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Product

What are biostimulants?

Do they work?



Biostimulant:

“bio” = life.

“stimulus” = a thing that evokes a specific 

functional reaction in an organ or tissue,

or a thing that arouses activity or energy in 

something, or an interesting and exciting quality.



Many names associated with 

biostimulants:

Source:  New Ag International, Nov/Dec 2015.
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European Biostimulants Industry Council:

“ Agricultural biostimulants include diverse 

formulations of compounds, substances and other 

products that are applied to plants or soils to regulate 

and enhance the crop’s physiological processes, thus 

making them more efficient.

Biostimulants act on plant physiology through different 

pathways than nutrients to improve crop vigor, yields, 

quality and post harvest shelf life/conservation. ”





… considers both the Plant and Soil (Rootzone)



P. du Jardin / Scientia Horticulturae 196 (2015) 3–14 



Association of American 

Plant Food Control Officials:

Their definition of biostimulant

includes the term ‘beneficial substance’.

“ …any substance or compound other than primary 

(i.e., N, P, and K), secondary (i.e,. Ca, Mg, S), and 

microplant nutrients (i.e., Fe), that can be demonstrated 

by scientific research to be beneficial to one or more 

plant species when applied exogenously.

…a substance or material, with the exception of 

nutrients or pesticides, which has the capacity to 

beneficially modify plant growth. ”





“Pillars of Biostimulants”

• Plant Hormones (cytokinins, auxins, others)

• Humic and fulvic acids

• Seaweed extracts 

• Amino acids

• Microorganisms (~biologicals)

• Others (i.e., salicylic acid, vitamins, inorganic cmpds,

proteins and N containing cmpds, chitosans, 

soil surfactants/wetting agents, elicitors, etc.)



• Plant Hormones (cytokinins, auxins, others)

- Phytohormones (“phyto” = plant)

- Chemical messengers

- Abscisic acid

water regulation; helps with drought stress

- Auxins

phototropism (shoots bend toward light)

gravitropism (roots grow downward)

cell elongation

IAA (indole acetic acid) common auxin in many products

- Gibberellic acid

cell elongation

- Cytokinins

cell division

delay leaf senescence

- Others…





Source:  Dr. T. Koski, Colorado State University



Source:  Dr. T. Koski, Colorado State University



Source:  Dr. T. Koski, Colorado State University



• Humic and fulvic acids

- Increased nutrient and water holding capacity of soil rootzone

- Increased cation exchange capacity in soil

- Prevention/reduction in leaching soil nutrients

- Chelators of organic molecules and minerals

~readily available for plant root absorption

~increase enzyme and metabolic activity

- Benefit to soil microorganisms.

- Others…



• Seaweed Extracts

- Phytohormones

- Amino acids

- Vitamins

- Minerals

- Other compounds…

… reported that plant hormones 

extracted from seaweed can 

stimulate production of 

antioxidants; protects plant cells 

from damage.



Source:  Dr. T. Koski, Colorado State University



• Amino Acids

- Building blocks for proteins and enzymes

- Amino acid “L” form assimilated by plants

- Increase root mass

- Activate natual defense mechanisms

- Enhance photosynthesis

- Other benefits…

… L-proline shown to 

improve water-stress

tolerance in plants. 



• Microorganisms / Microbial Inoculants

- Bacillus sp. bacteria, mycorrhizae, etc.

- …many other organisms

- Help with plant defense

- Help with plant nutrient availability (from soil rootzone)

- Increase roots’ ability to absorb water and nutrients

- Other benefits…

bacteria



Source:  Dr. T. Koski, Colorado State University



Pseudomonas chlororaphis isolates are being used in agriculture as 

biopesticides because they provide plant protection against an array 

of microbial pathogens, insects and nematodes.  These isolates 

directly control microbial pathogens, insects, and nematodes through 

the production of an array of metabolites. This review describes the 

structures, synthesis and function of the metabolites from P. 

chlororaphis isolates with biopesticide potential in the rhizosphere. 

Understanding the mechanisms involved in the efficacy of these 

metabolites will promote the use of these chemicals as well as the 

microbes that synthesize these products, in formulations for 

agricultural practices aiming towards sustainability of soils as well as 

the quality and quantity of the crop.



• Others (i.e., soil surfactants/wetting agents, etc.)

Right-side of fairway

treated with Revolution;

left-side untreated.
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Product

What are biostimulants?

… what do they do?





What’s driving the emergence of biostimulants?



P. du Jardin / Scientia Horticulturae 196 (2015) 3–14 







Dr. Richard Schmidt, Emeritus Professor Virginia Tech,

pioneer of biostimulant research in turf:

“Biostimulants are organic materials that when 

applied in small quantities enhance plant growth 

and development.”



Example of what biostimulants

are reported to do.

Seaweed (“seaplant”) extract 

has been shown by independent 

research to provide all of the 

following benefits on turf:

• Increases plant physiological fitness 

• Increases plant photosynthetic capacity 

• Increases chlorophyll content 

• Increases plant antioxidant levels 

• Increases cell wall strength 

• Increases stress tolerance 

• Increases resistance to diseases 

• Increases drought tolerance 

• Increases root mass and length



Source:  Dr. T. Koski, Colorado State University



Examples of commonly reported benefits of biostimulants.

• Increasing plant tolerance and recovery from biotic stress

(i.e., insect pests, weeds, diseases).

• Increasing plant tolerance and recovery from abiotic stress

(i.e., heat, drought, and other adverse environmental conditions.

• Improved plant nutrient uptake (i.e., nutrient assimilation, 

translocation, and use).

• Improved rooting.

• Reduced nutrient losses to the environment.

• Enhance soil properties to facilitate growth of beneficial

microorganisms in the rootzone.

• As a soil amendment – improve soil structure and function, which

translates to better plant response.

• …and more.



Biostimulant

Product

Biostimulants…

*** Do they work? ***



Turf Manager, ask this question:

“What is the purpose for using a biostimulant product?”

…as a component of an overall turf nutrition program.

…as part of an overall plant/soil health program.

…to prevent and/or alleviate plant stress caused

- traffic and wear

- excessive use

- environment or pests or other.

…to enhance your current fertility program.

…to help you sleep at night.

…other.

Note, if you are expecting miracles, then you may be 

asking a lot from a little ‘bit of product.



Ask to see the research!



Ask to see the research!





“Wetting agents … they make water wetter”
- source not disclosed

Quote from the movie:  The Princess Bride

SportsField Management



Applying wetting agents:

- Follow label instructions

- Deliver through

- sprayer

- irrigation injection

- Post-appl. irrigation



7 June 2016

Soil Moisture/Wetting Agent 
Study
(Gary Nolan, Ph.D. student)

Pennsylvania State
University

Valentine Turfgrass
Research Center

University Park, PA (USA)



36.5%

36.5%Sand
36.3% Silt
27.2% Clay

Clay Loam



Soil Moisture/Wetting Agent Study

Seeding/Soil Information:
• L-93 Creeping Bentgrass
• Seeded August 2015
• Clay loam soil

Treatments:

• PBS150 – 2 Apps (19 L/ha)
• PBS150 – 3 Apps (19 L/ha)
• Oars HS – 2 Apps (16 L/ha/M)
• Oars HS – 3 Apps (16 L/ha)
• Untr. Control (Maintain at 35% VWC)

Treatment Applications:
• Application #1 – 30 March 2016
• Application #2/#1 – 27 April 2016
• Application #3/#2 – 26 May 2016

Notes:
• Dry Down Cycling - start  7 June 

2016
• Target Soil Moisture - 35%
• Rewetting Point - 25%
• TDR 300 – 75 mm depth
• Temp. and RH - 9am and 3pm
• H2O Carrier Volume – 814 L/ha
• Trts. watered-in  10 mm  water
• Disease control as needed



10 July 2016

Notes:
• 7 June 2016 Dry Down Start Date
• Target Soil Moisture – 35%
• Rewetting Point – 25%



31 July 20166



6 August 2016



6 August 2016
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Oars HS

33.8 gal. → 2253 gal. → 98,155 gal. → 2,453,876 gal.

15ft2 → 1000ft2 → 1A → 25A

Untreated 

Control

58.17 gal. → 3878 gal. → 168,926 gal. → 4,223,142 gal.

15ft2 → 1000ft2 → 1A → 25A

Water Savings over 8 week period 1,769,266 gal

9,288,932  L / 10.1 ha*

*total golf course fairway area

16,024,187  L / 10.1 ha

6,735,255  L / 10.1 ha



❖ 3 applications provided improved soil moisture management 
compared to 2 applications; → wetting agent program.

❖ When compared to the UTC (35% daily VWC), all wetting agents 
applied 3 times provided between 36.3% - 39.4% reduction in water 
use;  → wetting agent program = less irrigation needed, and more 
uniform and consistent soil moisture rootzone.

❖ The interval between days that water was added to the plots that 
received the 3 apps of wetting agent was greater than the UTCs; → less 
frequent irrigation inputs.



Applying wetting agents:

- Follow label instructions

- Deliver through

- sprayer

- irrigation injection

- Post-appl. irrigation



Biostimulants and Turf

Start with a specific plan/objective.

Examples: - improved rooting

- greater turf density

- healthier turf during heat stress

- others

Follow the program.

- your turf management program

- product label recommendations

Observe and evaluate!

- make frequent observations

- entire season

- several months



Example of the 

“check plot”:

@PeninsulaTurf



Biostimulants and Turf

Did adding a biostimulant product or program

add value to your turf and turf management program?

…if it did, then you added a valuable tool to your

turf management tool box!



THANK YOU for your time! 

Mike Fidanza, Ph.D.

Email: maf100@psu.edu  •  Twitter: @MikeFidanza


