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Horticulture crops are often sub-
jected to a variety of postharvest 
abiotic stresses during shipping 

and at retail. Stressors can range from 
extreme temperatures, lack of irriga-
tion, or inadequate nutrient availability. 
These conditions often increase the 
production of stress ethylene by plants, 
accelerating flower and leaf senes-
cence (death) or abscission (shedding). 
Exposure to postharvest abiotic stresses 
reduces plant health, quality, and overall 
marketability of the plants. In addition, 
severe stress can permanently affect the 
health of plants, limiting consumer suc-
cess in the landscape. 

Biostimulants Strengthen 
Plants for a Longer Shelf Life  

When implemented early in pro-
duction, biostimulant applications can 
prime plants to better withstand post-
harvest stress. Biostimulant products 
can include a variety of active ingre-
dients, such as humic acids, botanical 
extracts, and beneficial microorganisms 
(fungi and bacteria). If plants have 
periods of infrequent or inadequate ir-
rigation, biostimulant applications can 
improve plant tolerance to this water 
stress. Under water-deficit conditions, 
microbial-biostimulant (beneficial 

Pseudomonas bacteria) applications 
can delay visual wilting symptoms 
compared to non-treated plants. More 
importantly, this enhanced tolerance 
can result in improved recovery after 
irrigation is resumed. 

In an experiment with petunia, zin-
nia, and pansy, flowering plants were 
subjected to severe water stress by 
ceasing irrigation for five days. When 
the water-stressed plants were irrigated, 
only 50% of non-treated petunias recov-
ered, while 100% of the bacteria-treated 
plants recovered. Plant survival was 
also higher in pansy and zinnia plants 
treated with bacteria. After recovery 
from the water stress, bacteria-treated 
plants were of higher quality than the 
recovered untreated plants. The bac-
teria-treated plants were larger, with 
greener leaves and more flowers.    

Biostimulants can also increase the 
bioavailability of nutrients in the grow-
ing media, allowing for increased nutri-
ent uptake by the plant. This will extend 
the shelf life of plants at retail that may 
not be receiving regular fertilizer appli-
cations. Biostimulants can also prime 
plants to withstand abiotic stress by 
regulating the production of hormones 
involved in stress responses. This can 
lead to increased production of benefi-
cial, growth-promoting hormones such 

as auxins, gibberellins, and cytokinins, 
and the reduction of the stress hormone 
ethylene. The result is more marketable 
plants after recovery from post-harvest 
stress, thereby reducing shrink at retail. 

In addition to affecting plant quality, 
post-harvest water stress can perma-
nently affect the photosynthetic health 
of plants. A reduction in photosynthetic 
health can influence the potential for 
continued plant growth and flowering, 
reducing the resiliency of plants for 
consumers. Biostimulants can stimulate 
photosynthesis in plants recovering 
from water stress, providing healthier 
plants for consumers and increasing 
their overall success in the landscape.

Start Biostimulants Early
Biostimulants are most effective when 

applied early, allowing plants to become 
healthier during production and more 
able to overcome stress. Growers are 
unlikely to see a benefit if biostimulants 
are incorporated right before the plants 
experience stress. This is especially true 
for microbial inoculants. Both bacteria 
and fungi must have time to colonize 
the plant, resulting in a plant-microbe 
interaction that promotes growth and 
enhances stress tolerance. 

Biostimulants are best thought of as 
an insurance policy, preparing plants 
to overcome stress at a later time. 
Biostimulants can be implemented in a 
variety of ways, many of which can be 
easily incorporated into existing cultural 

Prime Your Plants for Success with Biostimulants
When applied early, biostimulants can increase post-harvest quality of greenhouse crops. 
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After three days with no irrigation, untreated petunias started to show more 
symptoms of wilting than bacterial treated plants. Photos: Nathan Nordstedt and Michelle Jones 
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practices. Many companies offer grow-
ing media with pre-incorporated micro-
bial inoculants. Most common would 
be media that include mycorrhizae, 
which are beneficial fungi that form 
a mutualistic relationship with plants 
during production. 

Most commercial greenhouse crops 
can form associations with either endo-
mycorrhizae or ectomycorrhizae. These 

mycorrhizae col-
onize the roots 
and form exten-
sive networks of 
fungal hyphae 
that increase 
the uptake of 
both nutrients 
and water to 
the root system. 

Granular biostimulants can be added 
when you mix your own media, or they 
can be incorporated at transplant. Liquid 
biostimulant products can easily be ap-
plied when watering in at transplant and 
throughout production. 

Microbial inoculants are unique in 
that they have the potential to colonize 
the roots, forming a lasting, beneficial 
relationship with the plant. These inoc-
ulants are well-suited for containerized 
growing systems in controlled envi-
ronments. As with any biostimulant 
product, it’s important for microbial 
inoculants to be applied early and reg-
ularly throughout production. Research 
also demonstrates the positive effects 
that microbial inoculants can have on 
the quality of ornamentals that are sub-
jected to postharvest water stress. 

Trial Before Moving Forward
There are a wide variety of biostim-

ulant products available to greenhouse 
growers. It is important that you are se-
lecting products that have independent 
trials conducted to validate the product’s 
efficacy. And as with any new product, 
you should conduct in-house trials 
before large-scale implementation of 
these products, so money and resourc-
es are not wasted on products that do 
not work in your production system or 
with your crops. Products that contain 
multiple species of beneficial fungi or 
bacteria may be more successful on a 
wide variety of crops or as environmen-
tal conditions change in the greenhouse 
throughout the year. When implement-
ed correctly, biostimulants can help 
growers reduce losses, while producing 
higher quality and healthier plants that 
increase consumer success.                  GG

Application of beneficial bacteria increases the 
quality of Impatiens walleriana after recovery 
from water stress. 


