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Wood chips for soil revival
Norm Helie
Wood chip mulches are becoming increasingly popular around homes and gardens, an enthusiasm rightly deserved. The benefits of mulch are enhancement of organic matter levels in soil, weed suppression, soil water conservation, moderation of soil temperature fluctuations (daily and seasonal), increased water and air infiltration, protection from compaction by vehicles and pedestrians. The list goes on and on. Moreover, except for weed suppression, all these benefits are increased when wood chip mulch decomposes and contributes to the soil organic matter reservoir.

However, misuse of wood chips can lead to extensive root and trunk rot and unnecessary nutrient stress. Rot is easily avoided by keeping mulch a good distance away from trunk valleys and flares of both trees and shrubs and by using the proper depth of mulch. Do not apply more than 8 inches of wood chips on deeply rooted healthy trees (Watson and Kupkowski, 1991). Shallow and fibrous rooted plants like rhododendron and laurel should not receive more than 2 inches of mulch at a given time (Gouin, 1983). 

The organic matter in soil plays a vital role in soil fertility by providing nutrition and a capacity to hold this nourishment. Organic matter affects soil structure and aggregation and is also the source of energy for the living organisms in the soil. In an urban setting, organic material is consumed faster than it can be replaced, which is exacerbated by the removal of dropped leaves and twigs. 

Wood chips are an abundant resource and a great organic amendment, containing lots of the carbon that micro-organisms want. Even before wood chips decompose and become organic matter they have innate capacity for water retention, water infiltration, and air movement. Lignin is "a key component of wood," as Rodale explains; it has "a high absorptive power and acts as a sort of sponge. This means that it will hold moisture better, even when there has been no rain for a long period." (1960). When incorporated into the soil, lignin, as a porous material, gives plants a better chance to develop by providing space for the roots to spread into. A better root system makes a better plant. As wood chips degrade they slowly replenish and stabilize nutrients and their benefits as organic matter and lignin increase 10-fold. 

Some concerns about wood chip usage in soil have been its effect on pH and its potential to cause pestilence. However, Tremblay and Beauchamp (1997) researched potatoes, one of the most sensitive crops to pH and disease, and found that wood chips did not induce development of common scab or rhizoctonia nor was the pH affected. 

Instead, beneficial fungal organisms such as mycorrhizae (Himelick and Watson, 1990) and saprophitic fungi (Greenly and Rakow, 1995) increased. Mycorrhizae are directly involved with plants and nutrient recycling while saprophitic fungi play an indirect role as a pioneering decomposer. Both fungi break down bio-mass and translocate nutrients closer to the root systems of trees. Fungi are vital in nutrient recycling and plant health. Mushrooms and fungi, often found sited in and on wood chips, are the reproductive organs of the primary decomposers and are not cause for alarm.

However, as the population of micro-organisms and their activities increase, the result is a greater demand for nitrogen (Rodale, 1960; Barber, 1984), phosphorous (Tremblay and Beauchamp, 1997; Himelick and Watson, 1990), and sulfur (Tate, 1987). The carbon to nitrogen (C/N) ratio has to be narrow to avoid interference with plant nutrition. The C/N ratio is exceedingly high for wood chips (average 500:1) as opposed to the low C/N ratio (10:1) of stable natural organic matter. This ultimately causes nutrient stress for the surrounding plant community. Nutrient stress should be avoided especially around trees which are in decline, as the disruption of nutrient availability can hasten an old tree's demise.

However, wood also contains an enormous amount of lignin, which is not readily consumed by micro-organisms. Most of the carbon in wood is in the lignin or other difficult to decompose material, such as pectin. The initial nitrogen depletion associated with wood chips occurs with the increased microbial decomposition of soluble (sugar) and rather insoluble (cellulose and hemicellulose) carbohydrate. On healthy soils and trees, it is safe to use fresh wood chips without additional fertilizer because the nutrient stress is temporary (Lanlande, et. al., 1998). The crux of the matter is that much of the carbon in wood chips is in lignin, which therefore nullifies the high carbon to nitrogen ratio concerns. 

Even a composted wood chip has a high carbon to nitrogen ratio but much of the carbon in a composted chip is not easily consumed by microbes. Once composted, the rate of decomposition is more important in determining wood chip usage than the carbon to nitrogen ratio. Therefore, the rate of decomposition of wood chips is used as a criteria to determine whether additional fertilization is necessary rather than the C/N ratio. 

There are five factors that should concern the user of wood chips, in order of priority: 1) composted vs. non-composted; 2) softwood vs. hardwood; 3) fineness; 4) method of application; and, 5) type of soil. Using composted wood chips, especially when amended with manure and nitrogen-containing materials, is the best way to avoid temporary nutrient stresses. Using softwood chips, like pine, is a good second choice, especially when brown or composted needles are included. Don't use green needles; the heat generated from green needles is extreme and will adversely affect soil temperature. Softwood chips need no additional fertilization as softwood contains more lignin on a dry weight basis than hardwood (Allison and Klein, 1961; Allison and Murphy, 1962). The size of the chip also affects the rate of decomposition. Sawdust and wood shavings will decompose quickly and will need supplemental fertilization. Medium or larger chipped wood may need no fertilization. Wood chips incorporated by rototilling into the soil will decompose faster than surface applied wood chips. Wood chips in coarse light sandy soil with lots of aeration will decompose faster than in heavy clay or poorly drained 
soil.

Before you amend soil, test for correct drainage, pH, and nutrient deficiencies. Every site and soil is different and it is not possible to overemphasize the need for soil analysis. 

Amending soils with wood chips to improve soil organic matter is a colossal idea, one of the greatest    (Continued.) 

\Wood Chips (Continued from previous page.) 
contributions to sustainable urban forestry in the past fifty years. Avoid the misuse of chemical fertilizer which jeopardizes the quality of our ground water. Play it safe and use composted wood chips whenever possible. 

Science works! 
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