
Begonia ‘Red’ planted with three plugs in 6” pots.  Six (6) weeks after  
transplanting, those with bacillus pumilus and mycorrhizal fungi on right are larger 
and healthier that the untreated on left. Source: Premier Tech.

Bell Pepper ‘California Wonder’ transplants.  Those with Bacillus pumilus 
and mycorrhizal fungi on right are ready to transplant in the field sooner 
than those untreated on left. Source: Premier Tech.

Picture of roots (larger structures) with mycorrhizal network (smaller 
threads). Mycorrhizal fungi are microscopic, so this picture is enlarged  
40 times with a microscope. Source: Premier Tech.

Various biological additives are now available for 
agriculture and horticulture. The definition of “active 
ingredients” could be subject to several articles. Some 
can be applied above soil line to reduce plant diseases 
or reduce insect pests. Others can be incorporated 
into growing media to enhance plant growth and/or 
reduce plant root diseases. Greenhouse and nursery 
growers often ask if active ingredients are effective, 
if they can replace chemical treatments, if they can 
be used in combination with chemical treatments and 
provide a return on investment. Here is an overview for 
the use of active ingredients for the plant root zone.

THE GROWING ENVIRONMENT
Compared to mineral soil, growing media used in greenhouses and 
nurseries are ”constructed” with organic based materials, such as peat 
moss, bark, coconut coir and/or other materials. Other ingredients, such 
as aggregates, fertilizers, limestone, etc., are added to make blends that 
have specific physical and chemical properties. Unless active ingredients 
are added, growing media generally contains low levels of microbes, 
making them virtually free of the biological component.

If we were to take a sample of mineral soil from an untouched environment, 
we would find a wide array of diverse biology. Some microbes convert 
organic matter into nutrients for plants, some fix nutrients in the soil 
for plant uptake and others interact to protect and stimulate plant root 
systems. In mineral soil, there can be any combination of microbes 
consisting of actinomyces, bacteria and/or fungi. Of these microbes, there 
are saprophytes, which feed on dead material; pathogens, that feed on 
and damage plants; symbionts that assist plants; and competitors, which 
can attack or compete with other microorganisms.

BENEFITS OF ACTIVE INGREDIENTS 
IN GROWING MEDIA

ADVANTAGES OF USING ACTIVE INGREDIENTS
One of the main advantages of using beneficial organisms is that they 
are safe to use. They have little to no toxicity to plants, humans or 
animals. Most have been discovered in mineral soil and are naturally 
occurring, not genetically modified. Because they are part of the normal 
checks and balances of soil biology, there is less potential for pathogen 
resistance. Most active ingredients that suppress pathogens or insects 
are preventative, not curative; therefore, they prevent the onset of plant 
disease before it has a chance to affect crops. For insects, they may 
reduce fungi that insects feed on, hence reducing their populations. Most 
beneficial active ingredients remain in the root zone of the plant for an 
extended period, while some can remain with the plant for life. If you are 
growing organic certified crops, a major advantage is that most active 
ingredients are certified or listed for use with organic crops.

Unlike chemical fungicides that are wide spectrum, biological controls 
generally interact with specific pathogens, therefore their range of 
pathogen control can be narrower that their chemical counterparts. If used 
in combination with chemical controls or other biological additives, be 
sure to check the compatibility of the microorganism with the chemistry 
and other bioadditives used.
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BIOCONTROLS AND BIOSTIMULANTS
Over the years, scientists have isolated and cultured various beneficial 
microbes for use in agriculture and horticulture. These microbes are 
produced in laboratories to be sure that strains remain true and continue 
to provide the desired benefits. Various microbes commercially available 
to growers can be placed into two general categories by the benefits they 
provide: biocontrols and biostimulants. Biocontrols are active ingredients 
that reduce the incidence of plant diseases or insects. They may directly 
attack the pathogen or insect, or indirectly control by creating barriers, 
producing a metabolite, blocking food source or excluding a pathogen. 
Compared to biostimulants, which are microbes that stimulate plant 
growth or assist plants in acquiring nutrients and/or water to improve 
the overall growth of plants. Some Bacillus species and mycorrhizae are 
among popular biostimulants. Bacillus pumilus is a bacterium that induces 
the proliferation of the root hairs for better nutrient uptake. Mycorrhizae 
(endomycorrhizae) are symbiotic associations between a fungus and a 
plant. The fungus grows in and around plant roots to form an extension of 
the root system and draw nutrients and water for the plant, which often 
are inaccessible to the plant roots. Mycorrhizae enable plant to be better 
protected and to resist the stresses caused by transplanting, drought and 
heat, while maintaining an optimal growth rate.

INTEGRATING ACTIVE INGREDIENTS  
IN GROWING MEDIA
The major advantage of having active ingredients in growing media 
before you plant is that these microbes are present in the root zone before 
root diseases have a chance to get establish. Most beneficial microbes 
are packaged in granular form, powder or liquid format. Some of the 
liquid products can be applied in the greenhouse with injectors through 
the irrigation system. Most of the powders can be drenched, however 
there is added labor and time to apply products in this method. If you 
add beneficial microbes yourself, the easiest method is to add products 
to the mixing line. Another choice it to speak with your growing media 
supplier, since most manufacturers can add active ingredients to growing 
media for you. Often the best value and return on investment is to have the 
beneficial microbes added for you. Keep in mind that if the product you are 
adding to growing media is a PMRA registered biopesticide, handling and 
use regulations must be respected.

The use of active ingredients is becoming popular for plant growth 
enhancement and natural suppression of plant root diseases. They are 
readily available, predictable in the results they provide and are cost 
effective, offering growers a safer alternative and an additional tool for 
plant culture.
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