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Compost Use in Nurseries

Introduction

As the California nursery industry continues to expand and diversify, environmental regulations continue to tighten and restrict the types of fertilizers, fungicides, and pesticides historically available to growers. As many in the agricultural sector are finding out, compost is becoming an increasingly attractive addition to the grower’s toolbox. Benefits of compost that are well documented in agricultural settings include adding organic matter and nutrients to the soil, improving soil tilth and structure, increasing water and nutrient holding capacity, and enhancing beneficial organisms in the soil.

In nurseries, specifically, research trials examining potted plants grown with compost report good results regarding plant height and visual quality when compared to plants grown without compost. In addition, compost has been shown to be effective at combating a variety of root rot diseases found in nurseries, including Pythium and Phytothpthora.1 Because of its water-efficient quality and its ability to reduce fertilizer applications (compost tends to release nutrients slowly over time), compost should be attractive environmentally and economically to nursery growers.

However, special consideration must be given when choosing compost for use in a nursery setting. Most nurseries produce high-margin, high-value crops with specialized growing techniques and settings. As a result, nursery growers require consistent, high-quality compost that fit more tightly defined parameters and characteristics than those used in agricultural or landscaping settings.
Compost Use in California Nurseries

In the spring of 2001, the California Integrated Waste Management Board conducted a survey of more than 100 California wholesale nursery businesses with the California Association of Nurserymen (CAN) and California Cut Flower Commission (CCFC). Approximately half of the nurseries surveyed used compost in some capacity (e.g., as a blend in potted soil mixes or as soil amendments to nursery beds) while the other half reported no use of compost in any of their operations. Reasons for not using compost included:
· Inconsistent product quality among commercially available composts (22 percent of respondents).

· Unfamiliar product (15 percent).

· Cost (13 percent).

· Lack of information on proper application of compost for different growing media (10 percent).

· Lack of information on benefits of compost (8 percent).

· No easy access to compost/distance to compost producer (7 percent).

When asked whether a nursery would incorporate compost into its growing regime if guidelines were developed to address the concerns about product consistency, 85 percent responded that they 

would if compost were priced equal to or less expensive than what they were currently using (e.g., fir bark). Regarding compost characteristics, a majority of respondents required very low salt (66 percent required less than 1 dS/m)2 , no viable weed seeds in compost (75 percent), little or no physical contaminants such as plastic (94 percent), and nominal amounts of by-products such as ammonia (90 percent).

When considering the use of compost in a nursery-growing regime, both nursery growers and compost producers should carefully and fully consider the following general characteristics, in addition to the ones cited above:

PH

In general, plants grown in containers or greenhouses require a different pH than the same plants grown in a landscape soil. Containerized growing mediums are usually comprised of fir bark as the growing substrate, with the addition of other materials such as peat moss or compost for nutrient retention and pumice or perlite for better long-term aeration. For such containerized plants, the pH of the growing medium must usually fall between 5.5 and 6.5 for most nursery and greenhouse plants.

The exceptions to this range are acid-loving plants such as rhododendrons or pansies, which require an even lower pH and grow better in the 5 to 5.5 range. However, most composts have a neutral to alkaline pH (7.0 to 9.0), which could potentially increase the final pH of the potted growing medium. An elevated pH can limit the availability of zinc, copper, iron, and manganese to the plants, and it can impair development. Therefore, when applying compost, take care to limit the total amount of compost applied to each container. If this is not possible, a compost with a low pH formulation designed specifically for this application should be used.

Salinity

Salinity is another major concern when using compost in a nursery setting. Because plants have a restricted volume of soil in container or greenhouse mediums, roots cannot escape toxic levels of salts.  To avoid damage to plants when using compost, total soluble salts in the final blend should not exceed 3.0 dS/m for nursery crops and 2.0 dS/m for greenhouse crops. To achieve this, composts used in blends for containers or greenhouses should initially (before blending) fall in the range of 2.0 to 5.0 dS/m, so that when mixed with bark and other additives (moss, perlite, etc.) the final blend will provide a healthy growing substrate for most nursery plants.

Particle Size

The particle size of a given compost is important in determining how much pore space will be available for air and water retention in the growing substrate. As particle size decreases in a compost, the mix becomes less porous and holds more water, which in turn reduces the amount of oxygen and water available to the roots. Conversely, when particle size in a compost is too coarse, the mix may not hold enough water and can hinder the ability of a plant to anchor its roots. To avoid excess large particles, composts should be screened to a ¾-inch minus size for large containers and ½-inch minus size for small containers. In general, optimal particle size also requires composts that have less than 20 percent of their total volumes as dust particles (i.e., particles that measure 0.50 millimeters or less). This will ensure enough small particles to effectively retain water while still allowing oxygen to be transported to the roots.

Moisture content

The water content of a compost should be approximately 40-60 percent for easy blending with other materials in the potting mix.

Nutrients

Composts generally have many of the macro- and micro-nutrients nursery plants need, although concentrations of nutrients will vary. Stable and mature compost contains a variety of available macronutrients, such as carbon, nitrogen, phosphorus, and potassium. Compost also 

contains micronutrients such as copper, iron, and zinc. However, unstable compost can immobilize nitrogen and make it unavailable for plant use.3 In general, to avoid nitrogen tie-up once the compost is incorporated into the growing medium and to ensure that plants will have nitrogen readily available in the short term, carbon-to-nitrogen ratios in compost should be below 25:1. 


Compost also should not contain excessive levels of these nutrients that would cause a nursery to readjust its normal fertility program. In addition, elements such as boron can be toxic to plants if excessive amounts are contained in commercial composts. Most compost suppliers will provide an analysis of major nutrient content in their compost products.

1 General background information and technical parameter guidelines discussed in this fact sheet are drawn from M. Miller, “Fulfilling Special Needs of Nurseries,” Biocycle Vol. 42, No. 4, April 2001. Industry survey information is drawn from a California Integrated Waste Management Board survey of California wholesale nurseries conducted in March 2001.





2 Soil salinity is commonly measured as the electrical conductivity of the soil water (ECsw). The ECsw  unit of measure is decisiemens per meter (dS/m). One dS/m is approximately equal to 640 parts per million (ppm) of totally dissolved salts.





3 For additional discussion regarding stability and mobility, see CIWMB Publication #443-00-005, “Compost:  Matching Performance Needs With Product Characteristics,” February 2000.





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�.








