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Innovak presence across
the world
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Innovak’s business model

It's a “customer intfimacy model” or “demonstration model” since it
requires the grower to be proven the products effectivity so the sale
can be finalized. The model is identified with the arrow diagram (value
proposition — demonstration - price) in which the demonstration is the
core of this model enforced by Innovak’s commercial feam.

FINAL USER

REGIONAL PROJECT LEADER

- Project leader: Products and processes
development

- Project leader: Basic research - Project leader support and agronomical
research
- Project leader: Processes and quality
systems
- Marketing Project leader

VALUE PROPOSITION DEMONSTRATION RELATIONSHIP

Strategic Human
Administrative Management Resources

PROJECT LEADER PROCESSES AND PROJECTS SUPPORT F
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Reliability of the products: base of
our business model

» Bioproducts development for infegrative solufig

> When using microbial-based products, is the o
inoculant capacity enough to establish and
maintain sufficient activity and consistency in the

rhizosphere? EE— A
> Novel commercial approaches are being EE——’// N
develgped v-\/h|ch. o|m. aft omphfymg |OFO| e ‘ \\‘
beneficial microbiota instead of inoculating =T aa L e
,_"< P ooy T
standardized microbial products [du Jardin (2015). _?‘1@
Scientia Horticulturae 196, 3-14]. |

. . i Probiotic
» A parallel can be made with the human intestinal 30 Billion

microbiota: adding inoculants (i.e. ‘probiotics’) is ™ spobitic
one thing, but feeding beneficial bacteria with e

prebiotics seems even more important [du Jardin
(2015). Scientia Horticulturae 196, 3-14]. !{Mg{g!}/
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Developing integrative solutions

But what happen on rhizospheric microbiota, crops yields and crops quality
if “enhancers” of root exudates production (prebiotics) that act as
Yamplifiers” of the local beneficial microbiota, inoculants (probiotics) and
their substances produced (postbiotics) are employed together?

14C Activity in root

exudates
C = control
f = foliar
| = soil
Complex of phenolic Tresg:
compounds from vegetal . ., ATPase activity in roofs
4 2 *
sources (SAT) E L CN = control
2 0.12 4 BCN —
“ENHANCER” 28 : ws. | SLT S0 PPM
ot @SN
‘g 0.04 | SN =100 ppm
E -
< =
w w w ~/
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Beneficial microbial
consortium (SA2)

“PROBIOTIC”

OH

A\

N
Substances mdde by the
beneficial microbial
consortium (SA3) ghost
probiotics

“POSTBIOTIC”

Penicillium billai (P-solubilizing
fungus)

Penicilium  rubens  (P-solubilizing
fungus)

Trichoderma harzianum (mutualistic
fungus strain)

Bacillus subtilis (PGPR-bacterium)

Azospirillum brasilense (Auxin
production)

The research is still emerging, but
studies suggest that posbiotics play a
role in defending against pathogens
and helping the immune systems
adapt fo any changes in the

microbiome

Developing integrative solutions

How can affect
SA1, SA2 and SA3
the rhizospheric
microbiota, crop
yield and crop
quality ¢
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Developing integrative
solutions

» Experimental design

Teatment |1 |3 | s | 1 | o

Control Conventional Organic Conventional Conventional
Zone 1 (soil without management management management management
plants) + SA1l + SA1 + SA2
Control Conventional Organic Conventional Conventional
7Zone 2 (soil without management management management management
plants) + SA1 + SA1 + SA2

*Each treatment comprises 4 plots from which 5 plants during flowering were sampled
to make a pool per plot for further analyses.

**Conventional management comprises N-P-K fertilization while organic management
includes fish hydrolysates and humics.
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?G‘E.E'fv‘?on gen®Mme\ nnouncements™

MICROBIOLOGY

Developing
integrative solutions  crim amum v civared n

Amended Soils by 16S and Internal
Transcribed Spacer 2 rRNA Amplicon

. . Metagenome Sequencin
=» Relative abundance of bacteria and = e -
All Asaff-Torres,®< Marlana Armendariz-Ruiz,® Manuel Kirchmayr,®

fU n gi O‘I‘ C | O S S |e\/ el Raul Rodriguez-Heredla,® Marcos Orozco,? Juan Carlos Mateos-Diaz,®

Luis Figueroa-Yanez,P Itzamna Baquelro-Pena,® Jorge Verdin®

Conv. Conv.

. Conv. Conv.
Soil Conv.  Org. +SA1 +SA1 Soil Conv. OQrg. +g:\1 +SA1
+SA2 +5A2

=
o5% —
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85%

= Malassezia

80%

Abundance %

= Cytophagia 80% = Hypholoma

75%
. 75%

70% = Phycisphaerae . = Ustilago
65% = Sphingobacteriia R ”
60% . ) [} m Fungi

= Acidobacteria 2 oo
55%

= Betaproteobacteria % oo = Kluyveromyces
50% - 50%

= Planctom acia 3
e anctomycetac o % = Ustilaginales®
40% = Bacilli <L 0%

35% N . Y.
= Actinobacteria o = Spizellomyces

30% 30%

25% = Alphaproteobacteria s

= Mortierella

20% ® Gammaproteobacteria #°*

15% = Ceratobasidiaceae'

10%

5% = Olpidiaster

0%



Developing integrative solutions

» Absolute quantitation and mean abundance of fungi and
bacteria in the rizosphere/rizoplane from C. anuum. L
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4.0 4
. Fungi . Bacteria

[1] soil; [2] rhizosphere conventional crop; [3] rhizoplane conventional crop; [4]
rhizosphere conventional crop + SAT; [5] rhizoplane conventional crop + SAT; [6]
rhizosphere conventional crop + SA1 + SA2; [7] rhizoplane conventional crop + SAT
+ SA2.
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Kg/plot

Developing infegrative solutions

» Effect of biostimulants on yields and fruit quality in C. annuum L.
'l
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*The values are the average of two independent experiments (4 replicates each
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An Integrative biostimulant acting
~as a bioconftrol product

Sclerotium cepivorum
causes onion and
garlic white rot

onftrol product

An integrative blos’rlmulon’r InNBvaK
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Developing infegrative solutions

Pratylenchus sp.

Radopholus similis
Meloidogyne sp.

Fusarium oxysporum

Traditional solutions: direct attack to the causal agents
employing nematicides and fungicides

Results: Inconsistent and/or short-time control /NNovaI/
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Developing integrative solutions

« Well root Poor root
development development
High microbidal Poor microbial
growth growth

Low biodiversity,
competition and
antagonism

High biodiversity,
competition and
antagonism

el soetoled= Compacted
- s0ils . ' soils /

However, several times, causal
agents proliferation is a symptom of
unappropriated culture conditions

Invovak
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SOIL COMPACTION (2019)

160 147
146 142
140
120
100
80
60
07-dic 18-ene 15-feb 09-mar 10-jun 4.50
=——T. PROM 5X + NUTRI. 23 — =TESTIGO 23 .
T. PROM 5X + NUTRI.46 TESTIGO 46 4.00
Treatment with soil conditioners -
) ) 3.00
This procedure is enough for
conftrolling nematodes? e
2.00
No, but helps to avoid explosive

increases of their populations.
Besides, productivity is improved.

Developing infegrative solutions

VIGOR — SUCKER HEIGHT (m) PLOT 9-10 (2019)

CONTROL 6,30 cm/week
PROMESQOL +NUTRISORB L
7,60 cm/week

+21% weekly increase in
sucker height

4.25
+ 94%

CONTROL 7,66 cm/week
PROMESOL +NUTRISORB
L 8,07 cm/week

+5% weekly increase in
sucker height

& & SO S © K
& & N DI
P I, N SR A
~——PROMESOL 5X + NUTRI. (m)  ---TESTIGO (m)
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Developing integrative solutions

, S Biological
Integrative nematicide: S nematicide:
Paecilomyces lilacinus + Root emical  pqecil
. nematicide elieilielin) (e
exudate production enhancer lilacinus
) ) A
chcid 1 1| |

B Radopholus  mPratylenchus Meloidogyne

c§be bee ed

aaad

I 12320
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0
1354 Q
N 50
B 43¢
l 520 @]
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2032 O
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N 932 0
32860
4440
7280
5920
8320
9390

N
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@

CONTROL NEM 1,5 KG/HA NEM: 1,56 KG/HA NEM: 2.0 KG/HA NEM: 2.0 KG/HA CHEM: 55 KG/HABIO: 2 KG/HA
(3 AP) (2 AP) (3 AP) (2 AP) (1 AP) (2 AP) )
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Developing intfegrative solutions

Integrative biocontrol product:

antagonistic microbial consortium +
root exudate production enhancer

)

Year
Treatment 2015 2016
Control o) 10*
CM 2 kg/ha 0 0
CM 4 kg/ha 0 0
Phymatotrichum S & 1G)ine 0 0
omnivorum CM 8 kg/ha 0 0
causes Texas _
root rot *Number of pecan ’rrges/Ho d|eo_l by the
attack of Phymatotrichum omnivorum INNOVE I(

/NN G L OB3L



Final considerations \

The agricultural sector faces great challenges, such as to &

guarantee food security for the growing world population:
provide safe, GMO-free foods, according market mega-trends,
confront global warming consequences, avoid increosin‘g{

greenhouse gases emission, etc.

According to these challenges, Innovak's vision for o @5

sustainable agriculture is that "it is necessary to reduce the Uﬁé '-

economy principles, that should improve consistently nutrhent
.

Thank you very much for
your kind attentionijj
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