
20 
  

 Greenhouse Grower   February 2021

ABOUT THE AUTHORS: 
Nathan Nordstedt (nordstedt.1@.osu.edu) is 
currently obtaining his Ph.D. in floriculture 
crop improvement from The Ohio State 
University. He is the winner of the 2017 Rich-
ard T. Meister Scholarship. Michelle Jones 
(jones.1968@osu.edu) is a Professor and the 
D.C. Kiplinger Floriculture Chair in the De-
partment of Horticulture and Crop Science at 
The Ohio State University. This research was 
funded by the American Floral Endowment. 

There is increasing interest among 
greenhouse growers in the use of 
biostimulants to reduce chemical 

inputs without sacrificing crop quality. 
By understanding how different bio-
stimulant active ingredients can im-
prove plant health and quality, growers 
can best decide how biostimulants may 
benefit their operations. 

How Can Biostimulants Help?
The most common active ingredi-

ents in biostimulants are beneficial 
microorganisms (fungi and bacteria). 
These microorganisms can increase the 
bioavailability of essential macro and 
micronutrients that would otherwise be 
leached from the container. Increasing 
the bioavailability of nutrients in the 
media increases overall 
plant health by improv-
ing nutrient uptake and 
increasing tissue nutri-
ent content.

These unseen bene-
fits often lead to more 
visual effects such 
as larger plants with 
greener leaves and 
more developed root 
systems, as well as fin-
ished plants with more 
and/or larger flowers. 
Production timing may 
be reduced due to fast-
er growth and earlier 

flowering. Biostimulants 
can also increase shoot 
growth, root growth, 
and flower size and 
numbers by stimulat-
ing the production of 
growth promoting hor-
mones, such as auxins, 
cytokinins, and gibber-
ellins by the plant. Some 
bacteria also produce 
auxins, which can en-
hance root growth in 
associated plants.

Arbuscular mycorrhizal fungi 
(mycorrhizae) form mutualistic asso-
ciations with the roots of 90% of land 
plants growing in the soil, but 
these associations are lacking in 
greenhouse-produced crops. The fun-
gal hyphae network produced by these 
mycorrhizae effectively expands the 
surface area of the plant’s root system 
and allows them to more efficiently 
take up both water and nutrients. The 
plants can then use the provided nu-
trients more effectively. When mycor-
rhizae are incorporated into peat-based 
growing mixes, the benefits to bedding 

plants include greener leaves, larger 
shoots, and more flowers.

Reducing Inputs,  
Increasing Crop Quality

When evaluating the effects of bio-
stimulant applications, it is important 
to understand the growing conditions 
that will optimize efficacy. For many 
biostimulants, this information is not 
well known.

In general, growth promotion from 
biostimulant applications will be less 
obvious if plants are already growing 
under optimal water and fertility lev-

els. Growers can take 
advantage of the bio-
stimulant’s ability to 
improve plant perfor-
mance under subopti-
mal conditions by sup-
plementing fertilizer 
inputs with a biostimu-
lant application.

Growers that pro-
duce young plants will 
benefit from biostimu-
lant application during 
propagation and trans-
plant by increasing 
the germination and 
vigor of seedlings and 
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Biostimulant Benefits Throughout Plant Growth

The chart below highlights the benefits of biostimulant application 
throughout different stages in the greenhouse marketing chain. 

Stage of Production Biostimulant Benefit 

Propagation and Transplant
• Increased seed germination and vigor  
• Reduced transplant shock  
• Enhanced disease tolerance

Finished Plant Production
• Sturdier plants  
• Increased flowering and plant size  
• Reduced fertilizer requirements

Shipping and Retail
• Cold and heat tolerance 
• Water and nutrient stress tolerance  
• More resilient plants for consumers

No mycorrhizae

75 ppm N         150 ppm N         75 ppm N

+ mycorrhizae

Treatment of pansies with a mycorrhizae-based 
biostimulant (Mycoapply Endo; Mycorrhizal 
Applications) promotes plant growth. Mycorrhizae-
treated pansies fertilized with 75 ppm N (15-5-15 
CaMg, JR Peters) were of similar size and quality to 
those fertilized with 150 ppm N with no mycorrhizae, 
and much larger than untreated pansies also fertilized 
with 75 ppm N.  Photos: Michelle Jones
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cuttings. This increased vigor reduces 
transplant shock and can induce dis-
ease tolerance in young plants. Overall, 
growers can expect to see a reduction in 
young plant loss when properly imple-
menting biostimulants.

Growers producing finished plants 
can use biostimulants to grow plants 
with lower fertilizer inputs without sac-
rificing important traits such as flower 
number or plant size. Plants treated with 
biostimulants may also be healthier 
and sturdier when grown with limited 
resources, resulting in higher quality 
plants for retail and consumers.

By making these changes in cultural 
practices, growers can reduce the amount 
of synthetic chemical fertilizers that are 
needed to produce high-quality crops. 

Microbial Research  
Shows Promise

Research using beneficial bacteria 
from a collection at The Ohio State 
University identified two strains of 
Pseudomonas bacteria that increase the 

health and quality of 
plants grown under 
low-nutrient condi-
tions. Petunia, im-
patiens, and pansy 
plants were grown 
throughout the ex-
periment with only 
25 ppm N from 15-5-
15 CaMg fertilizer to 
induce low-nutrient 
stress. Plants were 
treated weekly with 
a media drench of 
diluted bacteria cul-
tures, similar to the 
application of commercially available 
biostimulant products, and an untreated 
control was used for comparison.

Microbial inoculants are a common 
active ingredient in many biostim-
ulant products. Bacteria like these 
Pseudomonas strains colonize plant 
roots, forming a beneficial relationship 
with the plant that improves nutrient 
use efficiency and enhances plant 

growth. If plants are fertilized with op-
timal or super-optimal nutrient levels, 
growth promotion from these beneficial 
bacteria may not be seen. Our research 
shows that application of beneficial bac-
teria can provide growers with a solu-
tion to decrease fertilizer inputs without 
sacrificing crop quality, making existing 
greenhouse practices more economically 
and environmentally sustainable.  GG

Application of Pseudomonas strains from a collection at The 
Ohio State University improves the quality and nutrient content 
of pansy and impatiens grown under low-fertility conditions 
(25 ppm N from 15-5-15 CaMg, JR Peters). Plants were treated 
weekly with diluted bacteria cultures and an untreated control 
was used for comparison.
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