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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!” 





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%
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Whats the 
relevance of 
biostimulants in 
nurseries? 

I already use seaweed 
extracts, fulvic acids & so 
many chemicals?

How are they really going 
to help, save me money, 
improve seedlings and  
profit margins?

• Whats the maximum 
temperature your 
seedling crops can 
handle? How many 
times a day or week do 
you exceed this?

• Whats the minimum 
temperature? How 
many times do you go 
below this from autumn 
to spring?

• Are your roots 
waterlogged, too dry or 
have too much salts?

• How often do you 
experience vapor 
pressure deficits?

• How often is 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 optimal reduces yield by 1-3%.
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 µmol/m²/s cuts yields by 5-15% especially in leafy greens and flowers. 
Low light <300-500 µmol/m²/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.
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Rapid Responses to Abiotic Stress: Priming the Landscape for 
the Signal Transduction Network. Hannes Kollist et al., 2018
 



2nd 
signalling 

molecules

Signal 
perception

Cascades

Stress 
response 

genes

Performed by receptors or sensors.

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

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

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

Sensing, transduction, transcription, adaptation
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• Figure 1. Stress Sensing and Signaling in Different Cell 
Organelles

(A) Model of dispersed stress sensing by organelles.

• Stress causes perturbations in various organelles, 
generating signals that are integrated to regulate 
nuclear gene expression and other cellular activities, 
which helps to restore cellular homeostasis.

(B) ER stress sensing and signaling.

(C) Chloroplast stress sensing and signaling.

Dashed lines indicate postulated regulation.

Abiotic Stress Signaling and Responses in Plants, Jian-Kang 
Zhu, 2016



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



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



BIOSTIMULANTS – INFLUENCING THE 
PHYSIOLOGICAL PROCESSES OF PLANT

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

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

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

✓ 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.

✓ 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.

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



What types of biostimulant improvements can 
I expect on my crops? 
What justifies their use?

✓Reduced chemical and fertilizer use
✓Reduced costs of production
✓Better quality seedlings
✓Germination and seedling uniformity
✓Handles travel better
✓Pull earlier or hold back plants
✓Better take after transplanting
✓Happier clients
✓ Less pest & disease pressure
✓Crop health & tolerance of nursery abiotic stress especially in 

September to November and April to June sowings.
✓Better pull % = Labour cost reductions 
✓ Year on year improvements in key factors measured
✓Etc.. 

All play a role. © 2025 DJ Askew CROP WISDOM



Identify the production challenge most affecting yield 
and profit margins.

Seedling production

Disease 
& pest 

manage
ment

Water 
quality, 
pH and 

EC

Medium 
aeration 

and WHC
Temp & 

humidity

Holding over 
seedlings Seed 

germination 
issues, 

uniformity

© 2025 DJ Askew CROP WISDOM



Seedling phase

Seed quality & 
germination

Seedling 
growth

Pre-pulling 
& dispatch

At transplant

Identify the production phase most affecting seedling 
quality and business profit margins.
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Abiotic stress 
(Non-living)

High 
temp & 

UV

Low temp Drought Salinity Heavy 
metals Waterlogging Chemical or 

mechanical Excessive 
or 

deficient 
minerals

Identify the abiotic stress most affecting yield and 
profit margins.

Biotic stress (Living 
organisms)

Pest tolerance 
& resistance

Disease 
tolerance & 
resistance

Pest & disease 
suppression

Weed 
suppression
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PULL THIS TOGETHER

1. Identify the challenges
2. Find suitable products

Production 

Seedling
Phase Abiotic 

stress 





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 
spray programs based on the above and grower 
ROI’s.

• Others.
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The Landscape of Biostimulant Products is 

Emerging!

Source: Agricen Sciences’ analysis of 

market analysts, survey papers on Biostimulants© 2018 BPIA ALL RIGHTS RESERVED 



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



Companies Estimated Biostimulant 
Market Share Sales Network

AECI * Direct
Agrivantage **** Direct

Andermatt Madumbi ** Distributors 
Dux Agri **** Distributors

Agritechnovation * Distributors

Kynoch, Omnia, Yara * Direct & 
distributors

MBFI *** Distributors
Nutrico ** Distributors

Rolfes Agri * Distributors
RovensaNext ** Distributors

Stoller – Corteva Biologicals ***** Distributors

Companies with larger market share of biostimulant sales in South Africa

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



Companies with smaller market share of biostimulant sales in South Africa

(More * = greater market share)

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, 

Introlab, Kimleigh Chemicals, Kelpak, 
Kelp Blue, Manvert, Metson, 

Microbika, Monutrix, PheinsmitH, 
Real IPM, Soygro, VillaCrop, World Focus Agri

Direct & distributors

Bayer Biologicals, Syngenta Biologicals, UPL 
Biologicals, FMC, Philagro Distributors 
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Estimated number of biostimulant products in various stages of registration 
in South Africa

Biostimulant Registrations in SA Number

Group 2 - K ≤100

Group 3 - M (incl Group 2 – B 
migrations) ~450

In progress Group 3 - M >3000 

© 2025 DJ Askew CROP WISDOMAcknowledgements: Lindi Grobler – Agri-Alchemi 
                                               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 Salicylic acid + minerals

Botanicals - Flavonoids PGR + amino acids + minerals Seaweed extracts
Botanicals - Other plant extracts + 
organic acids PGR + minerals Seaweed extracts + amino acids + minerals

Fish hydrolysate PGR, Amino acids, Polymers, 
minerals

Seaweed extracts + fulvic + protein 
hydrolysate

Fish hydrolysate + Minerals Phosphite Seaweed extracts + minerals

Fulvic acids Polyamines Seaweed extracts + minerals + protein 
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
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Biostimulants for Seedling Growing challenges

Challenge Biostimulant Groups Key Minerals Optimal Combination
Timing & Application 
Method

Uniform Germination

Seaweed extracts 
Humic & fulvic acids 
Protein hydrolysates (amino 
acids)

Zn, Mn, Mo
Seaweed + Humic acids + 
Zn/Mn for hormonal balance 
and enzyme activation

Seed priming or media 
drench before sowing

Rapid Root Establishment
Humic & fulvic acids 
Mycorrhizal fungi 
PGPR (Bacillus, Pseudomonas)

P, Ca, Si, Zn, Mn
Humic acid + Mycorrhizae + 
PGPR + P for improved root 
elongation

Seed dip pre-sowing or early 
drench at cotyledon stage

Prevention of Damping-Off
Trichoderma
Bacillus subtilis 
Chitosan

Ca, Zn, Cu
Trichoderma + Bacillus + 
Chitosan + Zn/Cu to suppress 
pathogens

Seed treatment or soil drench 
immediately post-
germination

Growing Medium Dries Out
Fulvic acid 
Polysaccharides 

K, Si
Fulvic acid + K/Si for better 
moisture retention

Mixed into growing medium or 
drench during first irrigation



Biostimulants for Seedling Growing challenges

Challenge Biostimulant Groups Key Minerals Optimal Combination Timing & Application Method

Hardening Off
Amino acids (glycine betaine, proline) 
Seaweed extracts 
Silicon

K, Mg, Si
Amino acids + Seaweed + Silicon + 
Mg/K for stress tolerance

Foliar spray 5–7 days before 
transplant

Waterlogging
Mycorrhizal fungi 
PGPB spp. 
Chitosan & Silicon

Si, Mn, Fe
Mycorrhizae + Bacillus + Chitosan + Si 
for oxygen exchange and cell strength

Drench before sowing or media 
amendment

High temps
Seaweed extracts 
Amino acids (Glycine Betaine  & Proline)

K, Mg, B, Zn, Mn
Seaweed + Amino acids + Mo/Zn for 
oxidative stress protection

Foliar spray prior to event

Low temps
Seaweed extracts, Glycine Betaine                      
Fish Hydrolysate, PGPR  & 
Brassinosteroids

B, Zn, Mo
Seaweed + Amino acids + PGPR + 
B/Mo/Zn

Foliar spray prior to event

Transplant Shock
Humic & fulvic acids 
Seaweed extracts 
Mycorrhizae or Trichoderma

Si, Ca, P
Humic acids + Mycorrhizae + Seaweed 
+ Si/Ca to support post-transplant 
vigor

Root dip 1–2 days pre-
transplant or foliar spray 
immediately after



 Application Strategy Summary:

Stage Recommended Action

Seed Priming Seaweed extract + Bacillus + Zn/Mn

Pre-sowing drench Fulvic acid + Mycorrhizae (Or T)+ P
First Irrigation Fulvic acid + PGPR + Ca/Si/Zn/Cu

Weekly Maintenance Seaweed + Trace elements

Before Heat/Cold Stress Seaweed + Glycine betaine + B/Zn/Mo

Before Transplant Fulvic or humic + M or T + Si/ Ca/P



Mechanisms of action Benefits

Suppresses excessive 
ethylene

Optimizes plant 
functionality during 
stress

Antioxidant ROS 
scavenger

Improves root growth for 
efficient nutrient uptake

Regulates genes 
responsible for root 
growth and drought 
resistance 

Supports recovery after 
severe stress events 
(e.g., herbicide damage)

Improves drought 
resistance of crops

Enhances germination 
and establishment.


	Slide 1
	Slide 2: “In open field production you have hours or days to sort out a problem. In nurseries you have minutes or hours!”   
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Whats the relevance of biostimulants in nurseries?   I already use seaweed extracts, fulvic acids & so many chemicals?  How are they really going to help, save me money, improve seedlings and  profit margins? 
	Slide 7: Here are some guidelines of yield loss for various abiotic stresses per event
	Slide 8
	Slide 9: Sensing, transduction, transcription, adaptation
	Slide 10
	Slide 11
	Slide 12
	Slide 13: BIOSTIMULANTS – INFLUENCING THE PHYSIOLOGICAL PROCESSES OF PLANT
	Slide 14: What types of biostimulant improvements can I expect on my crops?  
	Slide 15: Identify the production challenge most affecting yield and profit margins.
	Slide 16
	Slide 17: Identify the abiotic stress most affecting yield and profit margins. 
	Slide 18: PULL THIS TOGETHER  1. Identify the challenges 2. Find suitable products
	Slide 19
	Slide 20: Every biostimulant company should have tools like these which identify biostimulants for: 
	Slide 21
	Slide 22
	Slide 23
	Slide 25
	Slide 27: The Landscape of Biostimulant Products is Emerging!
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33: Biostimulants for Seedling Growing challenges
	Slide 34: Biostimulants for Seedling Growing challenges
	Slide 35
	Slide 36

