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Biostimulants and biologicals: Identifying the disparities
among academia, industry, and regulatory perspectives

Connor Sible and Fred Below
Crop Physiology Laboratory

Department of Crop Sciences
University of Illinois Urbana-Champaign -




2023 AG BIOLOGICALS LANDSCAPE  :vweond

LIVING ORGANISMS

BIO-BASED SUBSTANCES

b ..r',..,.'w\wm‘o»«mo-o- Dometynes Al EX ('(’ _ " Bioline
g o 5N bio
HARPE o neis 8D Bo-Pel  Adina {.m. = B
moa @ omsn ’ Gowan BT e oxtec® [ S
a . syngenta  @MGK Sovevgnt  BAlagen \m\ ® Nic
[ Potha bt Shomtary
- : Terraffera £
S Isen (0 sm ohp gro LT souwne
o - i N racosre VESIAREN  Syhan )
= SEDQ AT e 2 N & SORYAVA  Trifolio-M @ invalo ok é
AL =An S—r ;o o, Yoton Sntroasce AFOLOBAL 0o
P Sl i #wac tlow ° @ _F nws B oy
7w S & - oot %
O maavon: = Agsd
g 3 - fopm ¢ = R P
VITTIA & — o OoMEX s
. = R mum O Simbios titm
» > @BIOAG T E @ e & et L
e, o DBioiberica I o0 Rl ©Obichelp © BaoSafe Systems w0 robigo
= @ Tl Grom p “.....,. BIOTROP i ST
B Y Mrmaine A 2o
WIE e 5 novozymes e
ATEPATA A Netpho NGAVRRY Lvagritutur Q
’ **  Bo v \ " [o— Lismine) \
" " - > alfle — v
Oz, sor e o odosos U Lrmne u T BN
= x ” ot ipots
x wadecorp < G indigo Hoartice PrciencesO ey - &y
= Mooty & Jogt sotbibcs L*M ':3. Adtech 1 )
< ava Q) wimeain @ o < p BAg ) avopy I ®igorinsd Y reazer
g i . tab o & Ea 2 o &3 HUMA 9= ) ’
y A DloosxTeortn b AN N
= l;:’A renfs A N &= @ ~ = & KULA BIO IL“
8 <isA BRANDT WISH > 9 i | «\,_ Gise  new
3 Hlhesoe ) - onigin iy wrenscno 4 2 humic \'.mmm . ; x 4y PIvOT BIO
s Q) o e L Symben @ : "“"“"""/‘ LOCUS  @Bioleed 9 or andes
« - ey arfmax L= v, - u i l \ =
& % o = rmmavcoo [ S0 u Orrovene 1 & acsocere | Mbiotechinc
A Redox s.,u“ds; MON
D  ocen MO = - ssacence na\_ T3 AMD loam 4 Aripive
m o cltiva @Narere T
) ) Creunowen s " Ago
biostimulants  sreovoe L Senmeon BTN 4
SENSIENT o Sta.
poustn® R manvert
Chris T i s
o aylor www.MixingBowlhub.com WESTEN) GROWERS
chris@mixingbowthud com © Chns Tagior & THE MING BOWA. - = o

University of Illinois - Dept. of Crop Sciences

THYMOX  ascribe

biopesticides




Last 11 Years of Biostimulant/Biological Trials
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|What IS the right terminology? X
Biostimulants

OrQ o0
Biologicals?
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Biologicals: I

The term “biologicals” is not currently
defined, but generally has been used
by AAPFCO, BPIA, and others to
collectively refer to biostimulants,
biopesticides, and biofertilizers
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How do we define biostimulants? I

e 2018 Farm Bill: First Mention of “Plant
Biostimulant”

University of Illinois - Dept. of Crop Sciences



How do we define biostimulants? I

“...a substance or microorganism that,
when applied to seeds, plants, or the
rhizosphere, stimulates natural
processes to enhance or benefit
nutrient uptake, nutrient efficiency,
tolerance to abiotic stress, or cro
qguality and yield” - 2018 Farm Bill

iversity of Illinois - Dept. of Crop Sciences
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Biostimulant Sub-Categories

* Nitrogen-Fixing Bacteria

* P-Solubilizing Microbes
* Mycorrhizal Fungi

Microbes

* Residue Degradation

 Enzymes (Phosphatases)

*  Humic/Fulvic Acids s u bSta nces

e Marine Extracts

* Sugars T

Physiology



How do we define biostimulants? I

« 2018 Farm Bill;: First Mention of “Plant
Biostimulant”

 Plant Biostimulant Act of 2023: Tried to
amend FIFRA, never enacted

* Plant Biostimulant Act of 2025: Latest
attempt to update regulation (May 22nd)

University of Illinois - Dept. of Crop Sciences




2025 Plant Biostimulant Act I
(proposed May 22", not yet enacted)

“...asubstance, microorganism, or mixture thereof, that, when applied
to seeds, plants, the rhizosphere, soil, or other growth media, acts to
support a plant’s natural processes independently of the nutrient
content of that substance, microorganism, or mixture thereof, and that
thereby improves-

(1) Nutrient availability, uptake, or use efficiency;
(2) Tolerance to abiotic stress; and
(3) Consequent growth, development, quality, or yield.

University of Illinois - Dept. of Crop Sciences



2025 CROP BIOSTIMULANT LANDSCAPE 2%

plant growth promotion

inorganic microbial extracts onigin o botanical extracts
o compounds O € B - St ) RCADIAN @ e seaweed
signaling & — _ > Hineice @ numennces () gy acmuree Woantecae e extracts
other agents > R R N hcaenensy Ao Y psSd  cyitia pireco= =

Gerth: -
snavssingt @ plantimpact A = romer

o afing

SUGARCX (3 srmucaoe substances

Ninbow A

o . . N >
& summit @mvicTis P\ Nufarm
A Agro

“Dume: Vivigre ; e <
= Sound % Yy GREENHAS ILSA
Iy NTERAGRO 2

J reveia

Mogak S oo 6 oc sancoszs \ - Sineria

2 W,
ascm cerns smoac OIEN ez ®Lgobbi il OMEX
. sy'l*ﬂm ;I ~ ine g . (\ o e »
: rovensa ] et . [Re——
| nstenem e P mwrens T ol € [l
i

Jova ( AGRO ’ “E & Procens . : WENAGKS e
Goyen e 5T O gyl S5 mixed .
» - . & sou tens
z . ‘74}’ ® /.N' 2l BIOTROP . ggﬂfgllg; o) XIDA L . ¥ b
rotein v e a L = vegalab riBest e

£ wusveaun e d a1
hydrolysates R manvert LM Aintiea IV

S £ Agrilife < _—
~ . a Ste) | vl
B, | oS Pomime FMC I novoness - . planiior’ —— Haineo e'«m\ NACHURS

Newtot ! - — @ MBiotechine Srgritutur S5 REKA
- B> ALB 1 woscwnce Ha Fertibaria (_ soman ’ "
) AuiBio - N o P - 2 i
toop My Gi \ o WOEUS oy IE INERA e . organic

K arpmen @, "I DPH 7 Andermatt gt = - acids

VERDESUN G MARGO

GCic, % contava

U TR

=
o
2
>
-
c
L
o
L]
9
x
8
o
=
-
c
L]
T
&
3
£

y3jeay |10s g aye3dn JusiiInu

Fpuna

lant growth mocere pcolita  BBIEVEL ; B o . pando Fopacitic
: ~ Symborg loversio e
promoting N b microbials =9 PR \iossousons ~ loam
rhizobgcteria 4y »ivor B0 /A ~ w7 Smiiosol N ] . Agrimm ) .
SNic BAgrinos  PremaseEd it Aiwents  other rhizosphere fungi
azotic HMAg : -

WISH ) cowmaye

. . it Senem
rhizobia & other S

2 = P & KULA BIO 2
nutrient-cycling inoculants ~ @eragen mycorrhizal
ST YX 0 fun ,'

nutrient availability & uptake (biofertilizer)

Chris Taylor www.MixingBowlhub.com N
chns@moengbowlhub com © Cheis Taylor & THE MIXNG BOWL Sl

University of Illinois - Dept. of Crop Sciences



--‘ﬂ% s

Prior to Understanding  After Understanding

BioProducts BioProducts

Crop

= . . Jep . K - . Physiology




Following regulatory approach, I
academics utilize similar terminology

du Jardin, 2012 Barros-Rodriguez et al., 2020
Calvo et al., 2014 Wozniak et al., 2020
Sharmaetal.,2014 Sible etal., 2021
Bulgarietal.,2015 Hendriksen, 2022

du Jardin, 2015 Kumari et al., 2022

Halpernetal., 2015 Bhattacharyaetal., 2024
Yakhin et al.,2017 Khalid et al., 2024

University of Illinois - Dept. of Crop Sciences



| Following regulatory approach, I
academics utilize similar terminology

So, where is the
“biological” terminology?




'Enter Biologicals... X

Pr: g .
« syngenta °

armPress.
Biologicals

Vhy do biological products not work
sonsistently?

Study Results

What Are Agricultural ® ®
ety Corteva Biologicals

University of Illinois - Dept. of Crop Sciences
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Biologicals?




What is the right terminology? X

Biostimulants - Term used in
regulatory and by academics in
peer-review literature

Biologicals - Term adopted by
industry and farmers




#1 Disparity I
The terminology used, and what

product types belong to which
label, is inconsistent between

regulatory/academic and
industry/farmer groups




Within Regulatory, This is the Common Theme

Nitrogen-Fixing Bacteria
P-Solubilizing Microbes
Mycorrhizal Fungi
Residue Degradation Bi ti m u la nts
Enzymes (Phosphatases) os

Humic/Fulvic Acids

Marine Extracts

Sugars )

Physiology



We propose this distinction moving forward
Nitrogen-Fixing Bacteria
P-Solubilizing Microbes @ @

Mycorrhizal Fungi BIOIOglca ls

Residue Degradation

Enzymes (Phosphatases)

. ° ° ' .
Humic/Fulvic Acids Biostimulants

Marine Extracts

Sugars T

Physiology



#2 Disparity I
Current regulatory status and industry

member organizations (e.g. BPIA, TFI)
define all products together...

Should the “living” products be
regulated the same as the “dead”
ones?




Some key distinctions among i
living vs. non-living products

1) A living product is just that,
living...therefore, manufacturing
through application to field necessitates
active ingredients are alive and at
specified cfu counts

Crop
Physiology




Some key distinctions among i
living vs. non-living products

2) Our understanding of living microorganisms,
and our classification and nomenclature
systems, continues to evolve. As we change
how we name microbial species, how do we
handle labeling processes of old vs. new
products of same active ingredient

Crop
Physiology




Separating the Living from the
Degd 5 5 I

It is our recommendation that the
biostimulant market, and its
regulatory policies, separate the living
microbial inoculants as “biologicals”
and retain the non-living products as
currently defined as “biostimulants”




Separating the Living from the
Degd 5 5 I

It is our recommendation that the

Article DOI : 10.1002/ael2.70027

COMMENTARY

Biostimulant or biological? The complexity of defining, categorizing, and regulating microbial inoculants

Assigned to Associate Editor R. Lehman.

Connor N. Sible "gg&@ | Juliann R. Seebauer '@ | Frederick E. Below 1,

1I::ul:partrnent of Crop Sciences, University of lllincis Urbana-Champaign, Urbana, Illinois, USA

currently defined as “biostimulants”

University of Illinois - Dept. of Crop Sciences I
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In Summary X

* Biostimulants are Expanding Rapidly
 Farmer Adoption and Product Options

* There is a need for universal description/education
* At all levels - Government, Industry/Retail,
Academia/Extension, Farmers, General Public

 BioProducts can be effective tools for farmers
* Alignment of Marketing and Research

Crop
Physiology




Special Thanks to Today’s
Attendees and CANVAS

For More Information:

Crop Physiology Laboratory
University of Illinois
- http //cropphyswlogycropsa |ll|n0|s edu

o e

T T _,”!?,- —

—— "m =
sty = &




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

