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With the rise in the number of small orchard farms and the increasing trend toward incorporating holistic management approaches and alternative production methods, there is a greater interest in the use of livestock for ground cover management in these orchards.  However, before you make the decision of grazing livestock in your orchard, there are several considerations that need to be evaluated before buying that herd or flock.

Considerations for employing livestock in your production system include: (1) develop a set of goals for your orchard and identify the role incorporating the livestock and ground cover into this system, (2) acquire knowledge and understanding of livestock husbandry and (3) understand basis grazing management principles.

Orchard goals.  Profitable production from your orchard crop should, no doubt, be your primary goal.  Where the ground cover and livestock integration comes into the picture depends on your personal philosophies of sustainable farming.  The soil-plant-animal-environmental system is a complex and dynamic approach (biological, chemical, physical) that can improve nutrient, water and microbiological cycling within the orchard ecosystem, as well as reduced equipment and labor costs for the orchard.  Interrelationships.

Livestock husbandry:  The livestock you choose will require additional management considerations other than that of simply managing your orchard.  Food, water and shelter should be provided for your "ground cover maintenance crew".

Food.  Your orchard groundcover should provide adequate forage for your livestock.  With the small ruminant species, it is especially important to provide mineral supplementation and establish an antihelminthic program for external and internal parasite control.  The internal parasite problem in the tropics and sub-tropics is a serious concern and due diligence is required for a healthy herd of "mowers".  Feed supplementation of hay or other feed resources may be required during periods of reduced forage growth (drought, winter).  If the non-growing period is extended, de-stocking may be necessary to maintain your orchard ground cover integrity.

Entice them with food.  During the process of training and acclimatization of your orchard grazers, providing small amounts of daily treats will do wonders in getting the animals used to humans and paddock rotation.

Water.  It is important to provide a daily source of clean water for the livestock.  Develop a water system that can be moved or is fixed within each paddock.  Specialty livestock watering bowls and troughs, with automatic shut-off and quick-coupling connections are available through livestock equipment catalogs and distributors.

Shelter.  Generally, the canopy of the orchard should provide adequate shelter for the animals (shade, wind and rain protection).  Portable shelters can be provided for the animals, but it should be set up so that it can be moved with the rotation of the animals.  If a permanent facility is set up, sanitation concerns may develop, as the animals are concentrated in a single location.  When this happens, the buildup of manure and urine may lead to wet conditions, fly breeding, disease and parasite buildup.

Other precautions and considerations include protection from predators.  Goats and especially sheep are vulnerable to dogs.  Even the friendliest neighborhood dog is genetically predisposed with the predator instinct.  An intact and well-maintained perimeter fence line is the key to predator protection.  An additional low (4 to 8 inches off the ground) electric fence line offset will provide an additional psychological deterrent and prevent dogs from digging under the main fence line.  For poultry and waterfowl species, it is critical to provide protection for the brooder phase of the birds.  Cats, mongoose, owls and hawks are major predators of these birds.

Grazing management.  For all successful grazing management systems, the key word is livestock control.  Especially in an integrated orchard/grazing system, you will need to control the livestock and the grazing area to develop a rotational system to allow appropriate rest-graze cycles.  These cycles will vary according to seasonal growing conditions (rainfall, temperature).  Proper pasture rotation will provide fresh feed for the livestock and allow rest for the grazed plants to recover.  The key to the system is not the grazing period, but the period of rest between grazing.  When a plant is grazed, the plant goes under a stressful period.  Without the energy producing machines or leaves, the plant will depend on its root energy reserves for new vegetative development.  What affects the degree of plant stress is the amount of green material left after grazing called residual.  A plant that is grazed to the ground, say 10 percent residual, is under greater stress compared to one that is grazed only 50 percent.  More energy stores will be required for a plant to recover 90 percent of its surface biomass versus one that will require only half the amount.  Your goal is to keep a balance in the groundcover ecosystem to sustain a healthy nutrient and water cycle for the orchard, groundcover and animals.  There are no set rules, only through observations and experiences that you will develop sense of the biological system in action.  The controlled grazing system will increase the grazing pressure on to most of forage species within the paddock or cage system resulting in a higher degree of weed control.  Without a controlled grazing rotational program, the livestock will tend to feed only on the highest palatable forage/weeds within the larger area, which will lead to the proliferation of those weeds that are not grazed.  As a rule of thumb, during the rapid plant growth periods, increase the rotation through the orchard; during slow plant growth periods, decrease the rotation.  Finally, in most herds, a "leader" animal will emerge through the pecking order.  Identifying this leader will make paddock movement a whole lot easier.

Electric fencing.  The electrified fence technology has come a long way since its introduction to the islands in the early to mid-1980's.  The use of electric fence for perimeter and cross fences offer lower cost of installation and maintenance, as well a flexibility of adjusting your paddock sizes.  There are many forms of portable units available, from multi-strand poly fence on a reel to temporary poly fence posts and even portable battery operated energizers.  Additional cost.

Establish a grazeable ground cover.  Grasses and legumes that are adapted for grazing can be purposefully planted and established as the orchard ground cover.  The ground cover species should not be very aggressive, nor should it have a twining characteristic.  Drought tolerant, etc.  Ideally, the ground cover should be allowed to develop a mat layer that will reduce the establishment of annual and perennial broadleaf weed species.  The groundcover will provide erosion control, weed suppression, increase soil moisture retention, and reduce herbicide use.

Some examples of orchard ground covers include:  Tropic Lalo (Paspalum hieronymii), St. Augustine grass (Stentophrum secundatum), Carpet grass (Axonopus compressus), and perennial peanut (Arachis pintoi, A. glabrata).

Table 1.  Matching crop and ground cover environmental requirements.

	Crop

	Elevation,

feet
	Rainfall, inches/year
	Temperature.

(F
	Soil

	
	
	
	
	

	Coffee
	700-2,000
	60-85
	60-78
	Well drained, pH 4.5-7.0

	Macadamia
	500-2,000
	60-120
	55-90
	Well drained, pH 5.5-6.5

	
	
	
	
	

	Ground cover

	
	
	
	

	
	
	
	
	

	Tropic Lalo
	0-4,000
	40-100
	
	4.5-7.0

	St. Augustine
	0-3,000
	40 +
	
	5.0-7.0

	Carpet grass
	0-3,000
	40 +
	
	4.0-7.0

	Perennial peanut
	0-5,000
	40 +
	
	5.5-7.5

	
	
	
	
	


The most common weed in the orchards are:  Herbs:  Spanish needle, Ageratum, Amaranth, Crotalaria, Milkweed; Legumes:  Glycine, Desmodium; Grasses:  Molasses, 

Protecting trees.  Physical and psychological barriers may be setup around individual or group of trees.  Physical barriers would entail some type of protective wrap (plastic or metal) around individual trees that will prevent livestock debarking.  An electric fence barrier would be considered a psychological deterrent.  Use of the portable equipment can be used for protection.  Young trees, especially those of less than two-inch diameter trunks, are vulnerable to bark stripping by small ruminants and should be protected by a "temporary" barrier, physical or psychological.

Benefits.  Experienced orchard grazers have noticed a real benefit to the soil and plant through nutrient cycling.  Improvements in soil and tissue nutrient levels have been confirmed by lab analyses.  Nutrient cycling through livestock has allowed one operation to lower its fertilizer use and add value to its crop by becoming a certified organic producer.  "From our experience, it costs less per acre to be organic, as to conventional farming … no mowing, no herbicide and spraying cost, and lower fertilizer costs".  groundcover maintenance, lower herbicide and machinery costs, probably lower labor costs.

The livestock could possibly provide a secondary crop and source of income in the form of meat and egg products from your farm system.  Restaurant and hotels have shown interest, albeit on a limited basis, in these products (lamb, poultry) for specialty events.  Organizing cooperative marketing agreements of several producers could possibly provide a more consistent product supply to these supportive businesses.
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Table 2.  Pros and cons of various livestock species as orchard grazers.

	Livestock
	Adaptation
	Pros
	Cons
	Notes/Adaptable Crops

	Sheep

	Grazing


	Good for grass-legume weed control.

Will not eat all broadleaf weeds.
	Will prune orchard canopy up to standing reach (4 feet), will debark trees when forage is limited.
	Macadamia nut, Avocado, Citrus

Coffee, possible with experience herd management and a mature orchard.

	Goats
	Browsing
	Good for brush reduction.

Can be staked out in open spaces between trees but do not allow contact with trees.


	Will debark and kill most orchard trees, will prune canopy up to reared up reach (4-5 feet), some goat will climb up trees
	Not recommended, except with intense herd management and mature orchards

	Geese
	Grazing
	Good for grass-legume weed control


	Noise, need containment facility or strip grazing system.
	Weeder geese.

Coffee, Avocado, fruit trees

	Chickens
	Grazing
	Good for grass-legume, Spanish needle weed control.

Can be set up for egg harvest.


	Need to control grazing with in a moveable cage or strip fencing system.
	Fruit trees, coffee

	Ducks
	Grazing
	
	Need to control grazing with in a moveable cage or strip fencing system.
	Waterfowls prefer a water tub or small pond for preening and bathing.

Fruit trees, coffee


� Crop information from CTAHR's Farmers Bookshelf at � HYPERLINK "http://agrss.sherman.hawaii.edu/bookshelf/fruits.htm" ��http://agrss.sherman.hawaii.edu/bookshelf/fruits.htm�


� Ground cover information from CTAHR's Sustainable Agriculture site at � HYPERLINK "http://www2.ctahr.hawaii.edu/sustainag/" ��http://www2.ctahr.hawaii.edu/sustainag/�





� Hair sheep breeds are highly recommended to reduce labor for annual shearing and reduced external parasite concerns.





