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THE IMPORTANCE OF SELECTING A GROWTH MEDIUM WITH ADEQUATE 
AERATION 
 
Container-crop growers are constantly evaluating their choice of growing media. Mixes used by 
commercial growers are almost as numerous as the list of commercial growers. Reasons for this 
wide diversity are many, but include: local availability of the media component-materials, cost 
of components, growers' watering and fertilizing practices, and characteristics and requirements 
of the specific plants being grown. 
 
Excellent plants can be grown in a large variety of media if these media have proper 
characteristics. Desirable characteristics of a growth medium include: a high volume of air space 
(approximately 20% of the total container volume should be air-filled pore spaces), moderate 
water holding capacity with a high percent of the contained water readily available for plant 
uptake, stability against compaction and decomposition that would alter the air-water balance, 
low soluble salts, freedom from pests and toxins, and uniformity between lots. 
 
Little need be said about the importance of being wary of the presence of herbicides, organic 
toxins, high levels of urea, manganese, total soluble salts, pests, and oxalis and clover seeds in 
the components. Many growers are using herbicides for weed control; there have been reports of 
subsequent use of field soil containing chemicals that were toxic to greenhouse crops. Further, 
many growers have experienced the effect of treatment of soils with 212°F steam prior to 
planting with the resultant release or break down of chemicals in toxic forms: if a soil contains 
manure, urea, or manganese, the first two substances can break down to give off toxic quantities 
of ammonium and/or raise the total soluble salts in the medium; the manganese can be 
converted to an available form which is toxic in fairly low quantities. The media component 
should be free of oxalis and clover seeds since they are quite resistant to steam pasteurization 
and chemical fumigation and can become persistent pests in the growing area. 
 
Probably the two most important characteristics of a medium that directly affect plant growth 
and which the grower should carefully evaluate and adjust are the availability of water and 
oxygen to the plant root. In container-growing, we are faced with the dilemma of both too little 
and too much water in the root environment: the small total volume of the container (pot or 
bench) limits the extent of the water reservoir; the shallowness of the container can limit 
drainage, thereby decrease the pore space that would otherwise be filled with oxygen, and 
promote poor aeration. 
 
Maintaining adequate oxygen in the medium is important because it is used in the process which 
powers root metabolic activity. Without oxygen, roots cannot grow and absorb water (and 



minerals). .Nearly all organisms require an oxygen supply for conversion of stored food into 
energy usable for growth. This process, called aerobic respiration, utilizes oxygen and produces 
carbon dioxide as a by-product. Since aerobic respiration is occurring in both plant-beneficial 
microorganisms and the plant roots, oxygen tends to be depleted and carbon dioxide 
accumulated in the growth medium. Either an oxygen depletion or carbon dioxide accumulation 
is potentially harmful to whole-plant growth. Permeability of the root to both water and minerals 
decreases with decreasing oxygen supply. Further, poor aeration decreases root growth. When 
root growth slows or stops, the root continues to age and the absorbing surface decreases and 
may become negligible if growth does not resume; most of the water is absorbed through the 
root hair zone just behind the growing root tips. Older root zones or unhealthy or non-growing 
roots of most plants are nearly impermeable to water. 
 
Oxygen in the medium is found in the pore spaces not occupied by water. Since aeration occurs 
primarily through open pores, any factor such as water content, compaction, or debris which 
reduces the amount of open pores will reduce aeration. A common cause of poor aeration is 
excessive water content, especially in shallow containers that do not drain well. Well-drained 
media permit frequent applications of water and fertilizer with less chance of oxygen deficiency. 
Adequate soil aeration is generally dependent upon: 1) starting with a good medium; structure 
(particle size and texture) and drainage depth should be developed or modified so the soil 
contains soil aeration, while at the same time providing adequate plant-available water; 2) 
irrigation frequency can then be adjusted to provide maximum water supply without causing 
significant periods of poor aeration. 
 
Symptoms of poor aeration include: 1) shoot yellowing (chlorosis) caused by inadequate 
mineral nutrient absorption or by production of substances toxic to plant growth; 2) wilting 
caused by inadequate water absorption (especially noticeable on sunny days following cloudy 
periods); 3) wilting during drought caused by shallow or reduced root growth resulting from 
previous periods of poor aeration; 4) abnormal root anatomy and morphology (abnormal 
multiple branching, growing up out of the soil, etc.); 5) abnormal, twisted shoot growth 
(epinasty resembling 2,4D damage), stunted shoot growth, and eventual tissue browning and 
death caused by lack of water and mineral nutrient absorption and uptake; and, 6) dead or 
injured roots: evidence indicates that poor aeration makes plants more susceptible to disease 
infestation and injury; poor aeration may also provide an environment favorable for 
development of undesirable microorganisms (pathogens). 
 
Water and minerals absorbed from the growth medium by the roots are required for plant food 
synthesis; if the root is unable to absorb adequate water and minerals, growth is reduced. The 
path of water through the plant begins when it is absorbed from the medium by the roots and 
ends when it evaporates into the atmosphere through the leaves or is incorporated into plant 
tissue. Evaporation of water from the leaves is called transpiration. Rate of transpiration 
depends on the intensity and duration of sunlight, the relative humidity of the air, rate of wind 
movement, and on various plant characteristics. The largest portion of the water absorbed by the 
root is lost through transpiration, the essential process required to remove heat and maintain 
viable leaf temperatures. 
 
The balance between water absorption by the root and loss of water from the leaves through 
transpiration determines the amount of water in the plant. Under conditions favoring high 
transpiration rates (i.e. high sunlight, low humidity) or under conditions favoring low absorption 
rates (i.e. dry medium or poor aeration), the probability of wilting is high. Excessive moisture in 



the medium (inadequate aeration and oxygen supply) results in poor root growth and inadequate 
absorption of water and nutrients. With inadequate water uptake, the plant suffers water stress, 
the overall effect of which is reduced growth or even death. The initial effect is a loss of 
turgidity (wilting); wilting causes the growth expansion to slow or stop and can also reduce 
photosynthesis. 
 
The necessity for careful selection of media components and formulation of a growth medium 
that will allow the grower to readily maintain adequate aeration (oxygen supply in the root 
environment) is further emphasized and explained in the following articles by Dr. Spomer and 
George Gessert. A large number of potential problems that might occur during the plant 
production cycle can be avoided through careful selection of a proper growth medium prior to 
planting! 
 
(The preceding article is a compilation of ideas and information gleaned by Jim Green from 
various sources including: "Growing Media," Chapter 13, by John White in BEDDING 
PLANTS; and, articles by L. Art Spomer occurring in the ILLINOIS STATE FLORISTS' 
ASSOCIATION BULLETIN, nos. 359, 361, 362, 363, and 365.) 
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