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Traditional, Organic/Green
Fertilizers

« Composts, Vermi-compost (earthworms)
 Liquid/pellet microbial applications
 Humo-organic

Biostimulants

Plant biostimulants are diverse substances and
microorganisms used to enhance plant growth.




Yield gap: how to close it?
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Prof. Van Ittersum — Biostimulant World Congress (2019) address

Reducing

* weeds

* pests

* diseases

* pollutants

Yield gap>

Van lttersum & Rabbinge (1997) Field Crops Research
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Huge Diversity of Compounds

A Very Broad Landscape of Emerging Products

The Chemical
Biology of
Plant Biostimulants
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Eight categories (Calvo et al. 2014)
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Biostimulants

— Microbial inoculants
— Humic acids (including Fulvic acids)
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— Protein hydrolysates & amino acids (including MicroProteins)

— Seaweed extracts

— Complex organic materials (including Phytohormones)
— Beneficial chemical elements & Inorganic salts (including

phosphite)
— Chitin and chitosan derivatives
— Anti-transpirants

Plant & Soil (2014) Marschner Review
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Abstract

Background Plant biostimulants are diverse substances
and microorganisms used 1o enhance plant growih. The
global market for biostimulants is projected to merease
12 % per year and reach over $2,200 million by 2018,
Despite the growing use of biostimulants in agriculture,
many in the scientific community consider
hiostimulants to be lacking peer-reviewed scientific
cvaluation.

Scope This wticle describes the emerging definitions of
biostimulants and reviews (he litevature on five calego-

Keywords Microbial inoculants - Humic acid - Fulvie
aeid - Protein hydrolysates - Amino acids - Seaweed
exmracts - Biostimulants

Introduction

Plant biostimulants, or agricultural biostimulants, in-
clude divarse substanees and microorganisms that on-
hance plant growth. The glabal market for biostimulants
has heen projected to reach $2,24 Imillion by 2018 and

WILEY




PhytOhOrmOneS — old timers and newcomers
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Cell Cycle Control &

Planta (1996) 200: 212

Cytokinin controls the cell cycle at mitosis by stimulating the tyrosine
dephosphorylation and activation of p34°®Zlike H1 histone kinase

Kerong Zhang', David S. Letham' -, Peter C.L. John'*

' Plant Cell Biology Group, Research School of Biological Sciences, The Australian National University, ACT 2601, Australia
* Cooperative Rescarch Centre for Plant Science, GPO Box 475, Canberra, ACT 2601, Australia

Received: 27 October 1995/Accepted: 8 January 1996

Abstract. In excised pith parenchyma from Nicotiana
tabacum L. cv. Wisconsin Havana 38, auxin (naphthalene-
l-acetic acid) together with cytokinin (6-benzylamino-
purine) induced a greater than' 40-fold increase in a
p34°“Llike protein, recoverable in the pl13™<'-binding
fraction, that had high HI histone kinase activity, but
enzyme induced without cytokinin was inactive. In sus-
pension-cultured N. plumbaginifolia Viv., cytokinin (kin-
etin) was stringently required only in late G2 phase of the
cell division cycle (cdc) and cells lacking kinetin arrested in
G2 phase with inactive p34°““*.like HI histone kinase.
Control of the Cdc2 kinase by inhibitory tyrosine phos-
nhorvlation was indicated bv high nhosnhotvrosine
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Cytokinins form a major group of Biostimulants

Introduction

Cell cycle control can be exercised by interaction of the
key cell division cycle {cdc) catalyst p34°*? (the 34-kDa
product of the cdc2 gene) with different cyclin subunits
that direct its protein kinase activity to specific substrates
(Peeper ct al. 1993), by cyclin dependent kinase inhibitor
(CKI) proteins (Pines 1995) and by enzymes that control
its enzyme activity through phosphorylation (Gould and
Nurse 1987; Millar et al. 1991), so providing a likely
universal mitotic control (Nurse 1990).

In plants we have noted changes in the level of
n34°¢2 |ike nrotein that are consistent with an hvnothesis
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How Phytohormones drive the
Cell Cycle?

(A)

Developmental
Hormones programs

b
B — B

b

Light Nutrients
Plant growth
(B) (C)
Cell Proliferation | Building blocks for
cellular machinery, . .
DNA, cell walls, etc. Mineral nutrients
e.g. N, P, K, trace
Active Cell Division et
and Growth
F 3
Drives cell cycle Fertilizers
(organic/chemical)
Phytohormones
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Darwin on Earthworms: The
Formation of Vegetable
Mould Through the Action
of Worms With
Observations on Their
Habits by Charles Darwin

Darwin, Charles

Mote: This is not the actual book cover




Vermicomposts
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Towards
a Wider
Diversity

Compact Dwarfs
are crucial varieties
for the future of
coconut breeding

1,2 & 3. The Niu Leka
Dwarf from Taveuni island
in Fiji was the first
Compact Dwarf to be
described by scientists,
but this is not the most
productive.

4, 5, & 6. During surveys
conducted in French
Polynesia, the first
Compact Dwarfs

with orange-red fruits were
identified in Moorea island.

7. Some of the best Compact
Dwarfs from Moorea island
produce big round fruits
with a tasty coconut water
and a specific nice pink
colour in the immature
husk.

8. Around Suva

im Fiji, more than twenty
new varieties of compact
Dwarfs were observed,
such as this yellow form
with pointed fruits. Some
may derive from crosses
between Compact Dwarfs
and the Malayan Red
Dwarf.

9 & 10. Two more
Compact Dwarf Varielies
from Tahiti island

11 & 12, A compact

dwarf variety from Tubuai
Island, Australes
archipelago in French
Puolynesia, showing very
unusual terminal flowers
at the end of the spikelets.

By R. Bourdeix, T, Kete,
and V. Kumar, 2017

Poster available free at:
hitps:ireplantcoconut. blogspot.fr




Are there natural Biostimulants in animal
waste?

A Rice-carp system (Zhejiang)

Cyprinus carpio

Eriocheir sinensis

e

Pelodiscus

sinensis I ]

Procambarus G Dr Markus Langeland
(SLU Uppsala)

clarkii

Misgurnus
anguillicaudatus
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SCIENTIFIC REPg}RTS

OFEN Can the co-cultivation of rice and
ﬁsh help sustain rice production?

rgling i, Znang?, Wssheng R, Larg s, sispas i,
KL Lomet 2, Fat b, Shiing Logs Lescherg ojon oot & v Crent



Jenna Senecal, PhD candidate Dr Cecilia Lalander
(SLU Uppsala) (SLU Uppsala)

Human urine as a source of

== Biostimulants
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What is a GOOD “Fertilizer”?

 Essential nutrients

(Macro - NPK & micro-nutrients as
building blocks)

* Improves soll structure
& holds water

* Promoting GROWTH
- plant cell division
(biostimulants)

plant




e true voyage of
jcovery lies not in
ging new landscapes;

tin having 2

- Marcel Prou




Thank You!

For more information,
jean.yong@slu.se

+46 70 249 23 21
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Plant Biostimulants in FPR

DEFINITION

"A plant biostimulant shall be an EU fertilising product the function of which is to
stimulate plant nutrition processes independently of the product’s nutrient
content with the sole aim of improving one or more of the following
characteristics of the plant or the plant rhizosphere:

(a) nutrient use efficiency,

(b) tolerance to abiotic stress,

(c) quality traits, or

(d) availability of confined nutrients in the soil or rhizosphere.”

Dr Theodora Nikolakopoulou, EU Commission
FPR: Fertilizer Product Registration



Plant Biostimulants in FPR
component materials allowed

non-microbial PBs

(o

n principle any of the Component
Material Categories (CMCs)

CMC 1: Substances and mixtures, primary
CMC 2: Simple plant parts or extracts

CMC 3: Compost

CMC 4: Energy crop digestate

CMC S: Other digestate

CMC 6: Food industry by-products

CMC 8: Nutrient polymers

CMC 9: Polymers other than nutrient polymers

CMC 10: Products derived from animal by-products

CMC 11: By-products in the meaning of Directive
2008/98/EC

Dr Theodora Nikolakopoulou, EU Commission

microbial PBs

Micro-organism listed in CMC 7

e Azotobacter spp.
e Mycorrhizal fungi
e Rhizobium spp.

» Azospirilium spp.

* X ox
* s
* *
*

*

FPR: Fertilizer Product Registration



