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“In open field
production you
have hours or
days to sort
out a problem.
In nurseries
you have
minutes or
hours!”
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corn ! Wheat ! Soy ! Millet
. Losses caused by abiotic factors (drought, heat, ..)

. Losses caused by biotic factors (insects, fungi,...)




Effects of Abiotic Stress on Crops

Stress Estimated yield loss

High Temperatures 5-30%
Low Temperatures 5-20%
Very Low Temperatures & Frost 10 - 80%
Salinity 10 -20%
Waterlogging 10-30%
Not enough water 5-20%

Light Intensity 5-20%




“The effect of the stress
on the plantis
determined by the
duration and intensity of
the stress”.

* The yield and quality
effect of the stress is
determined by the
duration and intensity
of the stress.

* So how do | quantify

this for my seedlings”?
© 2025 DJ Askew CROP WISDOM




Whats the Whats the maximum

temperature your
relevance Of seedling crops can
biostimulants in handle? How many

: a0 times a day or week do

NUISEeries : you exceed this?

Whats the minimum
| already use seaweed temperature? How
extracts, fulvic acids & so many times do you go
many chemicals? below this from autumn

to spring?

How are they really going Are your roots
to help, save me money;, waterlogged, too dry or

. . have too much salts?
Improve seedlings and

profit margins? How often do you

experience vapor
pressure deficits?

How oftenis light
intensity too high?
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Here are some guidelines of yield loss for various abiotic

stresses per event

1. Temperature Deviations

Each °C above opt?mal reduces y?eld by 1-3%. © 2025 D] Askew CROP WISDOM
Each °C below optimal reduces yield by 1-2%.

2. Irrigation Water Salinity
For every 0.1 mS/cm increase above C1-S1 & C1 - S2 levels, expect a 1-1.5% yield reduction.

3. Light Intensity
High light >1500-2000 pmol/mZ/s cuts yields by 5-15% especially in leafy greens and flowers.
Low light <300-500 pmol/mz/s, especially in short-day periods, can reduce yields by 5-10%.

4. Waterlogged roots
1-2 days during critical growth phases causes 5-10% yield loss.
3-5 days can reduce yields by 15-30%, especially at flowering or grain development.

5. Drought Stress
Drought stress during seedling development can lead to 1-2% yield loss per day.

If one adds up the number of times each event happens and its relevant effect on yield —then we start to get the
picture. One also realizes the importance of biostimulants to mitigate these losses, aiding resilience against stresses
throughout the season.



Key Figure

Rapid and Long-Term Responses of Plants to Their Dynamic Environment.

* Mechanical (raindrops, insect,
wind...)

* Flash flooding (anaerobic stress)

* Ambient ozone

* Relative humidity 2 g
+ Light stress (sun flecks) Acclimation
* Recovery from light stress memory

* Air temperature
* Recovery from prolonged drought
(irrigation or rain)

* Osmotic/salt stress *Rapid local and systemic responses *Whole-plant responses
(following irrigation or rain)

+ Herbivores Rapid responses (seconds—minutes): Slow responses (tens of minutes—hours):

+ Other... * Metabolic fluxes and enzymatic activity Memory * De novo RNA and protein synthesis
* Membrane fluidity and permeability » Defense/acclimation network activation
« Ca®*, ROS, phosphorylation... * Hormone biosynthesis
* RNA stability/synthesis/modification * Protein degradation
» Protein translation/degradation/modification » Epigenetic changes
* Hormones from precursors/conjugated forms « Ca®*, ROS, phosphorylation...
* Cytoskeleton * Multiple pathways activation
Rapid Responses to Abiotic Stress: Priming the Landscape for A
the Signal Transduction Network. Hannes Kollist et al., 2018 + Stomata . FeedbaCk regulatlon
* Rapid systemic signals * More...
* Early network activation
* Other...

Figure 1. Biotic and abiotic conditions within the plant environment may change within seconds and require rapid acclimation responses. Plants have evolved sensing
and acclimation mechanisms that function within the seconds—minutes timescale, enabling them to respond to these changes. Rapid responses could provide



Sensing, transduction, transcription, adaptation

Signal

perception Performed by receptors or sensors.

2nd
signalling
molecules

Generation of cystolic calcium influx, reactive oxygen
species (ROS), and abscisic acid (ABA).

The 2" SM affect another level of intracellular Ca2+,
SEELEEEEN |eading to MAPK & CDPK cascades, phytohormone
pathways, transcription factors (TFs) etc..

Stress Upstream & downstream gene regulation,
response crosstalk, resulting in tolerance &
geNes physiological transformation.

© 2025 D) Askew CROP WISDOM
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* Figure 1. Stress Sensing and Signaling in Different Cell
Organelles
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cytosol endoplasmic reticulum extracellular mitochondrion
nucleus peroxisome ENUERuElIERE plastid vacuole unassigned
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Heat (+) Heat (-) Cold (+) Cold (-)  Drought (+) Drought(-) Salinity (+) Salinity (-)

Abiotic Stress in Crop Production,
Kopecka et al., 2023.



® Up-regulated
@® Down-regulated
Up- or down-regulated

CEE ’ i . S R Abiotic Stress in Crop Production,
e Kopecka et al., 2023.



BIOSTIMULANTS - INFLUENCING THE
PHYSIOLOGICAL PROCESSES OF PLANT

v High genetic potential in seed purchased and good cultural
practices are needed for optimal plant productivity.

v Supporting the physiological processes that will lead to high yields,
on average, less than 30% of the genetic potential of the crop is
expressed.

v Genetic expression is compromised by stress, usually from
unfavourable weather.

v’ Stress results in an imbalance between growth hormones (auxin,
cytokinin and gibberellic acid) and stress hormones (ethylene and
abscisic acid). This hormone imbalance negatively impacts
productivity.

v The application of products to maintain the appropriate hormone
balance throughout the growing season make plants more resistant
to stress, thereby facilitating the expression of their full genetic
potential in terms of enhanced yield and quality. \

v’ Biotechnology and breeding provide the genetic potential,
BIOSTIMULANTS help to realise it.



What types of biostimulant improvements can
| expect on my crops?

What justifies their use?

v'Reduced chemical and fertilizer use
v' Reduced costs of production

v’ Better quality seedlings

v’ Germination and seedling uniformity
v’ Handles travel better

v’ Pull earlier or hold back plants

v’ Better take after transplanting

v’ Happier clients
v’ Less pest & disease pressure

v Crop health & tolerance of nursery abiotic stress especially in
September to November and April to June sowings.

v’ Better pull % = Labour cost reductions
v’ Year on year improvements in key factors measured
v’ Etc..

© 2025 D] Askew CROP WISDOM (=8
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|dentify the production challenge most affecting yield
and profit margins.

Seedling production

|
Di Holding over
IS€asSe Medium seedlings Seed

& pest aeration Temp & germination

manage and WHC [l humidity Issues,
ment uniformity

© 2025 D) Askew CROP WISDOM



|dentify the production phase most affecting seedling
guality and business profit margins.

Seedling phase

|
Seed quality & Seedling Pre-pulling At transplant
germination growth & dispatch

© 2025 D) Askew CROP WISDOM




|dentify the abiotic stress most affecting yield and
profit margins. Abiotic stress

(Non-living)

]
| | | | | | |
.. Heavy :
i watorozang l chemicator ll
temp & mechanical [liEXcessive

or
deficient
minerals

uv

Biotic stress (Living
organisms)

Disease

Pest tolerance Pest & disease Weed
] tolerance & : :
& resistance : suppression suppression
resistance

© 2025 DJ Askew CROP WISDOM



PULL THIS TOGETHER

1. Identify the challenges
2. Find suitable products

Production

Seedling
Abiotic Phase

stress




STIMULATION

General biostimulation Physiclogical activator Phase stimulation Reinforcements

codamin 150 codasting codavit
dalcon dalgin active

dalgin
e-dalgin

Vegetative Flowering
Seed Root development and setting Fruit development Ripening

tripton TL codamin radicular dalgin Mg codan plus fruitmax 10 codabrix
tripton TC codamin microradicular codamin B-Mo

radimax + codamol

dalgin H15




Every biostimulant company should
have tools like these which identify
biostimulants for:

* Specific abiotic challenges - cold, heat, salts,
heavy metals, chemical or wind damage etc..

* Optimisation of each growth stage.
* Specific pest or disease pressures.

* Crop/soil type/region/dryland or irrigation specific
etc..

* Address chemical, physical and biological
compatibility in spray tank mixes and subsequent
application.

* Complete crop spray programs or most NB product
a%rlay programs based on the above and grower
’S.

* Others.
© 2025 D) Askew CROP WISDOM
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GROWTH OF N o BIOLOGICALS
BIOLOGICALS VS. CHEMICALS

GROWTH RATE

# OF PERIODS 21
INITIAL VALUE 10,6 B
100 7 FINAL VALUE 114.5 B
= //
o 80
= / CHEMICALS
aa 60
2%, /
40 GROWTH RATE 3%
// # OF PERIODS 2|
INITIAL VALUE 61.3 B

2022 2043 FINAL VALUE 114.0 B

“ ‘ SOURCE: SHANE THOMAS, UPSTREAM INSIGHTS




2024 CROP BIOCONTROL

INSECTS & MITES

M N W rPrOVIVI
semiochemicals Py botanical

insecticides
- Stoller

Aghio -
g AR a2, Cao t

- INNOVATE AG VMGK

- b

S ECOMAN

COrmy
- BED.OU p:ﬂNBlO
Suterra
PRy,  IEERTET BID

QL.L._) seEnRy GLUBAL

AGKIODOR

%l PHEROBIO semios

\- ELack RIRR AGROSHELEF
GreeNeem TAMAR ELH

Iy =
Agri star m SrALIBIY

lithos protect:

MFFTAT

LANDSCAP

beneficial insects
& nematodes

BIO-GENE

TEGHHOLDEY

ey
SERVICEE is
» Ipmiabs

eloxunurn

7o\ o bigtus

SE[]Q Fharansr rpsman

finChemTech ™

2 BinSalsSystems

Deymeea, f——

INSECTS & MITES

invaio.

SOLASTA 74
2.

biochemical
insecticides

* Biors -Jf AEF GLOMBAL

Y il [ A )

.iPromip
IBIAG, o

£y
ey ) aariali]i

( L I{I I“) ‘
IMPETUS &G

Mmoa oo
d aped
Ei
(-?mm_e_w HREPE ; hicagde
(aw | z2d0L e [ %%
bioherbicides bils

5 / i 'FMC
rEBELE lAgoSphcuc

ALTUS 'm

@ Giryan’
= UPL SELINT L
R=Co . @ BioWorks (‘ ?
= %ﬁ-u

O ProFarm

Micro

HIZ0 RGO

.‘Nll[dl'l'l'l

servalesa
Tt loc 12
Q‘hv‘r\ A i s

MARGO

# hiotalys .
#hiotaly '}a-_v‘e“r?ETr = fnem

M L SomE
Bocapi’cflt
scluicr 2 W ANTEC e

L

eradis” Lrop Frotection t ———

AFEPA A
ryMg

biochemical
funqgicides

DISEASES

botanical

funaicid

&
Rizobacter  asr,

Note that some categories, particularfy bi i i i
appeor small reiative to the number of companies ncmnﬂy offering such products
as many of those companies are located in the Multiple Segments area.

DISEASES

Chris Taylor

www.MixingBowlhub.com
chris@mixingbowihub.com

@ Chris Taylor & THE MIXING BOWL

"Q
me €lhbichelp

TAMVAC

/@ CORTEVA CpUS

s m;? Bil"..\\(onsurtia Uegalab """‘II
L4 BIOTROP !pL

* novonesis

ic .‘érmm

e

BT

=
Qakerun
iiikind microbial

grochom
P Probeite CENICA

mTEP[’
p|3"IEtIOtIX Eiliacan

i 6

3. serbios

Ty LS }\' feeR Symborg %8
ymborg £3 AgEiTech

i oy

'l{’hyi@!e.se'??{'?eivrrr

Neadser

<7 HOVOBAC

# .
BIOTELLIGA g DoRy @Eer

& Agrivalle

- pips i :

@ Certis Baichim mgenta VITTIA
s Simbiose

]
microendg

YHBiotechInc

GINKGO
LIRS

iDPH ‘hﬂroblgo OMNILYTICS'

PREMIER
E[:nFImn 4 N
S/0CONTROL |-.[ H BI ¢ o t?)fon

g
“ lavie bio “* APHEA"
Agrimm’ & i o . .
g pastie 2P microbial
AL @

fungicides

TROPFEN
i s

506 Biotooh KK

BTU

y Agra um ne

ﬁwmﬂ/

-.w e

g
n W B0

R
auUXergen NOVOZYMES

SP sourcoseacers

GMetis

insecticides

The Mixing Bowl &

CONMELTING INNIVA | OHE I FOOUL AG &1

INSECTS & MITES

NEMATODES

DISEASES

Y
TWESTERN ) (GRCAWERS
- ——

Note that this lands is ive, not C ive. Alsa,
appearmmermdscquemiymce,amwughmnﬁefprwummmmle
categories. Mast of those companies may be found in the Multiple Segments area.



2024 AGRIBUSINESS BIO-BASED REVENUE COMPARISON

COMPANY
2% i T Sound % JOYN
A, $215 million | $1.61 billion by 1o $2.5 billion*** s s
E (2022) 2035 o ,
R w115 (Brow Kimitec
g $400 milli KZValagro VESTAREN
syngenta . Or;‘g)'on NA NA $1.4 billion Lhiotalys Trolic ses
“ lavie bio  Sound
@ $420 million | $2 billion by . Symborg 7\ (@ Stoller
17% $1.34 billion o
CORTEVA (2023) 2035 07 ehzymes () lavie bio
- - ®AgroSpheres @
FMC | ooome [ o [ o | i |
micropep NOVONESIS
) UPL 3400 miflon NA**  |14%through 2027 $195 million
, (2022/23) @ Arysta

*2023 Numbers with USD conversion, except UPL 2022/23
**UPL has not release its 2023/24 results in detail as of June 27th 2024. UPL “NPP Business Unit not

entirely made up of biologicals. Given destocking challenges, UPL numbers likely significantly down
in 23/24 so refraining from calculating the CAGR from 22/23 numbers

*** Bayer Annual Report cite $1.9 Billion USD, but have a “special items” EBITDA adjustment

***+x Not all encompassing

Note: BASF has not publicly shared any biological numbers so they have been excluded
Sources: Company Annual Reports

Jpstream




BIOLOGICAL PRODUCTS

Source: DunhamTrimmer® LLC

BIOSTIMULANTS BIOCONTROLS

MICROBIALS NON-MICROBIAL BIOPESTICIDES? MACROORGANISMS®

NUTRIENT USE PLANT GROWTH
F’LANT&SE@T‘J';EED AMINO ACIDS BIOCHEMICALS* | MICROBIALS® | INSECTS | MITES | NEMATODES
INORGANIC 5 Microbials refer to products based on bacteria,
ORGANIC ACIDS COMPOUNDS fungi, viruses, and protozoans. Microbials comprise

the largest market of biopesticides.
1 Biostimulants are products which elicit one or more of the following effects: 1) mitigate abiotic * Bacteria, followed by fungi, make up the largest

ially (>90%).
stress; 2) enhance crop quality; 3) improve nutrient assimilation. Their functions are typically groups commercially (>90%)

e . . , + Biggest challenges relate to proeduct formulation
classified as NUE (Nutrient Use Efficiency) or PGP (Plant Growth Promotion). with regard to shelf-life, stability, and

EFFICIENCY PROMOTION

(NUE) (PGP)
(BIOFERTILIZERS) 2

performance enhancement.
o s || s 450 95 | [ o et | s e e
» N-fixing bacteria make up the largest segment. + Amino Acids and Seaweed Extracts are the such as piants, bacteria and certain mineras. nematodes. Insects & mites are the largest groups.
: - - : Biopesticides target specific pests and are » Unique in that the live organism is used in the
+ N-fixing bacteria for non leguminous crops make up fastest growing segments. inherently less toxic than synthetic pesticides. q g
the fastest growing segment. + Seaweed Extracts are a complex mixture of form of eggs, larvae, pupae, or adults. _
s Other NUE microbials include mobilizers and components including plant hormones, phenolic * Th‘-f “'5'3‘5‘ |mp9rta_nt cf_lallenge n this category Is
solubilizers or chelators of specific nutrients compounds, and other active substances. 4 Biochemicals include Plant Extracts (largest by logistics — shipping live organisms that require
such as P, K, S, Zn, Fe. + Amino Acid products include peptide fractions. sales volume), Organic Acids, PGRs (plant special care to survive.
PGP Microbials target other biostimulant « Organic acids are mainly humic and fulvic acids hormones e.g. cytokinins, auxins, etc), and * Normally not classified as Biopesticides but
properties beyond NUE. used as soil amendments. Semiochemicals (allelochemicals and pheromones). rather Biocontrols.




The Landscape of Biostimulant Products is
Emerging!

Humic substances

Humins
B Vitamins Acids
. Fulvic acids
Inorganic salts
£ Other organic acids _
Profei Mycorrhizae,
Lol Amino acids  Fatty acids / lipids Trichoderma, other
beneficial fungi
: PGPR’s
Beneficial Protein hydrolysates Peptides )
elements (Si,  Other Cytokinins microbials

Na, Co, etc.) Polyamines Seaweed/Kelp  Rhizobium

B Nitrogenous Carte Complex
~nosphnites ; Carboxyls
""""" RIS e Betaines Phytohormones  communities /

: 2 : consortia

Enztyma;llc Chitin / chitosan Laminarin, alginates,
extracts :
Other organic other polysaccharides
matter extracts Polyphenols
Allelochemicals  Botanicals

Source: Agricen Sciences’ analysis of
© 2018 BPIA ALL RIGHTS RESERVED market analysts, survey papers on Biostimulants



Biostimulant Meta-analyses from Herrmann et al 2022 and Li et al 2022

| Biostimulant .
Overall (1297) = - 0.000 category  Comparisons Studies Estimate [95% CI]
B :
. Chi ] 14.8[11.3, 18.3
N-fixing (153) o~ Se—ggms 0.005 ! % 18 [ ]
1 HEA 129 30 | ] 16.1[12.7, 19.4]
PSB (116) = | —— 0.000 PHs 230 47 . 16.5[14.3, 18.7]
Si 27 11 | ] 16.1[9.2, 23.0]
E ‘
AMF (112) = —— 0.001 Phi 18 O R — 8.6 [4.6, 12.5]
o . | SWE 449 82 H 17.1[15.6, 18.6]
Humic/amino acids (59) = n —— 0.007 PE 146 32 26.6 [23.1, 30.1]
o :
MLE | —=—1 30.8[26.1,356
Extract (62) = —— 0.011 [ 15 e 126.1; ]
a Other PE 75 19 | 22.3[17.2, 27.3]
Others (186) - " —.— 0.000 Commercial status
o 1 Non-commercial 515 93 | ] 21.8[20.1, 23.5]
Combination dual (123) = . —— 0.000 SWE 77 54 e 18.0 [15.7, 20.3]
1 -
T SWE 172 29 | s B 16.5[14.6, 18.4]
Non-Micr./Micr. (25) 4 ™ ¢ 9:004 All biostimulant 1087 180 ¢ 17.9[16.7, 19.1]
T I T i | | | |
0 100 200 0 10 20 30 40

Yield response (%)

Yield Response (%)



Companies with larger market share of biostimulant sales in South Africa

Estimated Biostimulant

Companies Market Share Sales Network
AECI * Direct
Agrivantage A Direct
Andermatt Madumbi xx Distributors
Dux Agri KA Distributors
Agritechnovation * Distributors
, Direct &
Kynoch, Omnia, Yara * distributors
MBFI e Distributors
Nutrico xx Distributors
Rolfes Agri * Distributors
RovensaNext xx Distributors
Stoller — Corteva Biologicals KA Distributors

(More * = greater market share) © 2025 DJ Askew CROP WISDOM



Companies with smaller market share of biostimulant sales in South Africa

Companies Sales Network

Adriatica, Afrikelp, Afrinat, Agraforum,
Agrilibrium, Atlantic, Bancella,

Bioco Crops, Biogrow, BioRevolution,
Bontera, Chempac, CMD Industries, Compo-
Expert, Custom Chemistry, Ecofarma, Ecoveld,

Elim, Frisch Consulting, Humefert, Direct & distributors
Introlab, Kimleigh Chemicals, Kelpak,
Kelp Blue, Manvert, Metson,
Microbika, Monutrix, PheinsmitH,

Real IPM, Soygro, VillaCrop, World Focus Agri

Bayer Biologicals, Syngenta Biologicals, UPL
Biologicals, FMC, Philagro Distributors
© 2025 DJ Askew CROP WISDOM




Estimated number of biostimulant products in various stages of registration
in South Africa

Biostimulant Registrations in SA Number
Group 2-K <100
Group3-M(|nc?lGroup2—B ~450
migrations)
In progress Group 3-M >3000
Acknowledgements: Lindi Grobler — Agri-Alchemi © 2025 DJ Askew CROP WISDOM

Kathy van Zyl - Cropsolutions



Examples of Biostimulant Formulations in South Africa

Amino acids + minerals Humic + Fulvic + minerals Silicon + minerals
Botanicals Humic acids Silicon + amino acids + minerals

Botanicals — Brassinolides + minerals  Organic acids + Minerals SENEpiEEelel & mieELE

Botanicals - Flavonoids PGR + amino acids + minerals Seaweed extracts

Botanicals - Other plant extracts +

i i PGR + minerals Seaweed extracts + amino acids + minerals
organic acids

Fish hydrolysate PGR, Amino acids, Polymers, Seaweed extracts + fulvic + protein
minerals hydrolysate

Fish hydrolysate + Minerals Phosphite Seaweed extracts + minerals

Seaweed extracts + minerals + protein

Fulvic acids Polyamines hydrolysates + Brassinolides
Fulvic acids + amino acids Polysaccharides + minerals Seaweed extracts + protein hydrolysate
Fulvic acids + carbohydrates Protein hydrolysate Seaweed extracts + PGPF

Fulvic acids + minerals Protein hydrolysate + polyamines Seaweed extracts + PGPB

© 2025 D) Askew CROP WISDOM




Biostimulants for Seedling Growing challenges

Timing & Applicati
Challenge Biostimulant Groups Key Minerals Optimal Combination Nllr:tlt:‘fd pptication

Seaweed extracts . .
i ) ) Seaweed + Humic acids + — .
. . .. Humic & fulvic acids Seed priming or media
Uniform Germination . . Zn, Mn, Mo Zn/Mn for hormonal balance .
Protein hydrolysates (amino ... drench before sowing
i) and enzyme activation

Humic & fulvic acids Humic acid + Mycorrhizae +
Mycorrhizal fungi P, Ca, Si, Zn, Mn PGPR + P for improved root
PGPR (Bacillus, Pseudomonas) elongation

Seed dip pre-sowing or early
drench at cotyledon stage

Trichoderma Trichoderma + Bacillus + Seed treatment or soil drench
Prevention of Damping-Off [SEISIIERISI I Ca, Zn, Cu Chitosan + Zn/Cu to suppress immediately post-
Chitosan pathogens germination

Growing Medium Dries Out Fulvic acid K, Si Fulvic acid + K/Si for better Mixed into growing medium or

Polysaccharides moisture retention drench during first irrigation




Biostimulants for Seedling Growing challenges

Challenge Biostimulant Groups Key Minerals Optimal Combination

Amino acids (glycine betaine, proline)
Seaweed extracts
Silicon

Hardening Off

Mycorrhizal fungi
PGPB spp.
Chitosan & Silicon

Seaweed extracts
Amino acids (Glycine Betaine & Proline)

Seaweed extracts, Glycine Betaine
Fish Hydrolysate, PGPR &
Brassinosteroids

Low temps

Humic & fulvic acids
Seaweed extracts
Mycorrhizae or Trichoderma

K, Mg, Si

Si, Mn, Fe

K, Mg, B, Zn, Mn

B, Zn, Mo

Si,Ca, P

Amino acids + Seaweed + Silicon +

Mg/K for stress tolerance transplant

Mycorrhizae + Bacillus + Chitosan + Si Drench before sowing or media

for oxygen exchange and cell strength amendment

Seaweed + Amino acids + Mo/Zn for

. . Foliar spray prior to event
oxidative stress protection

Seaweed + Amino acids + PGPR +

B/Mo/Zn Foliar spray prior to event

Humic acids + Mycorrhizae + Seaweed Root dip 1-2 days pre-
+ Si/Ca to support post-transplant transplant or foliar spray
vigor immediately after

Timing & Application Method

Foliar spray 5-7 days before



¥ Application Strategy Summary:

Stage

Seed Priming

Pre-sowing drench

First Irrigation

Weekly Maintenance

Before Heat/Cold Stress

Before Transplant

Recommended Action

Seaweed extract + Bacillus + Zn/Mn
Fulvic acid + Mycorrhizae (Or T)+ P
Fulvic acid + PGPR + Ca/Si/Zn/Cu
Seaweed + Trace elements

Seaweed + Glycine betaine + B/Zn/Mo

Fulvic or humic+ Mor T+ Si/ Ca/P




BIO-OGE \ Mechanisms of action Benefits

REG. No. B 4670 ACT No. 36 of 1947

Optimizes plant

Suppresses excessive . : .
PP functionality during

ethylene

REINFORCING THE PLANT'S NATURAL ABILITY TO StreSS
WITHSTAND STRESSES, RESULTING IN A HEALTHIER PLANT

Antioxidant ROS Improves root growth for

Bio-Forge Mode of Action Bio-Forge Benefits .. .

B Suppresses excessive ethylene caused as a B Optimizes plant functionality during stress; S C ave n ge r effl C I e nt n ut r I e nt u pta ke
reaction to stress; B Improves root growth for efficient nutrient

B Up-regulates genes responsible for root uptake;
growth and drought resistance; W Supports recovery after severe stress

B Antioxidant that scavenges free radicals. events (e.g., herbicide damage);

M Improves drought resistance of crops; R e g u la t e S ge n e S
B Enhances germination and establishment. . S u p p 0 rtS re C Ove ry afte r
. as responsible for root

io-Forge Application

B Apply in anticipation of or after stress events; S eve re St re S S eve ntS

| Sgepdytreatmeni or in-furrow for strong ' g rOWt h a n d d ro u g h t . o

, : (e.g., herbicide damage)
Niwogen(N) 20 232 and insecticides resistance

Potassium (K20) 25 29

Active Ingredients

Nutrients g/Kg gl/L

$.G (at20°C): 1.16

Improves drought
resistance of crops

T ALl prose s o ey an Stoller Enhances germination
Together we grow. and establishment.

EMPOWERING PLANTS EMPOWERING PEOPLE www.stollersouthafrica.co.za
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