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Mycomhizae
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Indeterminate growth Mycomhizae Mucoromycota
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Biodiversity: Diversity and Taxonomy
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Partnerships for the goals Zero hunger

Revitalize the global partnership for sustainable development
Enhance regional and international cooperation on and
access to science, technology and innovation

Produce enough food for the world

Life on land : Good health and well-being

Sustainable management of all forest types Produce healthy food
Promote fair and equitable sharing of the
benefits arising from the utilization

of genetic resources

Climate action

Promote mechanisms for raising
capacity for effective climate
change-related planning and management

Responsible consumption '
and production Clean water and sanitation

Reduce water consumption
in industrial processes
Improve water and sanitation management

Produce sustainable
Recycle and reuse in a circular economy

Sustainable cities and communities

Adequate, safe and affordable housing
Waste management / increase resource efficiency

Increase the share of renewable
energy in the global energy mix

Industry, innovation, infrastructure

Meyer et al 2020 Support domestic technology development
Significantly increase access to information (Open Science)
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Pathogens Attack

Antagonistic Action

Baneficial change in
microbial diversity

Rust Bio control by Fungi

B @ ® &

Dead pathogen ~ Antibiosis

"ﬁ}é: ‘5‘3 ® -
¥>Secretion cﬁmetabolite
Dead pathogen

e Spe :%
== . ‘R -
Healthy plant Dead pathogen ~ LYSIS enzymes Rust diseased plant

L @®  BC
Hyperparastitism EQlga1t =0 @® Rust and smuts
i _® g _ ® ¥ .
@B BC Goi o litien '8¢ Bio control agents

2019
Niche overlap and food
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richoderma harzianum puKNTOPIAOG-cATTPOTPOPLKOC-TIOPOCLTIKOC LUKNTOLG

Secondary infection

Isolation and Identification \
: Promotion of tomato growth) @ /
72 isolates ’ ’

Dual culturing assay at 20°C

28 isolates Multiple Criteria Screening )

W\

Senescent leaves

i} -

Supp&gg;ion of

& S 8 > BYCinerea sporulation
4 isolates \ gl

Trichoderma koningiopsis T-51 _
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Sheet Culture of the Commercial Fungal Pathogen, Metarhizium anisopliae F52,
for Controlling Beetle Pests of Trees and Varoa Mites in Beehives
Jarrod Leland and Tom Corell (Earth BioSciences)

Problem: Metarhizium anisopliae strain F52 (MetF52) is a

fungus that infects insects, primarily beetle larvae. Earth

BioSciences has registered MetF52 for non-food use in : "

greenhouses and nﬂrseries, and at limited outdoor sites Three Formulation StratEQleS for F52
targeting ticks, beetles; root weevils, flies, gnats, thrips. ranular liquid
Culturing and stabilizing MetF52 on fabric sheets would allow band / sheet

application technology using bands around trees to control o~

beetles and sheet in beehive frames to control Varoa mites.

Accomplishment: Methods for the efficient production and
stabilization of MetF52 on fiber sheets are currently being
developed at NBCL in cooperation with Earth BioSciences.

Collaborators will evaluate the efficacy of sheet cultured

fungi in controlling Varoa mites in bee hives (Rosalind ‘

James, ARS, Logan, UT), Asian longhorn beetle (Ann Hajek,

Cornell University) and pecan weevils (David Shapiro-llan, Example Target Insects of MetF52 Sheet Culture
ARS, Byron, GA).

Impact: Efficient production and stabilization of Met52 in
sheet culture would provide an application option for this
registered product potentially well suited for controlling
beetle pests in trees and VVaroa mites in honeybee
production.

Varoa Mites . . e ]
On Honeybees e R b Pecan Weevil
e Adult (Top);

Larvae and

Asian Longhomn Damage Bottom

Beetle Adult
Sheet cultures replacing Male and Female

one frame in a bee hive for (Top) and Pupae
Varoa mite control Inside Wood

ian Longhorn
Beetle Adultona
Fiber Band
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1. Predacious fungi/capturing/carnivorous

BlogAeyyog
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Non C. ring
(Pandit, 2014)

Trichoderma spp.
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Multifunctional role of fungal endophytes in plant tissues

Production of endophyte-
specific metabolites

|

Interactions between ?

endophytes
T Endophytes in plant tissues

Interactions with
plant metabolism

_ Weedicide
1 activity

Survival in o
plant tissue \
Imatctlnas with
t ens
Interactions with it
herbivores
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® Active fungal biomass

@ Biopolymers

A Formulation adjuvants

Beauveria spp.

Biocontrol with endophytes

Biological crop protection with innovative formulations
of endophytic entomopathogenic fungi against insect
herbivores

E Formulation
= 4 and
Screening Cultivation Application:

Fermentation
Repellent

effect Penetration
( ( ‘ Colonization Wettable
o ) powders for
spray
applications

Film
coatings

for seed
treatments

Beads

A Colonization
/ ®
!

Death

through J & 5 { ) .
mycosis » Active fungal biomass

4 Formulation adjuvants

It '
Penetration ~ = Biopolymers
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Metarhizium brunneum Dutd «mayidec»
EVOOPUTLKOC plant health

v s tress tole
gvtopomnaboyovog vod catch crop

HUKNTOC potato FRENERE - 0wt e.g. Phacelia tanacetifolia

r

endophytic,
entomophatogenic

| seedcoating

¢ / nematuﬁhagous fungus
' beneficial microbial community additive

*
endophyfic, tubercoating g
entomophatogenic fungus /’* - B -

additive
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Heart disease

meat
Global demand for
besity
I bazl‘:;rdeidemic unsustainable and rising
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Koji Superprotein

Bacon

All the umami, without the oink.

FROM A JAPANESE FUNGUS

. 249 l 169 ‘ O0g _
W Protein Dietary Fiber Cholesterol
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FUNGI PERFECTT'S

MYCOMEDICINALS'

Cross-INDex OF MusHroOOMS AND TARGETED THERAPEUTIC EFFECTS*

FHE
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(Hiratake/Pearl Cyster)
5 sufphiurens
Ghlcken n1 the Woods)
Polyporus wmbelatus
(Zhu LIngJ
[Suuhlrulakwsplllr(iﬂlj

Trameles versicolor
{Yun Zhi/Turkey Tail)

*These statements have not been evaluated by the Food and Drug Administration.
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BloautBavoAn, Blovtilel, BroagpLo

Seed oils
Flaxseed, Soybean,
Apricot, Papaya,
Groundnut, Coconut,
Sunflower, Canola, etc.




Evépyela  Brokavoipo

Overall vision:
lipid based advanced aviation fuel

Methane

anaerobic
digeslion

products

Aviation fuel

Sunlight
CO.

Pretreatment
& Hydrolysis

Engineered

Algae/Yeast
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6. Lipid extraction &
2. Pretreatment 4. Fungal lipid 5. Fungal transesterification

& enzymatic fermentation biomass drying
hydrolysis

. Corn stover collection
& transportation

Fungal
Biomass

8. Solar-bio-power Fegrflgntatlon Elomass ?rude ;
generation esiducs uent esidues Glycero

|
7. Wastewater treatment :
Lignin F T ‘ |
Combustor | RQ 030600 . i |

| unit 088, i

- 3. Lignin | ONC ]

0 I OO \
processing | gow 2288 1 ] “

I
- ]
———="4 ___Kh_! Aecrobic treatment |

Anaerobic
Power Lime digestion
(Electricity treatment

& Heat) AD Effluent
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Direct Transesterification
Mucor circinelloides A Meteotepomnoinon %

URM 4182 |

Ethanol Wet Biomass 200 °C for 4 h.
{Magnetic stirring)

== v uuknAtakn Bropala

Starch

Growth in different

carbon and energy Biodiesel
sources " Esters >96% wt

s et s - (] v ~nes —_—— e —— -

EAailoyovol o Bifein A e

ZUYOMUKNTEG &- o

«  BPMoAO,

Transestenﬁcanon

Mucor circinelloides 97% biodiesel yield




SEPARATION

Evépyela  Brokavoipo

Acid
Catalyst

/ u UK n A'l'a K r’] B LO udza R e m%%ggom:nw TREATMENT o |

Harvesied oleaginous
veast blomass

(C) Baich cultares

(R Selection of low cost
h optimization

(A) Oleaginous yeast for hig ;
lipid productivity raw materials for large
: scale production

i EAaloyovol

exiraction

e YT e pl‘mlunlu ZL’) ueq

Iﬁ I.l i | Catalyst

(I¥) Large scale

Bicsdie—ul o 1 I LR CH,OH _

(H} Supplyving blodiesel B & I - ! o 'L' “H T

-
to fuel station e R ‘ i —

(L) Characterization of blodiesel Glveeral
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Food Industry
Leather processing
Molecular Biology
Peptide synthesis
Pharmaceuticals
Tannery & Detergents
Washing Powders

Chemical Industry
Food Industry
Leather industry
Molecular Biology
Peptide synthesis
Pharmaceuticals
Washing Powders

Agriculture

Chemical Industry

Food & Feed Industry
Molecular Biology
Paper and pulp industry
Pharmaceuticals

Lignocellulose-containing Sustainable environments

biomass

Dairy industry
Detergent industry

Feed supplement

Food & Feed industry
Molecular Biology
Pharmaceutical industry
Therapeutic agent

Hemicellulossa Lignin

Callulosa Hemicellulose
Hylan

Lignin

Paroxidase
Laccases

Biodegradation
Bio-ethanol
Bio-refinery
Food Industry

Cellulase
Cellobichydrolase lx,‘,l__ma

Cellobiose Oxidised monomers

MKylobiose
B-1.4-glucosidase Glucose feed_stock from cellulose
B-xylosidase Molecular Biology
Glucosae Paper-pulp industry

Hyloso

Cellulase

<
Xylanase

Composting
Food Industry
Leather Industry

Molecular Biology
Paper and pulp industry

Bioconversion of hemicellulose

Improving rumen digestion
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Agrochemicals
Exceszive use of
Fertilizers and
pesticides

Industrics
Plastics, wood, texiile,
Preservatives,
microclecironics,
refineries, efe

Sources of
Environmental
Contamination

o . B S S

1

Mining activities
Smelting, river dredging,
mine spaoils and tailing,
metal industries cte

Waste disposal
Sewage, sludpe,
leach ate from landfills,
flv ash dispozal cle
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Bapea peETaAAa

. As: Pesticides, wood preservatives, biosolids, ore 1. Weathering of minerals
mining and smelting 2. Erosion and volcanic activities
. Cd: Paints and pigments, plastic stabilizers, 3. Forest fires and biogenic source
electroplating, phosphate fertilizers 4. Particles released by vegetation
. Cr: Tanneries, steel industries, fly ash
. Cu: Pesticides, fertilizers, biosolids, ore mining and
smelting
. Hg: Au-Ag mining, coal combustion, medical waste
. Ni: Effluent, kitchen appliances, surgical instruments, B A.lentulus W A.terreus W R.oryzae W Consortium
automobile batteries
. Pb: Aerial emission from combustion of leaded fuel,

batteries waste, insecticide and herbicides

Pollutant removal (%)

Cr(CreCu) Cr(CreCu+DM) Cu CulCr+Cu) Cul(CreCusDM)  AB PO DM (AB+PO) DM [CreCu+DM)
Pollutant combination
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Leaching/washing/flushing Use water or a surface active substance
PR Use electric current to immobilize the
Vitrification pollutants
Solidification/stabilization/ Use of materials with high capacity to
immobilization bind with metals as soil amendments
Physicochemical
Methods
Extravagation off-site Cover the mine soil with
disposal uncontaminated soils from offsite
Transport the uppermost layer of the
contaminated soils to a no
Reme: .
technology

contaminated zone
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A5, MYCOREMEDIATION

BIOREMEDIATING ENVIRONMENTAL
TOXINS USING FUNGI

BIOLOGICAL INDUSTRIAL

Many fungl and feed on bacteria that » A U filters can capture hazardous site
are pa enic to humans. » and mmlcﬂl- from Papermills, Dye
. and Power Plants.

Natural microbial communities participate
with the fungi to break down
contaminants, eventually into carbon
dioxide and water,

k & -
Contaminated ~Brown thds and
Wood-degrading fungl are particularly quarantined mill sites can be
effective in breaking down aromatic pioremediated to break uonn complex,
Dﬂll.l:ln Lmrc components af carcinogénic compounds before ¥
m) herbicides, pesticides. leach into the groundwater.

There are as much as 8 mlles nl' mycelium Mushrooms can be “trained” to break
{mushroom filaments) in bic inch of down TNT, PCBs, Dioxins, and other

soill These make a peﬂmnltu tor dangerous toxins.

rlog;lh_glmtiln'llnlnu from site runoff,
ns of endlla;emd polypore
mushrooms are ﬁlwp:u and T ——
avian
= e




AM\eC BLotexvoloyLkec epapUoyEC  PBlovavotexvoloyia

v’ Bloyevr vavoowpatidia
biogenic nanoparticles

Healthcare &
Biomedicine

Bacteria Fungi Algae Yeast Virus

Je F W

Agriculture

Food industry
Water
treatment
Renewable
energy

Opticals Intracellular or extracellular extraction
Bio-prospective Green-extract:
applications of o Proteins,

metal Polysaccharides
nanoparticles e
Bio-surfactant
Electronics

Metal solution

Green synthesis g

Nanorods, Nanowires,
Nanoconjugates, Nanotubes




’ ! ! Metal salt + Fungal extract
A)\)\Eq BLOTEXVO)\OVLKEC Ed)ap HOVEC (Proteins, Enzymes, Nitrate reductase)

Blovavotexvoloyia
4 / Reduction gl
v' Mukntoyevr vavoowpatidla lc
mycogenic Nna nopa rtides [ Synthesis of metal nanoparticles ]

(Heterogeneous & low yield)

l

Optimization of reaction conditions such as pH,
temp. incubation period, conc. of metal salt,
conc. of fungal biomass
(Homogeneous & high yield)

l

Characterization of nanoparticles
(UV-Vis, TEM, SEM, FTIR, AFM, DLS, XRD,
EDX etc.)

l

Applications in various field
(Medicine, Environment, Opticals,
Agriculture, Cosmetics, etc.)

Metal salt solution

Fungi secrets various
types of Proteins,
Enzymes, Nitrate
reductase

Nitrate reductase @
enzyme

NADH e Oxidation e Ay
)(—> — >
NAD Reduction ®

Extracellular enzymes, \ * | Metal ions binds
roteins, organic i i
m:Iecules in I::Iution '*3 @°@® ..‘ @@@ anc:;:t:;;c:;sa\;nth

leads to synthesis of components

nanoparticles Extracellular
synthesis of NPs
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https://www.youtube.com/watch?v=t1UjGTnWGYU&ab_channel=EcovativeDesign
https://www.youtube.com/watch?v=t1UjGTnWGYU&ab_channel=EcovativeDesign
https://www.youtube.com/watch?v=DCjoiRa6aMQ&ab_channel=BloombergQuicktake%3AOriginals
https://www.youtube.com/watch?v=DCjoiRa6aMQ&ab_channel=BloombergQuicktake%3AOriginals
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BIOPLASTIC COMPOSITE

Fiskars Biennale 195159
Helsinki Design Week 5-15.9
World Design Week Tour

KORVAA TEAM:
Nina Pulkiiz, Géza Szilvay, Mera Pentila, Thomas Tallgvist. S
i oo

ACING LEATHER

~ COMPOSITE OF FUNGAL MYCELIUM

Cells of the fungus Trichoderma reesei, mixed with microbially
‘produced cellulose. The dried composite is hard and light
Researcher Géza Szilvay, V1T

BIOLOGICAL FOAM
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AAM\EC BLOTEXVOAOYLKEC EPAPOYEC
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v AOULKA UALKAL

L e

Qi.“ cultured bio-binders cnns;:cructiﬂn waste new materials
-"_ bacteria, fungi, and plants wood framing, sheathing, wall board wiood framing, sheathing, wall board
%
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©

To 2018 Cekivnoe n eTaipeia Meraki People, mou ouviotatal 6Twg Aéel Kai
TO Ovopd ThC ato avlpwoug pe Tabocg, de€10TNTEC, £0TiAdon Kai dEapeuon
dnAadn pe Mepdki yi' auto Tmou Kdvouv!

‘Etvo1, amopdaoioav va KaAvouv Thv £TIXEIPNHATIKOTATA TWV GTWXWV
mpaypatikéTnTa (frugal entrepreneurship).

TThpav kKAadid sAidg, Ta BpuppdTtioav, Tou¢ £palav HUKAAIG Kai £Tal
onuioUpynoav Thv TPpWTh TtapTida paviTapiwy e KAadid sAidg. Twpa
£TOINACOUV TO XWPO TOUC WOTE va vivel éva axoAcio piag "dAAng
ekmtaideuonc”.

H yewpyia aAMiwg AoITtov... opyaviko XWHd, eTIXEIPEIV HE AVAVEWTIHES
mpwTeC UAeC (biobased materials) kai tpoidvTa pe yvwpova thv d€opeuon
avOpakal

2 ac mepipévouv ato Atelier Twv Artshrooms kai Tnv Akadnpia Twy
Moucwwv...
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EOvko kal Kamodiotplako Mavemiothipo ABnvwyv
Tunua Blodoyiag, Topgag OtkoAoyiag kot TagWVOULKAG

METANTYXIAKO NMPOrPAMMA 2NOYAQN
«OIKOAOTIIA KAI AIAXEIPIZH MOIKINOTHTAZ»

MukoppLleC
npooia Ko EPapLIOYEC

2TA MNAAIZIA TOY MAGHMATOZ2
«MEPIBAANONTIKH BIOTEXNOAOTIA»

[KOVou-Zaykou Z.
B e

Akad. Etoc 2025-2026




JUUBLWOoN LUKATWV UHE PLULKO oUOTNUO GUTLKWY OPYOVLO WV

MUKNTEG Qutikol opyaviopol
Mucoromycota Bryophyta
(Glomeromycotina)  /\emtr .Q@pportia Pteridophyta

Ascomycota Gymnospermae
Basidiomycota Angiospermae

2YEON apoLpalotntog

95% owkoyevelwv-80% eldwv
6.000 €idn pukntwy, 240.000 idn putwy
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MUKNTEC Qutwkol opyaviopol
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No colonization

Mutrient transfer
via root hairs
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AM-colonization

Increased resistance to
faliar pathogens

Increased drought tolerance

Increased salt tolerance

SAR-like responses
(3A and A dependent)

Nutrient transfer
via AMF
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Local resistance to
root pathogens
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Increased resistance

Phosphate depletion zone

to heavy metal toxicity

Systemic resistance
to root pathogens
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Evbouukoppile¢  Ektopukoppllec EKTEVOOUUKOPPLLEG

*Aevbpopopdec MukoppLlec (Arbus@

*Mukoppulec epikostdwv (Ericoid)

*Mukoppllec apumovtosldwy (Arbutoid)

*Mukoppllec Lovotpormoedwv (Monotropoid)
A

*Mukopplec opxeostdwv (Orchidaceous)



Evoopukoppllec

*Asvépopopdec MuKBRPIZES
(Arbuscular MycorrhizassAM)

Aevbpopopdec Kuotopopdpec Mukopplleg
(Vesicular Arbuscular Mycorrhizas VAM)

Bryophyta

Glomeromycotina Pteridophyta
Gymnospermae

Angiospermae

85% OLKOYEVELWV



EvoopukoppLlec

*MuKOppPLIEG EPLKOELO WV
(Ericoid ERM)

*MukoppLleC ApUTTOUTOELO WV
(Arbutoid ARM)

*MukoppLleC LOVOTPOTIOELO WV
(Monotropoid)

*MuKOppLlEC OPXEOELO WV
(Orchidaceous)

EktevOoUKOpPLLEC

Bryophyta

: : Ascomycota
Ericaceae-Ericales Y

Pyrolaceae

Ericales-Arbutus-
Arctostaphylus

Basidiomycota

Monotropaceae  Basidiomycota

Orchidaceae Basidiomycota

Ascomycota
Basidiomycota

Gymnospermae
Angiospermae

(Glomeromycotina)
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{e) Ectomycorthizaea

{a) Arbuscular
mycorrhizas

(b) Orchid
endomycorrhizg




Evoopukoppllec

*Aevbpopopdec MUROPPLIEC
Aevbpopopdol LUKOPPLILKOL LUKNTEC
(Arbuscular Mycorrhizas AM)

Aevbpopopdec Kuotopopdpec MukoppLleg
(Vesicular Arbuscular Mycorrhizas VAM)

Evoopukopplllkol LUKNTEC UTIOXPEWTLKA BLotpodLkoi
Ayevnc avarmopoywyn

BpaxuBieg(4-15 nuepec) 6evopopopdeg dopeg



Glomeromycotina ==
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*Aevbpopopdec Mukoppllec

Gigaspora

. spore wall o
| germination




Evoopukoppllec

*MukoppLlec EPLKOELO WV
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- Gymnospermae

Angiospermae

Ascomycota

Basidiomycota
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Hartig net
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i ™ fruiting body

Baoldlokapriia - AOKOKALL Eckomyoorliizae

onroots

UTTEPYELDL - UTTOVELXL

‘leaky roots’

Up to 10% of sugars
go to the fungi

omycorrhizae

EKTOUKOPPLLEC
(ectomycorrhizas ECM)



WWW= Wood Wide Web
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Percent biomass of trees associated with ectomycorrhizal fungi

66 This stud y shows that symbiotic relationships obey clear
rules and are strongly related to climate, and that

climate change is likely to have massive impacts on the

symbiotic state of the world's forests. y»
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Atlomoinon WLotTATWYV yla aslpopLkn avamtuén

Amtopovwon kot dtatrpnon HukntoAoytkoU LUALKOU

Xpnon pukntoAoykou epBoAiou
(kuplwc oe dutwpLa-pot cultures/in vitro cultures)

Evoopukopptlltkol HUKNTEC EktopukoppL{tkol LUKNTEC
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Xpnon pukntoAoykou epfoliou
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Evoopukoppllikot HUKNTEC EkTopUKOpPLLKOL LUKNTEC

Mn kaAAiepynotpot AM (ektoc ERM)  KaAAitepynoipuot ECM ev pepet

sETtiAoyn Bayevwy oteAexwV

[vwon ouy_.en Kd)V_gVé(T[TUEf]C YLl OXNMUOATIOMO HUKOPPLLWV



MpogéAevon pukntoloykoU epBoAiou

Evoopukoppllikot pUKNTeC  EkTOpMUKOPPLILKOL LUKNTEC

2TopLal Ao UTIOCTPWLOL MuknALlo amo KaAALEpYELQL
MukoppLleg Yrdotpwpa
Yrnootpwua 2TIOPLOL OTTO KOPTIOCWLOTOL

MuknAwo amo kaAAepyeto (ERM)



Evoopukoppll{tkol LUKNTEG

MpogAlevon pukntoAoykou epBoAiou
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MukoppLlEC

Yrnootpwua

pot cultures/in vitro cultures

MuknAto amo kaAAepyeta (ERM)




Evoopukoppll{tkol LUKNTEG
MpogAevon-xpnon HukntoAoytkoU epBoAiou

COMPARING METHODS FOR POT CULTURING GLOMALEAN FUNGI

A. Spores from soil B. Diluted solil C. Roots from the field D. Transplanted seedling

Seediing grown
in soil from the

- Moderate success rate + High success rate + High success rate — Moderate success rate

+ Cultures usually pure = Cultures usually mixed — Cultures mixed or pure + Cultures often pure

* Best for Scutellospore * best for Glamus * best for Glomus best for Glomus
and Acaulospaora

3l 1996
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On-farm
ineculum production
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Production is sire or In greenhouse
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Crude inoculum

Enrlehed insculum

Soil sampling at various lecations

Ex-vitre greenhounse
inoculum production

| ¢

Trup eulinre

Sleving'decanting

Sarter inoculunm
(far large seabe production)

B Micropapens
.
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1
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1 inoculum production
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[l Surface disinfection
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Formulated inseulum
(powder, pellet, capsules, gel, seed coating)

Liapuial oo el
pure imsculum

= Perifiod anid conlaminatiss frec issculum
= Ensy 6o concentraie lnoeubem

- Easy tracrahiliny

= Suitwble ar rrigation systems

- Productise, when well schodaled, provides
AMF propagubes all alung the year

Coax

- Few AMF spedies alilc g0 grow usder im vite
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- SKilld stal
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tors. Required conditions, advantages and disadvantages of the three technologies are summarised.

buscular mycorrhizal fungz] inocula czn be produced on-farm, ex vitra in greenhowses or dimate chambers or in vitro on plants, in root organ aaltures {
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EktopukoppLllkol LUKNTEC

Xpnon pukntoloywkou epPfoliou R




Atlomoinon WLotTATWYV yla aslpopLkn avamtuén

fewpylo-Tewmemia -

- Xprion kupilwg evbouukoppll{wv 0 AYyPOOLKOGUOTHULATO
(bLaitepa xapunAwv amodooswv)

avénon mapaywyng oe KaAALEpyeLec (BLodleyeptec)
avtoxn otn Enpoaocia-duopeveLC CUVONKEC

BlogAeyyxocg naboyovwyv- vpuatwdwv

Alaxelplon olypoOoLKOCUOTNMATWY VLo eykataotaon-emBiwon pukoppllwv

PO CAPTIOPMMWED DY KWV TIPAKTLKWV ~
(apoon, Auttavon, evaAlaooopeve & evOLAUETEG KAAALEPYELEG) .. ?%, ?g
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BeneFungl Is a synerglstic blenu

« 5ol and Hydroponics Only
F beneficlal sollroot dwelling fungl.

DIRECTIONS:
Dust roots at transplant

O .U
ACTIVE INGREDIEMTS: " .-.

Endomycorrhizae (appros. 100 spares per o) .Q-:].'“ 3.’
Ectomycorrhizae (approx. 500 spores per cc) ! -
o-&'o
-

ADDED BIOLOGICAL INGREDIENTS:
Athrobacter Globiformis

Azobacter Chrococcum Manufactured and Guarantead By:
Azobacter Vinelandil

Badllus Subtilius

Pseudomonas Alcaligenss

Pseudomonas Fluorescens

Pseudomonas Pseudoalcallgens

Pseudomonas Putida.

Estimated minimum visakble cell per CC

20,000, Trichaderm Harzlanum and Trichaderm
Konignil. Estimated minimurn visable cell per

Dorninion Organics
7110 Enterprise Rd
Ferndale, WA 94248
www.dominlonorganics.net

CC 10,000 . 300 g (106 oz,
LSE ONLY ACCORDING TO MANUFACTURER'S
DIRECTIONS. B a0k

Imformation regarding the contents and levels
of metals in this product 1s avallakle on the
Imternet at: hitp:/fagrwa.gov

Do not take Internally
‘aep out of the reach of children  Product OFf USA

AGRIYA

UKnro)\ovLKé—uLKpOBLOAOVlKW‘ AA
eUBOALO —

MYCORRHIZAL

Soil & Root Inoculants™

INDQCERT

Input Approved in
Grganic Agriculture

e

For As;;ricultural use only




Atlomoinon WLoTATWYV yla asldoplkn avamtuén

[ewpyla-Tewmovia

Mycormrhized plant Non-mycorrhized plant Non-mycorrhized pla -

. - o W
Fusarom samoocnum Ambéuoﬁ)& Mukoppllec ™™

OTIWPOKNTIEVUTIKA

KOAAWTILOTLKAL

U N N I I
50 i NaCl 100 mM NaCl



Atlomoinon WLoTATWYV yla asldoplkn avamtuén

nfested ‘donor’ Uninfested ‘receive

Aerial release and Aerial release of
signalling of VOCs defence VOCs, e.g.
methyl salicylate
repels aphids

Ertiktntn apuva

SAR-like responces

Systematic Acquired Resistance-
ETtiktnTn ouotnukA avtiotoon o Induction of jasmonic

acid and salicylic acid

# signalling pathways

EmoyOeEvVn CUCTNLK avTioTaon
Induced systemic resistance (ISR)

Interplant signalling
via CMN

Active chemical transport,
liquid film, electrical
action potentials?




Atlomoinon WLotTATWYV yla aslpopLkn avamtuén

rewpylo-TewmQuior: SIS -

blueberries, cranberries, Rhododendron

MukoppLleC EPLKOELOWV

0pXLOEEC
MuKOpPPLIEC OPXEOELSWV
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Atlomoinon WOLoTATWYV yla aslpopLkn avamtuén

Aoc.coTmovia
1

. » o -
EKTOLLUKOPPLIEC Aeiktng vyelog Tou 60CLKOU CUOTHUOTOC

o

Agvopa & Bapvol

AvodaowWOoELC

Noapaywyn EVAeioag

KaBoplotikn n emloyn. otehex |
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Atlomoinon WLoTATWYV yla aslpopLkn avamtuén

KaAutepn avamntuén putwv , TPOCAPHOOTLKOTNTA, AVOEKTLKOTNTA

BeAtlwon nowotntoac & vyeiag edadouc
(6LaBpwaon edadouc-glomalin)

Meilwaon xpnong AUTaopHATWY

Meilwon xprnong dutodapuakwy



Atlomoinon WLoTATWYV yla aslpopLkn avamtuén

Amtokatdotaon SLaTapayUEVWY — PUTTOCUEVWY 60wV
(EevoBLoTikEC evwoelg, padlovoukAidia, Bapld HETOAA)

Ertituyn eykataotoon dutwyv €pPoAlacUEVWV
(Qutoetuyeiavon)

Abpavoroinon. s uetaxponn - floamnolkodounon — Blooucowpeuon
Mukntoséuyiavon



Atlomoinon WOLoTATWYV yla aslpopLkn avamtuén
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" Pollutants are ™,
' degraded or
mineralized by
specific enzyme
activity 2
Pollutants are

. accumulated in

L Phytodegradation . SR
/" Pollutants are ., . partsof plant
I"' released in to i i i
volatile form ' e

\ y b -
through plant Phytoextraction

Phytovolatization

-

g Pollutants are

Pollutants are de;;!ral:led by
immobilized growing roots or
in the soil J/ =% ‘--..‘ rrucloorganﬁms

I

Phytostabilization & -~
-

- f:‘
P la
\;}‘ b hy‘o‘bhr"ll tion

_, Pollutants :
k are released | # Pollutant

through roots /
Rhizoremediation




EOvko kal Kamodiotplako Mavemiothipo ABnvwyv
Tunuoa Blodoyiag, Topgag OwkoAoyiag kot TAgWVOULKAG

METANTYXIAKO NMPOrPAMMA 2NOYAQN
«OIKOAOTIIA KAI AIAXEIPIZH MOIKINOTHTAZ»

MukoppLleC
npooia Ko EPapLIOYEC

2TA MNAAIZIA TOY MAGHMATOZ2
«MEPIBAANONTIKH BIOTEXNOAOTIA»

[KOVou-Zaykou Z.
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