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Compost Use in Orchards

Introduction

As anecdotal and empirical evidence continues to mount on the benefits of using compost in a variety of crops, growers are finding that these materials can be indispensable tools in orchard management. Examples of successful experiences with compost include the following:

· Recent compost trials in avocado and citrus groves in Southern California (see references, CIWMB publication # 443-99-010).

· Applications of compost in walnut and almond orchards. These are part of the Biologically Integrated Orchard Systems (BIOS) program  of the Community Alliance with Family Farmers (CAFF), http://cafftest.oceangroup.
com/caff/index.html.

· Research in mulch applications in San Jose-area apricot, cherry, and walnut orchards.

Benefits of Compost

Broadly speaking, compost has been shown to add organic matter and nutrients to the soil, improve soil tilth and structure, increase water and nutrient holding capacity of the soil, and enhance beneficial organisms in the soil. Compost also complements other soil building practices that make use of cover crops, mineral amendments, and fertilizers.

In trials conducted over a three-year period in the San Jose area, growers that used yard trimmings in a variety of orchards including apricots, cherries, and walnuts reported a 24 and 30 percent increase in soil nitrogen and carbon levels, respectively. Demonstration projects in California have shown that composts can help suppress root rot in avocados, control weeds, increase yields in citrus orchards, and increase native worm biomass and activity in cherry orchards.

In addition, there are economic benefits of using composts. Recent explosive growth in the organics food industry clearly demonstrates a consumer preference, along with a willingness to pay, for foods produced using natural growing techniques. To the extent that compost and mulch can contribute to such techniques, an increased demand for higher value goods can translate into higher profit margins for the grower even when higher costs of production are factored in.

Selecting Compost for Orchard Use

· When deciding whether to use compost, consider important factors such as nitrogen availability and orchard requirements. Nutrient content of compost, material feedstock availability, heavy metal, weed and pathogen presence in the feedstock material, odor, and crop harvesting techniques should be considered.

Nutrient Availability

Compost will generally have all of the macronutrients and micronutrients needed by orchard trees, but their concentrations may be low and slowly released. Most compost suppliers will provide an analysis of the major nutrient components of their various compost blends.

Typical mineralization rates (i.e., the amount of nutrient that is readily available to plants) are 10 to 15 percent for nitrogen and 30 percent for phosphorous in compost during the first year. Other nutrients in compost such as calcium, magnesium, and potassium are present in forms that are readily available to the tree. As mulch decomposes over a longer period of time, typically these nutrients become available within the orchard.

Generally, the amount of nitrogen in compost that is available to orchard trees will be influenced by 

how much of that nitrogen is in mineral (e.g., nitrate) or organic form (e.g., nitrogen contained in proteins), its mineralization rate, the concentration of carbon and nitrogen together in the compost (C:N ratio), and what form the carbon is in (i.e., cellulose, lignin, etc.). Orchard trees can use readily available mineral forms almost immediately, whereas organic forms only become available to trees over time after being broken down (mineralized) by soil organisms such as microbes or worms.

In general, nitrogen-rich organic materials such as fresh manure have a high proportion of their nitrogen in mineral form, which is therefore available immediately after application. In an orchard setting where long-term nitrogen release is more important than quick, intense releases, compost would thus be preferable to fresh manure. Alternatively, when manure is composted, much of its mineral nitrogen is converted to organic nitrogen, which is released more slowly.

Compost or manure that is applied on the surface may lose much of its mineralized nitrogen through volatilization (breakup by sunlight). However, composts with high C:N ratios or low mineralized nitrogen content have a low risk of losing nitrogen through volatilization and thus can be easily applied at the surface level. Another factor to consider is that for nitrogen to be made available to the orchard trees, it must be transported to the root zone. This can be accomplished by leaching with rain or irrigation.
Salinity

Feedstock that contains large amounts of salt, such as animal manure, can result in compost that can be problematic for orchards in which the soil already has a high salt content. However, if the soil in a particular orchard does not have a history of high salt content, salt from compost or mulch should not generally present a problem for Northern California orchards. As orchards are located further south, salinity may be an issue depending on location. An analysis by the producer should reveal the presence of salts to determine whether a certain type of compost is suitable for an orchard.
Weeds 

For growers considering the use of uncomposted yard trimmings as a mulch, this technique may introduce viable weed seeds. If weed management is a major concern, growers might want to consider applying compost in which the finished product has been aerobically decomposed by microbes with resulting high temperatures (130 to 150 degrees). When such temperatures have been achieved for a sustained amount of time, weed seeds and pathogens are killed.

Applying Compost

In general, early to late spring is optimal for applying compost in orchards. Ideally, compost should be applied at the time of mowing cover crops and just prior to spring tillage or just before irrigating an untilled orchard. April or May application may be better with drip-irrigated orchards, but this may be difficult if the soil is too wet to handle loaded spreading equipment. 

Compost applied during the summer may have less time to impact the trees during the current growing season. For orchards, only applications of mulch are advisable in the fall. This is because the possibility of nutrients in the compost leaching out of tree root zones during winter storms is fairly high.

For crops that are harvested off of the orchard floor (e.g., almonds, walnuts), surface-applied compost must have particle size small enough not to interfere with mechanical harvesting techniques and machinery. Incorporation in these cases may be preferable.

Annual application rates for compost typically average 1 to 5 tons per acre depending on orchard type, nutrients desired, and the condition of the soil prior to application. The grower should also factor in the costs of applying compost in deciding how much to use and whether the benefits derived are worth the extra costs of heavy 

applications. For information on suppliers, see www.ciwmb.ca.gov/organics and http://www.ccqc.org.
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The energy challenge facing California is real. Every Californian needs to take immediate action �to reduce energy consumption. For a list of simple ways you can reduce demand �and cut your energy costs, see our Web site at �HYPERLINK "http://www.ciwmb.ca.gov/"��www.ciwmb.ca.gov�.








