the damaging situations seen under continuous grazing or under a tight forest canopy.  Controlled access of about 12-36 hours per month to stream banks helps suppress brush and, which tend to shade out soil holding grass growth.  The hoof prints of grazing animals also form little depressions or imprints that help to establish plants.   Clearly cattle and trout can coexist if the right management is in place.    On farm ponds may also see effects from grazing.  Some farmers have been rudely surprised when their drainage ponds start shrinking over time after managed grazing is practiced.  These ponds simply start to lose their water source as more rain is soaked up by healthy soils covered with dense sod.  On the other hand, if more rain is soaked up, old springs (or new) and wet spots may return as the water table begins to rise.  Grazing in wetland areas is a tricky prospect.  Not only do many wetland species lack palatability, but also the unstable soils can lead to stuck (and dead) animals, not to mention many of these areas are delicate and worth protecting for their intrinsic value.  Many pathogens thrive in wet situations also.  However, seasonally wet areas may allow grazing during certain periods.  If grazing is delayed into summer, many plants will be excessively mature and may require you to hay the area to get more nutritious regrowth to graze.  Ponds for animal watering may be an acceptable stopgap measure, but their possible loss and threat of disease transmission makes them a poor long-term choice.  Developing watering points along a stream is better, but consider what is up and down stream and proceed with caution.  A waterline from a well or gravity feed is really your best long-term answer.  A final consideration on water is irrigation.  If a high dollar grazing enterprise is part of your operation, pasture irrigation could be your ultimate insurance policy.  Of course being progressive, you’ll want it to be efficient and use your water resource as sustainably as possible. 

Multispecies grazing

Multispecies grazing may be the most efficient use of grazing land.  The model behind multi species grazing is the natural world in which many species exploit each available niche and little is truly wasted.  For example, in general one ewe can be grazed for each cow carried on a given pasture.  This is because the ewe will tend to graze closer to the cow’s feces than other cows will and she will eat plants a cow will not.   Pigs may also gain some nutrition from cow feces.  The same fermentation that forms protein and vitamins in a cow’s rumen takes place in her colon, but she can’t absorb this nutrition.  Furthermore, grains are often incompletely digested by cattle, making their feces attractive to pigs and poultry.  Different species have general grazing preferences, which may be valuable or detrimental to a given design.  Cows prefer grass first, broadleaves second and browse (woody plants) third; sheep prefer broadleaves, then grass then browse; goats prefer browse then broadleaves then grass.  Terrestrial poultry generally prefer insects and seeds to vegetative plant foods, and legumes over grasses.  Many will eat all the plant material in an area to the dirt given the opportunity.  Waterfowl vary, geese being dedicated grazers while many domestic ducks like bugs and crustaceans over plants.  Pigs will root on pasture if not ringed in their snout.  Feeding small amounts of humates in their grain mix reduces this tendency.  They are true omnivores so they may exploit foods such as roots that other species miss.  Pigs could remove excess burdock or Jerusalem artichoke as part of a pasture renovation plan.  Bees should also be considered in a grazing system.  White clover especially tends to bloom in pastures, and could provide bee forage.  A final group is the aquatic critters, perhaps in ponds near pastures.  It is natural that some well-fertilized runoff will enter such ponds, and as designers we should try to exploit the higher productivity expected, perhaps through catfish or crayfish.

Grazing design considerations 


The ultimate grassland for the farmer is filled with high yielding grass and legumes, gets regular rains, is laid out in square paddocks and has great digestibility and durability.  Unfortunately, this is a fantasy and you need to live in the real world.  We need to consider not only what would give the best animal performance in the best of circumstances but also how our land will pull through in the worst of times.   The best forage for animal performance is probably ryegrass and white clover, but in a drought it will rapidly go dormant.  Though irrigation helps, it is expensive and possibly detrimental to the land overall if water tables are drawn down or the land salts up.   A good designer will develop some grazing land for the ideal times and put some in more durable forages like tall fescue, orchard grass, alfalfa, chicory, switch grass or big blue stem for the rough times.   Try to avoid the temptation to over graze your pastures in a short drought.  This will only damage the pasture's ability to recover when the rain does come.  Slow your rotation down and cut your paddock size.  A good rule of thumb is to build fence throughout the drought, and stop only when the rain comes.  Stop rotating and feed stored forages if grass quits growing altogether.   Another consideration in a truly disastrous drought is the felling of low value trees to provide forage for animals.  Some trees leaves are toxic (i.e. Prunus sp.), or may cause abortions (pines), so consider carefully what you feed.  A harsh reality is the need to destock the land in a real crisis.  It is best to be one of the first farmers to do so in a protracted drought to avoid the inevitable price crash that will hit later.  Start with your marginal animals or secondary enterprises and try to retain some of your best breeding stock.  If you choose to buy feed to try and outlast a drought, be realistic about the price you can afford to pay and keep in mind that everyone else is in the same situation bidding up the price.  Your best insurance may be to keep a reserve of feed on hand.  Dry hay will last for years if stored under cover, and could be a real lifesaver.  Increasing numbers of haylofts stand empty because few people want to make small square bales, but this may be just the place to put such a reserve.  


Tree crops planted on contours may be helpful in a grazing system.  Honey locust is probably the best candidate for this practice.  It lets ample light through to grow grass underneath, makes a good fence post and yields a high protein and energy pod.  It has separate male and female trees, so that once pod bearing begins in female trees, most of the males can be thinned out for posts or emergency forage.  There are varieties of honey locust being bred for forage production.  Other tree choices include mulberry for pig and poultry feed, nut trees and oaks for mast (nut) production, maples for sugar and timber, and aspen species for fast growing firewood and framing lumber.   A lower layer of bushes, vines and cane fruits should be considered for forage and income production, as well as an understory of fungi and herbs.  All of this is in addition to the value of trees as windbreaks and bird habitat.

Feeds for livestock in the winter

The best grazing managers own little equipment for making stored feed for winter.  Often the small producer can buy hay cheaper than he or she can make it. The quality of purchased hay can be tested in advance, while making it yourself is always a gamble with the weather. Buying hay also imports nutrients to fertilize pastures.  Using custom harvesters and strategic manipulation of stock numbers is another alternative. You can effectively manage pasture and hay without having to own much equipment.  Equipment ownership often correlates negatively with profitability and the needless duplication of equipment ownership across many farms may puts whole communities unnecessarily into debt.  Custom harvesters use the same equipment for many more hours than farmers in a given season and can always justify buying faster and better machines than any individual farm can.  The availability of custom harvesters should be a major consideration in land purchase options.  Furthermore, we as farmers are often to shy about encouraging the development of custom operator firms.  We should speak up at co-op meetings and encourage bankers to fund such endeavors.  Some farmers seem to stay in the business just to drive shiny new tractors, and we should encourage such folks to buy the best and do some of our tractor work.  In my opinion the best option for upper Midwest farmers is to make silage  (baleage, tower, bunker or clamp) for first, third and fourth crops, while dry hay is made for second crop.   Following this general rule puts dry hay production only in the driest part of the year.  A word to the wise on silage, don’t skimp on the details; I have seen far too many wrapped silage bales turn to junk because someone skimped on the plastic wrap.  After using all that fuel and effort I think it is more “sustainable” to over wrap a bale rather than skimp on plastic. 

Benefits of grazing for your farmscape

Rotational grazing is one of the fastest ways to build up soil organic matter and structure.  Integrating grazing into crop production systems breaks parasite and disease cycles for both stock and crops.  This can be critical for organic producers who can use neither pesticides nor deworming agents.  Adult cattle develop resistance to worms, but calves lack it.  For this reason, a temporary pasture rotated into crop ground may be ideal for calves, lambs or pigs.  Planting winter rye or wheat as a cover or interseeded crop gives you a grazing opportunity in the spring and keeps your stock off wet pasture early on.  Brassicas are another crop that extends the grazing season and interseeds well. 

Grazing as a central enterprise on farms is rapidly regaining popularity in these times of lean margins.  There are many good publications and networks of grass farmers in many areas to help you get started and be profitable.  You will find these folks to be among the most open minded and helpful folks in agriculture. Grazing breeds enthusiasm and evangelism in many!  There are even Internet list servers on grazing complete with indexed archives.  The capital costs to get started are a fraction of conventional confinement systems.   It’s pretty easy to try it, and it’s an essential part of most permaculture designs.  Join the folks who really liberate their animals: GRAZE! 

� C-3 refers to photosynthesis using three carbon atoms to make sugars and is optimum at moderate temperatures; C-4 uses 4 carbon atoms and is optimum at higher temperatures.





