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BARK AND SAWDUST - MULCHES IN MAINTENANCE PLANNING 
 
Sophisticated landscape architects are aware that the most sensitive selection, the most 
imaginative arrangement are useless without adequate, careful maintenance follow-through. 
Designing for minimum maintenance is especially critical when dealing with highway 
beautification, commercial landscaping and the home owner who has very little, if any, interest 
in the horticultural treatment of his domain. The latter often wants minimum maintenance, 
achieved by considerable structural and hard surface treatment, or by returning his land area to 
natural plant succession without maintenance. However, a blend of the three treatments is most 
productive and has the greatest potential for rich, beautiful, and livable gardens. 
Once the problems of drainage and soil preparation have been achieved and utility lines and 
grades have been established, a plan for surfacing all the exposed soil must be developed. 
Surfacing treatment may be temporary, progressive, or permanent. Paving and other hard 
surfaces for heavy traffic and lawns for less heavy traffic provide a partial solution to the surface 
control problem. But, providing low maintenance control to non-traffic areas such as shrub and 
flower borders, rose gardens, slopes, rockeries, etc., requires greater imagination. In general, 
there are three approaches to this problem: 1. clean cultivation or chemical weed control; 2. 
ground covers or 'living mulches'; or, 3. heavy mulches--organic or inorganic. Mulches should 
be considered for their aesthetic, maintenance and environment control (reduction of heat, dust, 
noise, or glare) values. Maintenance value must be considered from the standpoint of erosion 
and weed control, plant protection, soil improvement and soil and water conservation. We know 
a great deal about the horticultural use and value of mulches in growing plants, but it is only 
recently that mulches, be they living, rock or shredded bark, have been critically considered for 
their design and maintenance values. Much research is needed in obtaining inexpensive, 
attractive, long lasting, weed and grass inhibiting mulches and in learning how to use them 
effectively in design and maintenance. 
 
According to Jacks et al. (1), "Any material used at the surface of the soil primarily to prevent 
loss of water by evaporation, to keep down weeds, to dampen temperature fluctuations or to 
promote soil productivity generally may be designated as a mulch." These materials may be 
inorganic, such as aluminum foil, asphalt, paper, crushed stone and black polyethylene; or 
organic in nature, such as buck-wheat hulls, cocoa bean hulls, crushed corn cobs, hay, lawn 
clippings, leafmold, leaves, manure, mushroom compost, peanut hulls, peatmoss, pine needles, 
poultry litter, sawdust, shredded bark and wood chips or shavings. 
 
 
 



 
Theoretical Aspects:  
 

Mulch Effects on Microclimate  
 

Preoccupation with the effects of mulches on soil properties often leads one to overlook the 
effects they may have on climate near the ground. A loose, organic mulch acts as an absorber of 
short-wave radiant energy when the mulched area is unshaded, and reduces the rate of exchange 
of heat at the soil surface by insulating it. This insulation greatly reduces the total heat conducted 
to the soil surface during the day and reduces heat release from soil to atmosphere at night. For 
this reason, mulched soils, like the sphagnum bog and open meadow, tend toward extremes in 
microclimate near the ground. While such mulched surfaces can provide cool root media for 
plants in exposed locations in summer when solar radiation is high, they can expose plants to so-
called 'radiation frost' in fall and spring when heat loss from soil to atmosphere may be critical 
for plants that have not developed adequate cold resistance. 
 
The color of the mulch affects the amount of heat absorbed from the sun. Dark mulches will 
absorb more heat than light colored ones, but extremes of microclimate are typical of both. 
Regardless of the amount of heat absorbed by the mulch during the day, this is quickly 
dissipated during the night. Further, the soil being insulated by mulch can contribute little 
temperature-modifying influence to the above-ground atmosphere. Another hazard involved in 
heat absorption by mulches is the stimulus to plant activity that may result, which in early spring 
can make plants more susceptible to cold injury. 
 
Creech and Hawley (2) have measured the influence of some of the above phenomena in their 
recent study of the effects of mulching on growth and winter injury in evergreen azaleas. 
Although mulching with hay greatly benefited the growth of these plants, retention of the mulch 
beyond the date of the first frost or continuously through the winter in Maryland resulted in 
severe frost damage in the form of bud injury and bark splitting. They found air temperatures 
two inches above the four-inch hay mulch to average 5.5°F lower than above adjacent non-
mulched plots during the critical months of October and November. They attributed the winter 
injury to the combined effects of high soil moisture late in the growing season under mulches 
and the abnormally low air temperatures over the mulches during this critical period. This type 
of frost damage has been reported for other plants (1). 
 

Mulch Effects on Soil Conditions 
 
The improved growth, flowering, and appearance of plants grown with suitable mulching 
materials cannot be attributed to improvement of any particular soil condition, but is the result of 
numerous interactions. Mulches improve plant growth through known influences on soil 
physical, chemical, and biological properties. 
 
Physical Properties. Whether organic matter is added to the soil surface or in varying degrees of 
incorporation, there is soil dilution. This immediate or gradual physical dilution of the soil with 
light, porous, organic matter usually improves the aeration of heavy soils and the water-holding 



capacity of light soils. The excessive water-holding capacity of some materials can be to the 
detriment of aeration in heavy soils. 
 
It has been demonstrated repeatedly that organic mulches generally improve root distribution in 
surface soil as a result of improved aeration and more uniform temperature and moisture 
conditions. The latter is due primarily to the insulating effects of the mulch. The degree of 
insulation achieved is dependent on the composition of the organic matter used, its particle size, 
color and state of decomposition. Old mulches that have become partially decomposed, wet, or 
compacted will lose much of their value as an insulator. Roots that develop in such old mulches 
will be exposed to severe temperature changes, if the mulch is not renewed frequently. For these 
reasons, decay resistant types of organic mulches or even inorganic mulches are superior as 
insulators. 
 
Improved water relations under summer mulches is usually the result of increased water 
infiltration and retention with reduced surface evaporation. In wet climates or with irrigation, 
mulches may actually be detrimental to plant growth, since excess moisture creates aeration 
problems associated with denitrification, anaerobic respiration and the development of various 
root rot organisms, For instance, Vaughan et al. (3) found that the red-stele disease of 
strawberries, Phytophthora fragariae Hickman, became more of a problem under mulches as a 
result of unfavorable temperature and moisture relations. 
 
Contrary to popular opinion, it is not the raw organic matter in the mulch but the products of its 
decomposition that bring about improvements in soil structure. The soil microorganisms 
decomposing these organic residues produce pectic-like substances which promote soil 
granulation by binding together soil particles. Grass roots produce similar substances that are 
responsible for the loose, friable structure of soils under sod. In addition to improving soil 
structure, mulches tend to stabilize this structure by protecting the surface from beating rains, 
compaction by foot traffic, and structure-destroying cultivation deemed necessary by the 
amateur. 
 
Control of erosion on slopes is another surfacing function that can be served by mulching. 
 
Chemical Properties. Humus is one of the intermediate products of the process of decomposition 
or mineralization of organic residues. This complex substance, which profoundly modifies soil 
fertility, is an aggregate of brown to dark-colored amorphous substances. According to 
Waksman (4) these substances are largely a ligno-protein complex formed when soil organisms 
bring about decay. As organic matter changes to humus, much of the nitrogen and a considerable 
portion of the soil phosphate, sulfate, and other inorganic substances become a part of the humus 
fraction of the soil. 
 
It is generally recognized that the process of humus formation is complex, but evidence to date 
indicates that a large part of the humus aggregate is derived from lignins. These lignins are an 
abundant constituent of organic matter and are that fraction most resistant to decay organisms. 
For this reason, lignins are receiving attention in research dealing with the benefits to be derived 
from organic amendments to the soil. 



The amount of humus that will ultimately result from organic additions to the soil depends on 
numerous factors. The nature of the organic matter itself is a factor. Not only the total content of 
sugars, starches, hemicelluloses, fats, proteins, amino acids, lignins, and inorganic minerals, but 
their proportion in these plant residues will determine their rate of decomposition and the 
amount of humus present at any one time. 
 
It is also necessary for the organic matter to be brought in contact with the soil for soil 
organisms to function. For this reason, surface mulches are slower to decay than incorporated or 
partially incorporated additions. Once in contact with soil organisms, the rate of decomposition 
and humus formation is dependent on soil conditions. Soil reaction of pH, temperature, moisture 
and aeration are all important in determining the activity of these soil organisms. 
 
In addition to the carbonaceous materials in the mulch, the soil organisms require nitrogen, 
phosphorus and other inorganic nutrients for their life processes. They obtain these nutrient 
elements from either the mulch or soil. If any of these elements are in short supply, competition 
will develop between plant and soil organism to a point where growth and development of both 
will suffer (5). The growth and appearance of plants can be seriously affected, if the proper 
quantity and balance of nutrient elements are not maintained in and under the mulch. Most 
organic mulches now in use are very low in mineral constituents, and therefore must be 
supplemented by fertilization. This is especially true of nitrogen and phosphorus. 
 
Mulches high in lignin content but low in readily decomposable protein and sugars are long 
lasting, but may require the addition of materials high in the latter if humus formation is desired. 
If soil physical conditions and base-exchange are no problem in the planting, it is questionable 
whether mulch decay and humus formation are necessary or even desirable. Decay means loss of 
volume and necessitates frequent renewal of the mulch. 
 
Base-exchange, or the ability of the soil to hold and supply inorganic nutrients to plants, is a 
property of the clay fraction of soils. Sandy soils and soils low in clay do not have this property 
in high degree and may be improved by regular additions of organic matter, which upon 
decomposition, supply organic colloids possessing this exchange capacity. 
 
Organic acids, which are released during the decomposition of organic matter, are responsible 
through their effects on soil reaction for increased solubility of some soil minerals. However, in 
general, it can be said that mulches or incorporations of organic matter have little lasting effects 
on soil pH. It has been observed by Jacks et al. (1) that in all cases where a reduction of pH has 
occurred under mulch, the soil initially was weakly to strongly acid. They conclude that the 
greatest reductions in pH will occur on poorly buffered soils, low in exchange capacity and low 
in clay and/or organic matter content. For all practical purposes, means other than mulching 
should be used in changing soil pH.  
 
A mulch, by lowering surface soil evaporation, has the effect of reducing the soluble-salt content 
of the surface soil during the summer, when the salt content of unmulched soil may reach toxic 
levels for plants. This could be an important consideration in growing salt-sensitive plants in 
certain soils and climates. 
 



Biological Properties. A favorable environment for the growth and development of many types 
of soil organisms is created by mulches as a result of their influence on temperature, moisture, 
and food supply. As pointed out earlier, stimulation of aerobic organisms by mulching will 
improve soil granulation, stability and water infiltration. However, denitrifying organisms tend 
to increase under mulch if it is too heavy. Thus, slower nitrification and even denitrification can 
take place if anaerobic conditions develop. 
 
Mycorrhiza are common on, or within, the roots of plants of the Heath family, which includes 
the rhododendrons. How essential these fungal relationships are to the well being of this group 
of plants has not been clearly established. Plants grown in mulched soils, high in organic matter, 
are known to possess these felt-like sheaths of mycorrhiza in great abundance. It is thought that 
the hair-like fungal hyphae function in a manner similar to root hairs in a variety of ornamental 
plants. These fungi may also make available to the plant certain organic materials not otherwise 
available. 
 
Earthworms are encouraged by mulching. Organic mulches provide earthworms with readily 
available food, protect them from excessive desiccation, and in cold climates from low soil 
temperatures. They are thus active in the soil for longer periods and are always present in greater 
numbers. Jacks et al. (1) point out that by their feeding and casting activities, earthworms 
accelerate the humification of organic mulches and deepen the zone of humus formation. This 
action, like that of microorganisms in humus formation, is effective in increasing soil fertility, 
but does present a problem in maintaining a mulch at the soil surface. 
 
Disease-causing fungi, bacteria, and nematodes may be added with mulch material or the 
mulching may encourage those already present to develop in greater numbers. Numerous cases 
of this sort have been reported in the literature (1). Root weevils, slugs, and rodents overwinter 
in some organic mulches. Special control measures may be necessary for some of these. The 
introduction of weed and grain seeds to the planting with mulching can also increase 
maintenance costs. 
 
Problems in Mulch Selection 
 
The practical application of these basic principles to mulch culture and surface control is a 
problem for the individual designer and gardener. He must consider the availability, variability 
and relative costs of materials. In evaluating the latter, he must consider maintenance, renewal 
and fertilizer requirement. There are questions of fire and frost hazard, contamination (weeds, 
insects, diseases, toxic chemicals and rodents) and general appearance. In answering these and 
other questions on mulch selection, one must consider why the mulch is being used. This will 
vary depending on location, site, and soil, and the preference of the species, designer, and 
gardener. In the following discussion, we will consider selection of material as it relates to 
insulation value, humus formation, root environment, appearance and maintenance, and 
endeavor to compare some of the common materials available. For more complete coverage, the 
reader is referred to the excellent Handbook on Mulches prepared by the Brooklyn Botanic 
Garden (6). 
 



Insulation Value. It has been pointed out that mulches can be used to insulate the soil surface 
against rapid changes in soil temperature and deep penetration of frost. Such protection can be 
an advantage in certain regions during the heat of summer and/or extreme cold of winter. 
However, during early spring this insulation may keep soil temperatures below the optimum for 
good root development, and during the fall may delay plant maturity and in some locations 
subject the plant to 'radiation frost'. These detrimental effects can be overcome by applying the 
mulch late in the spring and removing it well ahead of the first fall frosts. This presents less of a 
problem in shaded landscape plantings than in exposed situations. 
 
Materials that are finely divided, remain relatively dry and are resistant to packing and 
decomposition will provide the most insulation. Mulch materials that meet these requirements 
and are generally available include: Fresh leaves, fresh straw, sawdust, shredded bark, and wood 
chips. 
 
Value in Humus Formation. If increasing the humus content of the soil is the primary concern of 
the gardener, he should select mulching materials that decompose rather rapidly. Such materials 
are usually relatively low in lignins and high in readily decomposable sugars, starches and 
proteins. Such mulches lose volume rapidly and will have to be renewed at frequent intervals. 
Waste hay, straw, lawn clippings and strawy manure are mulch materials whose principal 
contribution would be to humus formation. 
 
Improved Root Environment.  Mulches which have insulation value and contribute ultimately to 
humus renewal, but at a slow rate, provide the ideal root environment for most woody 
ornamentals. Under these conditions, soil, air, water, temperature, and nutrient relations 
approach optimum. Materials that have rates of decomposition that are sufficiently slow and 
uniform to facilitate volume maintenance and nutrient balance, and that are available at 
reasonable cost in considerable quantity are leaves, crushed corncobs, pine needles, sawdust, 
shredded bark, wood chips and wood litter. There are others just as good that are not generally 
available. 
 
Appearance. The mulch should be selected for aesthetic appeal, as well as soil improvement. It 
should be pleasing to the eye, enhancing the garden's appearance and consistent with the 
character of the planting. Some mulch materials that are readily available and rank high as soil 
conservation agents, add very little to the natural beauty of plants or garden and may actually be 
ugly. Considerable personal opinion enters the picture here, but it is generally accepted that 
shredded bark, pine needles, variable-sized wood chips, and some types of leaves are most 
effective in informal plantings. Shredded fir bark is being widely accepted in the Pacific 
Northwest as a more formal type of mulch for shrub and perennial borders. Its color, texture, 
freedom from contaminations and slow rate of decay leave little to be desired. 
'Living mulches' or ground covers are being used effectively with rhododendrons and other 
shrubs in some settings. The campus at Oregon State University has several rhododendron 
plantings with ground covers of vinca minor, Pachysandra terminalis, and Ajuja spp. that are 
very beautiful. Unless enclosed in paved walks or curbs these may be difficult to keep in bounds. 
 
Maintenance. From the standpoint of maintenance, mulches should be selected that are free of 
contaminations in the form of weed seeds, harmful insects and diseases, toxic chemicals or 



rodents. Any one of these can create maintenance problems and may, in some cases, determine 
success or failure of the planting. Mulches, if properly managed, should eliminate the problem 
of weeding and cultivation. The latter is, of course, decidedly detrimental to rhododendrons and 
other shallow rooted ornamental shrubs and is sufficient grounds for recommending mulch 
culture to the amateur. As far as maintenance costs are concerned, materials that are resistant to 
wind and water erosion and to rapid decomposition are preferred. Mulches having these 
qualifications include: Pine needles, crushed corncobs, some leaves, sawdust, shredded bark and 
wood chips. Weeds and grass should never be allowed to get established in mulches or surface 
control is lost in a short time. 
 
Conclusion 
 
After considering the problem of mulch culture in its entirety, one comes to the conclusion that 
final selection of material is a compromise. In large plantings, it is desirable to use a number of 
materials or mixtures of materials for specific purposes and design effects. While realizing the 
dangers of generalizations, it appears that the longer lasting, more decay-resistant wood residues 
offer the greatest promise for most species. The fact that shrub roots will invade this type of 
mulch, if given encouragement, is more reason for selecting mulches that do not lose volume 
rapidly, thereby exposing their meandering roots to severe microclimates near the mulch surface. 
The literature is in general agreement that most deciduous tree leaves, pine needles and the wood 
residues (sawdust, bark, and chips) provide the best and cheapest source of mulch material. 
Some would add buckwheat hulls, peanut hulls and possibly moss to this list. 
 
The management of these mulches as regards time of application, removal, renewal, fertilization 
and watering, like all soil management problems, depends to great extent on local conditions of 
soil, climate, etc., and makes general recommendations difficult. Gardeners are referred to the 
literature cited, their local experiment stations and garden authorities for recommendations 
fitting the local situation. 
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