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ALL SYSTEMS GO:

THE SCIENCE BEHIND BIOSTIMULANTS

Maximizing genetic potential

For an athlete to reach peak performance, they must do more than train.
A proper diet is an important aspect to providing muscles the nutrients
they need to recover and grow. Elite athletes often supplement their diets
with vitamins, minerals, creatine and other “ergogenic” compounds. An
athlete’s inherent genetic physiology responds to these substances,
allowing them to increase physical power and enhance mental
strength, which often provides a competitive advantage. Plants
respond to certain substances known as biostimulants in a similar
way, activating metabolism, which influences photosynthesis.

What are biostimulants?

Plant biostimulants are diverse substances and microorganisms used to enhance
plant growth.? These products sometimes go by other names, such as plant
strengtheners and conditioners, phytostimulants, biofertilizers, bioactivators, or
soil, yield, crop and plant growth enhancers." These include products with some
nutrients, provided that the effect on plant growth is not through direct fertilization.
Biostimulants operate through different mechanisms than straight fertilizers,
regardless of the presence of nutrients in the fertilizers. Their rapid incorporation into
integrated farming throughout the world is being fueled by a number of factors,
including:
‘ e Proven performance and acceptance from NGOs, governmental bodies,
\ academia, and the biostimulant industry itself

e Companies offering customized solutions and working to increase
awareness of this category
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What do biostimulants do? EFFECTS? RESULTS?
Biostimulants foster plant developmentin a L - Increase yield
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the crop life cycle, from seed germination to = e
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I Greater water
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to plant, seed, soil or other growing media
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plant development.? Foster complementary
soil microbes

Greater stress
tolerance & recovery




A glance at the global biostimulant market Governmental recognition

Segmented by active ingredient, the acids (humic, fulvic, etc.) Despite proliferation of use, no country in the world
constitute 51% of the market, with seaweed extracts at 37% has a regulatory framework that defines the term
and the remaining 12% coming from microbial extracts, plant “plant biostimulant”. As a result, products need to be
extracts, B-vitamin, chitin, and chitosan.? placed on the market either under the fertilizer acts
or the plant protection products acts. In some cases,

Current estimate of biostimulant market share products are placed on the market under both (e.g.,
4% other Canada). This patchwork of regulatory hurdles has led

13% Latin America 42% Europe to industry fragmentation and rationality, with few

companies operating at a truly global level.”3

A 2015 study using high-resolution mapping
techniques (micro X-ray fluorescence) revealed
that foliar application of a biostimulant derived
from microbial fermentation greatly enhanced the

20% Asia Pacific movement of foliar-applied zinc in sunflower.™
21% North America
Results from more than ten published studies
suggest that biostimulants based upon plant
extracts or microbial cultures may contain
”Many scientific studies metabolites involved in stress perception that can
act to ‘prime’ plants to better resist future abiotic
have demonstra_)ted the ) or biotic stresses. Once a plant has perceived a
,ootent/a/ of various Categor/es stress, biostimulants have also been shown to
of biostimulants to /mprove crop enhance plant stress tolerance mechanisms.?

production and to ameliorate abiotic

stresses such as drought and soil salinity.?”
—Pamela Calvo, Auburn University

FURTHER READING:
1. Brown, P and Saa, S. “Biostimulants in Agriculture.” 7. Malusg, E. & Vassilev, N. “A contribution to set a legal 12. Warrior, Prem. “Plant Biostimulants in a global
Frontiers in Plant Science, August 27, 2015. framework for biofertilizers.” Applied Microbiology and agricultural context—market trends, opportunities,
Biotechnology, June 2014 challenges.” 2nd World Congress on the use of
2. Calvo, P. et al. “Agricultural Uses of Plant Biostimulants.” Biostimulants in Agriculture, November 19, 2015
Plant Soil, May 8, 2014. 8. Phattarakul, N. et al. “Biofortification of Rice Grain with
Zinc through Zinc Fertilization in Different Countries.” 13. Zandonadi, et al. “Guidelines to access plant physiology
3. Chen, S et al. “Effects of Agricultural Biostimulants on Soil Plant Soil, March 22, 2012. modification by fertilizers claimed as biostimulants.”
Microbial Activity and Nitrogen Dynamics.” Applied Soil World Fertilizer Congress, vol. 16, 2014.
Ecology, December 20, 2001. 9. Saa,S.etal. “Foliar Application of Microbial and Plant
Based Biostimulants Increases Growth and Potassium 14. Zhang, Y. et al. “Zinc Biofortification of Wheat Through
4. Chen,S. etal. "The influence of two agricultural Uptake in Almond (Prunus dulcis [Mill.] D.A. Webb).” Fertilizer Applications in Different Locations of China.”
biostimulants on nitrogen transformations, microbial Frontiers in Plant Science, February 23, 2015. Field Crop Research, August 8, 2011.
activity, and plant growth in soil microcosms.” Soil Biology
& Biochemistry, September 25, 2002. 10. Tian, S. et al. “Supplemental Macronutrients and 15. “Biostimulants Market by Active Ingredients,
Microbial Fermentation Products Improve the Uptake Applications, Crop types & Geography—Global Trends &
5. Ebrahimian, E. et al. “Efficiency of Zinc and Iron and Transport of Foliar Applied Zinc in Sunflower Forecasts To 2018."” Markets and Markets, November 2015
Application Methods on Sunflower” Journal of Food (Helianthus annuus L.) plants. Studies using micro X-ray
Agriculture and Environment, October 27, 2010. florescence.” Frontiers in Plant Science, January 21, 2015.

6. Kauffman, G et al. “Effects of a Biostimulant on the Heat ~ 11. Traon et al. "A Legal Framework for Plant Biostimulants q;
Tolerance Associated with Phytosynthetic Capacity, and Agronomic Fertiliser Additives in the EU.” Report 3
Membrane Thermostability, and Polyphenol Production for the European Commission Enterprise & Industry Q
of Perennial Ryegrass.” Crop Science, February 1, 2007. Directorate-General, January 2014 <

qp Alltech is a global leader in biotechnology whose Alltech nutrigenomics research in 2015
mission is to improve the health and performance \ studied the effect of biostimulants on
of people, animals, and plants through natural plant growth hormones.

nutrition and scientific innovation.
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