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(greenhouse) in order to evaluate their behaviour and their effect(s) on
plants under stress conditions (biotic and abiotic). Results obtained are not
homogeneous and are very dependent on the crop and the way of
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1 - Introduction

The deliverable 2.3 is written on the basis of the task 2.3: tests assessing the effect of formulated bio-
products on plant resistance to biotic/abiotic stress and optimization of application protocols under
lab/greenhouse conditions. Different bio-products (commercial and non commercial but available in
partner’s laboratories) have been tested on apple, tomato and strawberry trials conducted under
controlled conditions (greenhouse). The objective of the trials was to evaluate the formulations’ behaviour
and their effect(s) on plants kept under stress conditions (biotic and abiotic). These bio-products have been
used in parallel to the WP3 field trials.

2 — Bio-products tested

The tables 1, 2 and 3 present the different Bio-products tested in 2020 and 2021: 43 Bio-products have
been tested: 22 composed of fungi; 7 composed of bacteria; 14 composed of plants extracts or mix of bio-
products.
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TABLE 1: Fungi used as Bio-products

BIO-PRODUCT Formulation Source

AMF - Asteria Granules INOCULUMplus
AMF - Rhea Powder INOCULUMplus

®
AMF - Diversispora NIAB / Plantworks

AMEF - Radical Top Powder Agroinnova (from Special Agri)*
Trichoderma  longibrachiatum [EEG[V[{sE(ee]a]o[E]l

AGROINNOVA
Cé6 suspension) OINNO

M

Trichoderma asperellum FC80 Liquid .(conldlal AGROINNOVA
suspension)

Trichoderma virens TW2 Liquid (conidial
suspension)

Trichoderma harzianum WTA40Ai Rice powder INHORT

AGROINNOVA (from AgriNewTech)

T. asperellum + T. gamsii Powder Remedier WP, Isagro, Italy

Trichoderma harzianum T-22 Koppert®

Metarhizium brunneum 1868 Liquid KIS

Rice powder

Clonostachys rosea 1881 (IHORT KIS
greenhouse
experiment)

Clonostachys rosea 1881 Liquid KIS

Fusarium spp. 141/89 Liquid .(con|d|al AGROINNOVA
suspension)

F. oxysporum 233/1 RB Liquid .(conldlal AGROINNOVA
suspension)

F. oxysporum 257/8 WT Liquid .(con|d|al AGROINNOVA
suspension)

F. oxysporum MSA35 Liquid .(conldlal AGROINNOVA
suspension)

F. oxysporum FC21 Liquid .(comdlal AGROINNOVA
suspension)

F. oxysporum FC29 Liquid .(conldlal AGROINNOVA
suspension)

F. oxysporum FC3 Liquid .(comdlal AGROINNOVA
suspension)

Fusarium solani AF25 Liquid — {conidial ) -0 NNOVA (from AgriNewTech)
suspension)
* a complex of Mycorrhizae 0.1%, bacteria 10’ CFU/g and Trichoderma spp. 10 * CFU/g (RADICAL TOP,

Special Agri, Italia as internal control in 2022)
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TABLE 2: Bacteria used as Bio-products

BIO-PRODUCT Formulation Source

Bacillus amyliquefaciens strain Bayer®

QST 713

Bacillus firmus liquid KIS

Pseudomonas putida FC7B Liquid _(Con'd'al AGROINNOVA
suspension)

Pseudomonas putida FC8B Liquid .(con|d|al AGROINNOVA
suspension)

Pseudomonas putida FC9B Liquid .(conidial AGROINNOVA
suspension)

Pseudomonas fluorescens Plantworks®

Paenibacillus polymyxa K16 Rice powder INHORT
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acid
52%, K,0 42%

COMPOST**** Solid
Biofence pellets***** Solid pellets

Trichoderma harzianum

Bacillus  firmus + protem Solid; gel-
extract* entrapped
Trichoderma  harzianum  + QFSSE ds gel-
Bacillus firmus + MSZYCE entrapped
Trichoderma harzianum +

Paenibacillus polymyxa + corn EEICR gel-
extract** entrapped
Metarhizium brunneum + B. WS d; gel-
firmus + protein extract* entrapped
Clonostachys rosea + B . firmus + Sallidh gel-
protein extract* entrapped
Penicillium bilaii + B. firmus + [ d: el
protein extract* entrapped

T. harzianum + M. brunneum + [F9%E 3 gel-

B. firmus + protein extract*

entrapped

TABLE 3: Plants extract and mix of products used as Bio-products

Source

Greenhas
INTERMAG

INTERMAG
AGROINNOVA (from AgriNewTech)

Masso

AGROINNOVA (from AgriNewTech)

Triumph

KIS

KIS/UGR (microbial),
(phytostimulant

INTERMAG

KIS/UGR, INHORT; commercial

KIS (microbial); UGR; phytostimulant

KIS (microbial); UGR (phytostimulant)

UGR/KIS/UGR

KIS/UGR

* protein extract composition: yeast extract prepared by UGR

** corn extract composition-commercial product

*** applied at 1% concentration, used as internal control by UNITO

**%* gpplied at 1 kg/m? used as internal control by UNITO

*E*%* applied at 2.5 g/l. used as internal control by UNITO

Technical files for commercial products are available in Appendix.
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The majority of these 41 products have been used against biotic stresses, depending on crop. In apple
cultivation, replant disease have been aimed. For tomatoes, different pathogens have been targeted:
Fusarium oxysporum f. sp lycopersici, and Phytophthora nicotianae var. nicotianae. For strawberries,
Rhizoctonia solani, aphid Chaetosiphon fragaefolii, nematode Meloidogyne haplapest and 5 pathogenic
fungi (Phythophtora cactorum, 2 Dactylonectria, combination of the two Dactylonectria species, Verticillium
dahlia (4 ascomycetes and 1 oomycota) have been targeted. Some bio-products (AMF and plant extracts)
have been used on tomato and strawberry for evaluating their effects on nutrient and water starvation. All
mixes of products (table 3) have been used for evaluating their compatibility and their effects on tomato’s
growth. Details of these experiments are presented below.

3 —Trials in greenhouse

We present here, the trials in greenhouse realized between 2020 and 2021.

3.1 - Set up and results for Apple

NIAB (UK) set up a large experiment to study the effects of combinational use of beneficial microbes on
apple root health.

There are four product types: (1) EMR AMF (A - Diverspora sp. — commercial product), (2) Trianum (B —
fungal biocontrol: commercial product), (3) Serenade (C - B. subtlis; commercial bacterial biocontrol agent),
and (4) PGPR (D - Pseudomonas fluorescens, commercial product). All possible combinations of the four
products were included - hence 16 treatments in total (including the control). We also included three
treatments: Biofence (brassica seedmeal), French AMF “Rhea” (InoculumPlus), and sterilised soil
(autoclaved).

The trial was located in a polytunnel using soils from a grubbed orchard at East Malling containing mature
trees on M9 rootstock. Apart from the brassica seedmeal, all treatment were applied at the time of potting
(early May 2021). The seedmeal was mixed to soil two weeks before planting. The exact dose (per plant)
used for each product is: EMR AMF (25 ml), Trianum (0.1 g), B. subtilis (1 ml) and P. fluorescens (10°® CFU).
Every tree received 400 ml water together with one or more products.

At planting, tree girth (5 cm above the graft union) was measured, and individual trees were weighted as
well. There were six blocks; within each block, there were two trees for each treatment. Half of the trees
will be destructively assessed for root health and volume as well as girth and weight six months after
planting (Late October 2021). The other half sampled 18 months after (Late October 2022).
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Figure 1: Greenhouse trial carried out by NIAB on apple trees.
The table 4 shows the treatments used, for which target and main results obtained.

Table 4: Results of experiments realized by NIAB on Applel in 2020 and 2021. AMF (UK) corresponds to the
Diversispora sp. (NIAB / Plantworks®); Fungal biocontrol agent corresponds to Trichoderma harzianum T-22
(Koppert®); Bacterial biocontrol agent corresponds to Bacillus amyloliquefaciens (formerly subtilis) strain QST 713
(Bayer®); PGPR corresponds to Pseudomonas fluorescens — (Plantworks®); AMF (FR) corresponds to the product
Rhea (see Appendix for more details). “Positive effect” corresponds to diminution of the stress applied on
plants in comparison to the control ; “No effect” corresponds to no difference observe in comparison to the
control ; “Negative effect” corresponds to an increase of the stress applied on plants in comparison to the
control.

CROP Treatment How Stress Results on plants
positive effect no effect negative effect
Appel (NIAB) AMF (UK) ok
Fungal biocontrol agent ok
Bacterial biocontrol agent At planting Apple replant disease ok
PGPR ok
AMF (Fr) ok

Of all the 19 treatments in the potted tree experiment, trees subjected to the ‘Biofence’ treatment failed to
establish, apparently due to toxic effects. All other trees established well and did not show any apparent
visual differences.

Half of the trees (three blocks) were destructively assessed in October 2021, and subjected to the following
assessment:

) Root health and volume

) Tree girth and height

M) DNA were extracted from rhizosphere soils and currently being sequenced
V) Enzymatic tests were carried out to assess microbial activities in bulk soils.

Currently NIAB are analysing all the data and expect to complete data analysis by early June 2022 (including
DNA sequence data).
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3.2 —Set up and results for Tomato

Four partners set up experimentations on tomato: UNITO, INHORT, UGR and INOCULUMplus.
Conditions in greenhouse are described below:

- UNITO: the treated and untreated tomato seedlings (cv. Cuor di Bue) were transplanted into the artificially
infested peat soil substrate in 12-L plastic pots. Pots (10 plants of tomato/pot), which represented the
experimental unit, were kept in a greenhouse compartment (64 m”) on benches with air temperatures
ranging from 26 to 32°C during the day and from 20 to 24°C during the night. Pots were arranged in a
completely randomized block design in each trial, with four-five replicates. Treatments with
microorganisms were applied on 15-30 day-old seedlings grown in nursery and as soil treatment in the pot,
immediately after the artificial infestation of the peat soil with the pathogen. All the tested bioeffectors
were applied as first treatment on 15-30 day-old seedlings grown in nursery and then to the peat soil
immediately after the artificial inoculation with the pathogen.

- INHORT: The tomatoes cv “Julia” were planted to the artificially infested peat substratum to which
beneficial microorganisms had been applied (5 g per plant) and cultivated on sills in greenhouse conditions.
Each combination consisted of 4 replication with 5 plants. Growth period 1 month. Assessment: plant
healthiness, high of plants, fresh/dry biomass, survival of the applied microorganisms. Treatments:
Uninoculated control, Infested control (F. oxysporum/P. nicotianae), P. polymyxa (K16) and F. oxysporum/P.
nicotianae, C. rosea (KIS1881) and F. oxysporum/P. nicotianae, T. harzianum (WT40Ai) and F. oxysporum/P.
nicotianae (Table 6).

- UGR: Tomatoes RAF (cv Marmande) were cultivated in pots with a capacity of 500 ml, with a commercial
substrate (peat/perlite), inoculated with Fusarium oxysporum lycopersici (10° spores/ml 48h before
inoculation of the beneficial microorganisms 10 formulated particles/plant. Experiments (4 repetitions
including the control) were carried out in controlled cultivation camara (photoperiod 16h/8h day/night at
24-26 C/18 C, respectively) with a growth period of 1 month.

- INOCULUMplus: Tomato “coeur de boeuf”- cultivation on pots of 1L with subtratum composed of sand,
zeolithe and peat (1/3 : 1/3 : 1/3) - 7 plants/modality- Watering 5 days/week with RO water - Nutrient
solution (Long Ashton) once/week —Temperature 15°C min —23°c maximum.

The table 5 to 7 show the treatments used, for which target and main results obtained.
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Table 5: Results of experiments carried out by UNITO on Tomato in 2020 and 2021. Data were pooled from
8 different trials for the microorganisms protocol, and 5 trials for the bioeffectors protocol. “Positive effect”
corresponds to diminution of the stress applied on plants in comparison to the control ; “No effect”
corresponds to no difference observe in comparison to the control ; “Negative effect” corresponds to an
increase of the stress applied on plants in comparison to the control.

Results on plants
Treatment How Stress positive no negative
effect* effect effect
Fusarium spp. 141/89 ok
F. oxysporum 233/1RB ok
F. oxysporum 257/8 WT ok
F. oxysporum MSA35 ok
F. oxysporum FC21 ok
F. oxysporum FC29 First treatment by spraying the ok
Tomato |F: oxysporum Fc3 soil in nursery and second Fusarium ok
(UNITO) treatment by drench in the oxysporum f. sp
Trichoderma longibrachiatum FC6 | artificially infested soil in pots  |lycopersici ok
T. asperellum FC80 (tot n. 2 applications) ok
T. virens TW2 ok
Pseudomonas putida FC7 ok
P.putida FC8 ok
P.putida FC9 ok
Trichoderma asperellum + T. gamsii ok
ok at nursery
GH 1SN8370.1% step and then at
planting
ok when
GH I SN837 1% applied at
planting
NA MSZYCE 0.1% ok
Stroger 1% ok
i . First treatment by spraying the
Tomato kehumixol 1 soil in nursery and second Fusarium
(UNITO) Alexine 2.5 g/I treatment by drench in the oxysporum f. sp
artificially infested soil in pots  |lycopersici
Compost 1% + 1 kg/m*** (tot n. 2 applications)**
AMF RHEA 0.5 g/I ok
RADICALTOP*10g/I
Compost 1 kg/m*
AMF ASTERIA (1g/plant)** ok
Radical Top (10g/1)
Biofence pellets (2.5g/)

* Positive effect: significant effect by considering the statistically differences from each treatment and the
untreated inoculated control.
**Solid application to the artificially infested soil for AMF Asteria, compost and Biofence.
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Table 6: Results of experiments realized by INHORT on Tomato in 2021. “Positive effect” corresponds to
diminution of the stress applied on plants in comparison to the control ; “No effect” corresponds to no
difference observe in comparison to the control ; “Negative effect” corresponds to an increase of the stress
applied on plants in comparison to the control.

CROP Treatment How Stress Results on plants

positive effect |no effect|negative effect

Tomato (INHORT) | Paenibacillus polymyxa (K16) ok
solid application in L Lo
Clonostachys rosea (KIS 1881) X R Phytophthora nicotianae var. nicotianae ok
soil at plantation
Trichoderma harzianum (WT404 ok
Tomato (INHORT) | Paenibacillus polymyxa (K16) ok

solid application in

soil at plantation
Trichoderma harzianum (WT404 ok

Clonostachys rosea (KIS 1881) Fusarium oxysporum ok

A wide number of microorganisms and bioeffectors were tested as biocontrol agents (BCAs) in biotic
(Fusarium oxysporum f.sp. lycopersici, Phytophthora nicotianae) stress conditions. In all cases, the applied
treatments demonstrated positive effect or no effect on tomato plants. The application mode was by
spraying on the soil of seedlings in nursery as first treatment and as liquid/solid application in the soil
immediately after the artificial infestation with the pathogen (Table 5, UNITO) or solid application in soil at
plantation (Table 6, INHORT). Various bioeffectors were tested also by liquid application to soil in nursery as
first treatment and as liquid/solid application in the soil immediately after the artificial infestation with the
pathogen (Table 5; UNITO) with positive effect registered with STRONGER and GHI SN 837.

Table 7: Results of experiments realized by INOCULUMplus on Tomato in 2021. “Positive effect”
corresponds to diminution of the stress applied on plants in comparison to the control ; “No effect”
corresponds to no difference observe in comparison to the control ; “Negative effect” corresponds to an
increase of the stress applied on plants in comparison to the control.

CROP Treatment How Stress Results on plants
positive effect [no effect|negative effect
Tomato (Inplus) |AMF (Fr) nutrient starvation (30%) ok
nutrient starvation (50%) ok
) water starvation (20%) ok
in substrate .
water starvation (40%) ok
in addition with Stronger ok
in addition with GHI SN837 ok

The positive effect of AMF (Fr) applied in substrate was demonstrated under conditions of abiotic stress
(different percentage of water and nutrient starvation) in treatments with lower level of the stress factors
and no effect at high levels of the stress factors (Table 7, INOCULUMPIus). In this wide experiment, the
bioeffectors STRONGER and GHI SN 837 were proved positive on plant growth in combination with the
mycrorrhizal inoculum.
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Table 8: Results of experiments realized by UGR on Tomato in 2021. “Positive effect” corresponds to
diminution of the stress applied on plants in comparison to the control ; “No effect” corresponds to no
difference observe in comparison to the control ; “Negative effect” corresponds to an increase of the stress
applied on plants in comparison to the control.

CROP Treatment How Stress Results on plants

positive effect |no effect [negative effect

Trichoderma harzianum + Bacillus firmus + protein
extract

ok

Trichoderma harzianum + Bacillus firmus +

MSZYCE ok
Trichoderma harzianum + Paenibacillus polymyxa +
corn extract ok
rhizium brunneum + B. firmi . R .

Tomato (UGR) Mera_ um brunneum + us + Solid application compatibility and effect on growth
protein extract ok
Clonostachys rosea + B . firmus +
protein extract ok
Penicillium bilaii + B. firmus +
protein extract ok
T. harzianum + M. brunneum + B. firmus +
protein extract ok

Different formulates containing double or triple compatible microorganisms and bioeffectors were tested
on tomato plants (Table 8) and proved positive on shoot and root growth, and chlorophyl content.
Particularly effective were formulations containing both mycelium and spores compared to single
introduction of spores or mycelium. In general, all treatments demonstrated positive effects on the studied
parameters but formulated containing C. rosea, T. harzianum, and P. bilajii, each one combined with B.
firmus and protein extract, showed the highest results and are now tested in the next study in stress
conditions.
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3.3 —Set up and results for Strawberry

Three partners set up experimentations on strawberry: UNITO, KIS and INOCULUMplus.
Conditions in greenhouse are described below:

- UNITO: The treated and untreated strawberry plants were transplanted into the artificially infested peat
soil substrate in 12-L plastic pots. Pots (6 plants /pot), which represented the experimental unit, were kept
in a greenhouse compartment (64 m?) on benches with air temperatures ranging from 26 to 32°C during
the day and from 20 to 24°C during the night. Pots were arranged in a completely randomized block design
in each trial, with four replicates. Treatment with microorganisms were applied by soil drench one day after
the artificial infestation of the soil with R. solani. The second treatment was carried by root
dipping/immersion at planting. All the tested bioeffectors were applied as soil drench one day after the
artificial infestation with R. solani and to the plants by root dipping/immersion at planting.

- KIS: a) Entomology group: A strawberry tunnel pot experiment was performed on frigo strawberry plants
(Fragaria x ananassa Duch.) cv. 'Clery' to test potential of soil microbial bioinocula to combat aphid
Chaetosyphon frageaefolii. The plants were planted in black 12 L plastic pots in silty loam soil rich in
potassium and nitrogen and low in phosphorus (the soil collected from the field experiment site) and
equipped with a drip irrigation system. Plants were covered with non-heated plastic tunnel to provide
appropriate conditions for the tunnel experiment. Four treatments were performed in a complete block
design and the experiment performed twice. Factors were microbial inoculum and pest presence according
to the scheme:

Table 9: Set-up of the Entomology experiment. The bio-inoculant tested was Metarhizium brunneum 1868.
The biotic stress applied was C. fragaefolii. Four modalities has been tested: A) the control, no bioinocula
and no stress ; B) no bioinocula but biotic stress applied ; C) bioinocula applied but not the biotic stress ; D)
bioinocula and biotic stress applied. Two repetitions/replicate have been set up for a total of 6 replicates
(12 repetitions)/modality.

Inoculum no Metarhizium brunneum 1868
pest

treatment

pot/plant/rep
licate

repetition

b) Nematology group: A strawberry glasshouse and tunnel pot experiment were performed in order to test
the nematicidal, as well as possible plant growth promoting effects of Bacillus cf. firmus. White-fruited
strawberry plants (Fragaria chiloensis (L.) Mill.) were determined as hosts for the root-knot nematode
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Meloidogyne hapla (Chitwood, 1949). Strawberry plants were clonally propagated and used in a glasshouse
pot experiment and a tunnel pot experiment. Five treatments were performed in a complete block design
with 6-7 replicates per treatment and the treatments were the same in glasshouse and tunnel pot
experiments. Treatments were the following: A) strawberry plants without nematode pest and without
Bacillus inoculum; B) strawberry plants without nematode pest, inoculated with Bacillus cf. firmus; C)
strawberry plants inoculated with nematode pest, but without Bacillus inoculum; D) strawberry plants
inoculated with nematode pest and with Bacillus cf. firmus; and E) strawberry plants inoculated with
nematode pest, without Bacillus inoculum, while treated with chemical nematicide Velum (Bayer),
according to the scheme:

Table 10: Set-up of the Nematology experiment. Five treatments have been tested: A, B, C, D and E. For
the treatments A, C and E, Bacillus cf. firmus has not been added. For the treatments D and E, Bacillus cf.
firmus has been added.

Groups Experiment Treatment description
treatments’name
Without N RKN-free and Bacillus sp. ZZV12-4809-free plants (A)
added . .
. RKN Untreated strawberry plants infested with RKN (C)
bacteria
(BAC-) RKN+CT Plants infested with RKN and treated with the chemical nematicide

Velum Prime (E)

With added RKN+BAC Plants infested with RKN and treated with the nematicidal bacteria
bacteria Bacillus sp. ZZV12-4809 — bare roots and substrate drenching (D)
(BAC+) , . . .

BAC RKN-free plants treated with the nematicidal bacteria Bacillus sp.

Z2Z\V12-4809 — bare roots and substrate drenching (B)

BAC — Bacillus sp. ZZ\V12-4809

Root-knot nematode M. hapla inoculum consisted of 40,000 eggs per plant. Plants in treatments B and D
were inoculated with 2x10% Bacillus cf. firmus spores per plant. Chemical nematicide was applied twice
according to manufacturer’s instructions.

¢) Mycology group: A series of 25 trials were set up to study the effects of microbes on strawberry plants in
tunnel pot tests. Selected microbes were (i) root-inoculated Metarhizium brunneum strain 1868 and
Clonostachys rosea strain 1881, (ii) six different substrate inoculated microbial pathogen systems (based on
4 ascomycetes and 1 oomycota) and (iii) and a combination of both groups to infer the pathogen symptom
mitigating effects of strains 1868 and 1881 on selected root pathogens. A mixture of pasteurized Baltic peat
and untreated strawberry field soil was used as substratum. Strawberry stolons from the same strawberry
variety (var. Clery) was used that also will be tested in open field tunnel systems starting in August 2021 in
Slovenia.

- INOCULUMplus: Strawberry “cleri”- cultivation on pots of 1L with subtratum composed of sand, zeolithe
and peat (1/3 : 1/3 : 1/3) - 7 plants/modality- Watering 5 days/week with RO water - Nutrient solution
(Long Ashton) once/week — Temperature 15°C min —23°c maximum.
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The tables 11 to 13 show the treatments used, for which target and main results obtained.

Table 11: Results of experiments carried out by UNITO on strawberry in 2020-2021. Data were pooled from
3 different trials for each bioeffectors and microorganism protocols. “Positive effect” corresponds to
diminution of the stress applied on plants in comparison to the control ; “No effect” corresponds to no
difference observe in comparison to the control ; “Negative effect” corresponds to an increase of the stress

applied on plants in comparison to the control.

Tolclofos-methyl

CROP Treatment How Stress Results on plants
positive effect |no effect |negative effect
GHISN8370.1% Ok (in 1 out of 3 trials)
GHISN837 1% ok
NAMSZYCE /0.1% ok
Stronger /1% Ok (in 1 out of 3 trials)
K-humixol ok
Alexine By spraying the peat soil at ok
planting. (COMPOST treatment
COMPOST was done mixingit at plantingat Ok (in 2 out of 3 trials)
AMF ASTERIA 1% v/v) Ok (in 1 out of 3 trials)
AMF RHEA ok
COMMERCIAL CONSORTIUM OF
MICROORGANISMS AND ok
Strawberry UNITO MYCORRHIZAE (RADICAL TOP) Rhizoctonia solani
BIOEFFECTORS TOLCLOFOS-METILE (RIZOLEX ok
GOLD)
GHISN8370.1% Ok (in 1 out of 3 trials)
GHISN837 1% ok
NAMSZYCE /0.1% ok
Stronger /1% Ok (in 2 out of 3 trials)
K-humixol Rootimmersion immediately ok
before transplant
Alexine ok
COMMERCIAL CONSORTIUM OF
MICROORGANISMS AND ok
MYCORRHIZAE (RADICAL TOP)
AMF RHEA Ok (in 1 out of 3 trials)
CROP Treatment How Stress Results on plants
positive effect |no effect [negative effect
Fusarium spp- 141/89 ok
F. oxysporum 233/1 RB Ok (in 1 out of 3 trials)
F. oxysporum 257/8 WT Ok (in 1 out of 3 trials)
F. oxysporum MSA35 Ok (in 2 out of 3 trials)
F. oxysporum FC21 ok
F. oxysporum FC29 Firsttreatment by spraying the ok
artificially infested soil in pots.
F. oxysporum FC3 v P ok
Strawberry UNITO Trichod spp. FC6 Rhizoctonia solani k
MICROORGANISMS richoaerma * - . X 1zoctonia solani o
Fusarium solani AF25 Second treatment by root ok
immersion of plants at planting
Trichoderma spp. FC80 ok
Trichoderma spp. TW2 ok
pseudomonas sp- FC7 Ok (in 1 out of 3 trials)
Pseudomonas sp- FC8 Ok (in 1 out of 3 trials)
Pseudomonas sp- FC9 ok
T. asperellum +T. gamsii ok

Ok
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Applying the same microorganisms with proved biocontrol characteristics in tomato treatment by spraying
the soil and by liquid application in soil, resulted in no-effect on Rhizoctonia solani infected strawberry in
the majority of cases but also depending on the method of inoculum application. Spraying the soil with 15
microorganisms and bioeffectors (Table 11, UNITO) was partially effective in strawberry and Stronger and F.
oxysporum MSA35 were the more effective products.

Table 12: Results of experiments realized by KIS on strawberry in 2021. “Positive effect” corresponds to
diminution of the stress applied on plants in comparison to the control ; “No effect” corresponds to no
difference observe in comparison to the control ; “Negative effect” corresponds to an increase of the stress
applied on plants in comparison to the control.

|[CROP Treatment How Stress Results on plants
positive effect no effect negative effect
Bacillus cf. firmus liquid application in soil
[Strawberry (KIS) A 9 pp nematode pest in glasshouse in tunnel
Metarhizium brunneum 1868 application on leaf Chaetosiphon fragaefolii ok

substrate containing
Metarhizium brunneum 1868 and i ati 5 pathogenic fungi (4
Clonostochys roseg 1881 reot-inoculation ascomycetes and 1

oomycota)

Experimentation failed

Bacillus firmus, Metarhizium brunneum, and Clonostachys rosea were applied against nematode
Meloidogyne hapla, aphid Chaetosiphon fragaefolii, and five phytopathogenic fungi (Phythophtora
cactorum, 2 Dactylonectria, combination of the two Dactylonectria species, Verticillium dahliae) in
greenhouse (positive) and tunnel (no-effect) conditions (Table 12, KIS).

Table 13: Results of experiments realized by INOCULUMplus on strawberry in 2021. “Positive effect”
corresponds to diminution of the stress applied on plants in comparison to the control ; “No effect”
corresponds to no difference observe in comparison to the control ; “Negative effect” corresponds to an
increase of the stress applied on plants in comparison to the control.

CROP Treatment How Stress Results on plants
positive effect |no effect [negative effect
Strawberry (Inplus) |AMF (Fr) nutrient starvation (30%) ok
nutrient starvation (50%) ok
. water starvation (20%) ok
in substrate .
water starvation (40%) ok
in addition with Stronger ok
in addition with GHI SN837 ok

AMF (Fr) was not able to demonstrate any positive effect on strawberry under the stress conditions of
water and nutrient starvation (Table 13, INOCULUMplus) and differed in comparison with the treatments
with tomato.
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4 — Conclusion
From these experimentations, we can conclude that:

- For apple, Bio-products used for replant disease had no effect (AMF and PGPR) or negative effect on
plants (Fungal and Bacterial biocontrol agent).

- For Tomato, Bio-products tested had either no effect or positive effect against two biotic stresses:
Fusarium oxysporum f.sp. lycopersici, Phytophtora nicotianae. Furthermore, AMF, plant extracts and mixes
of fungi/bacteria/protein extract allowed to increase growth of plants, even in starvation and water stress
conditions (AMF + Stronger and GHI SN837).

- For strawberry, very few Bio-products had a positive effect against Rhizoctonia solani : F. oxysporum
MSA35,and plant extracts (Stronger). Potassium (K) and chromium Cr were borderline insignificantly
increased in M. brunneum treated strawberry plants by +30.2% (p=0.055) and +44.9% (p=0.077) for K and
Cr, respectively; cobalt (Co) was significantly increased in M. brunneum treated plants (+39,4%; p=0.033). In
the glasshouse pot experiment, B. firmus significantly reduced M. hapla population, comparable to the
application of the chemical nematicide Velum (Bayer).

Tomato crop seems to answer more easily to the Bio-products tested.
Further experimentations have been realized in 2022 in order to confirm or not the results obtained in

2020-2021. In order to have results more easily comparable with those obtained in WP3 (field trials), these
experiments have been done with soil from WP3.
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5 — Appendix: technical files of commercial Bio-products
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ASTERIA®

Mycorrhizal product
for substrate/fertilizer

flu seruice de la nature

ASTERIA® is a biostimulant based on beneficial symbiotic Arbuscular Mycorrhizal Fungi (AMF), which support growth and
resistance of plants against environmental stress.

ROLE AND EFFECTS

Better nutrition, better growth

Increased flowering and fruit yield

More efficient substrate/soil exploration

Resistance to stress (drought, root disease)

Reduction of fertilizers and water

Better anchoring of the plant in soil

Reduced transplant stress and mortality

| Mycorrhiza are an ancestral symbiotic
E association between roots of plants

! and beneficial soil fungi which

| connect to the roots and form a

| network of filaments in the soil,

. providing water and nutrients that the
i plant needs.

COMPATIBLE WITH 80% of plant species (eg crops, flowers, vegetables, fruit trees, some hardwoods and conifers).

APPLICATION AND DOSAGE (RECOMMENDED):
BY MIXING WITH A SUBSTRATE/COMPOST/FERTILIZER — Mix ASTERIA® at a rate of 0,15 g min. / L of substrate.
For better optimization of dosage, contact us.

OTHER APPLICATIONS:
AT PLANTATION STAGE — Apply ASTERIA® in planting hole at 1 g/L of root ball.
AT SOWING — Introduce ASTERIA® in the sowing line (5 kg/ha).

COMPOSITION: Natural carrier, 5 species of arbuscular mycorrhizal fungi (min. 1000 propagules/g). Particle size 1-2 mm.

NOT SUITABLE FOR: orchids, the Brassicaceae family (broccoli, turnip, cabbage, Brussels sprouts, mustard, cauliflower,
etc.), the Chenopodiaceae, Amaranthaceae, Caryophylaceae, Cyperaceae, Juncaceae families, conifers (pine, spruce, fir),
some broad-leaved trees (oak, beech, birch) and ericaceous plants (heather, azaleas, blueberries, rhododendrons).

For further information, visit www.inoculumplus.eu.

PACKAGING: 1 kg — 5kg — 10kg. For bigger package, consult us.

PRECAUTIONS: ASTERIA® must be stored in original packaging, closed and stored in a dry (<60% humidity), cool (<20°C),
and well-ventilated place protected from light and sunlight. Do not store with food and must be kept out from children. Do
not ingest. Wash with water in case of eye contact. If irritation persists, consult a doctor. Avoid the use of chemicals
SHELF-LIFE: 12 months from the production date, under the storage conditions described above.

Product can be used in organic farming, in compliance with EC N° 834/2007 and 889/2008.

INOCULUMplus - Pole européen d’innovation en agroécologie agrOnov - 3 rue des Coulots — 21110 BRETENIERE.
Tél. +33 (0)3 45 83 11 93 — info@inoculumplus.eu — www.inoculumplus.eu
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Safety Data Sheet
According to EC Regulation 1907/2006

INTERMAG

Date of creation: 16.06.2020
Date of updating: not applicable.
Version: 1.0.

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1. Product identifier
Trade name:

NA MSZYCE

Contains: not applicable.
1.2. Relevant identified uses of the substance or mixture and uses advised against

Industrial use: Formulation and/or repacking of preparations. Mixing in batch processes for
producing mixtures.
Applications for professional users: stimulant of plant growth.
Use not recommended
Unknown.

1.3. Details of the supplier of the safety data sheet
Name: INTERMAG sp. z 0.0.
Address: Al. 1000-lecia 15G, 32-300 Olkusz, Poland
Phone number: +48 326455900
Fax number: +48 326427044
E-mail address: intermag@intermag.pl
E-mail address (SDS): msds@intermag.pl

1.4. Emergency telephone number: 112

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
Not classified as hazardous.
Explanations of the abbreviations are provided in section 16.

2.2. Label elements
Hazard pictograms
not applicable.
Signal word
not applicable.
Hazard Statements (H)
not applicable.
Precautionary statements (P)
not applicable.
2.3. Other hazards
The product does not meet the criteria for PBT or vPvB in accordance with Annex XIII.
SECTION 3: Content/Information on ingredients
3.1. Substances: Not subject to.
3.2. Mixtures
The mixture does not contain ingredients classified as hazardous substances pursuant to
applicable regulations in concentrations higher than or equal to the relevant limit values and
ingredients for which limit values in the work environment have been determined.

NA MSZYCE Page 1 of 8 INTERMAG



If the dangerous ingredients are mentioned, the importance of H Statements is given in
Section 16.

SECTION 4: First aid measures
4.1. Description of first aid measures

If health problems or doubts occur, always seek medical advice and show information given in
this safety data sheet.

Inhalation

Stop working and move or take the victim to fresh air and provide conditions for rest in a
position that allows breathing. In case of uncosciousness keep airways open. Seek medical
advice.

Skin contact

Take off contaminated clothing. Wash contaminated skin with plenty of water. Wash clothing
before reuse. If irritation persists, contact a physician.

Eye contact

If the victim wears contact lenses, they should be removed before washing, if possible. Flush
eyes with plenty of water as soon as possible and as thoroughly as possible for about 15
minutes with the eyelid held wide open. Avoid strong water stream due to the risk of
mechanical damage to the cornea. If irritation persists, contact an ophthalmologist.

Ingestion
Rinse mouth with water. Give water to drink only if the injured person is conscious. Never
give anything by mouth to an unconscious person. Do not induce vomiting. Contact a doctor -
show the packaging or label.
4.2. Most important symptoms and effects, both acute and delayed
Eye contact: no data available.
Inhalation: no data available.
Skin contact: no data available.
Ingestion: no data available.

4.3. Indication of any immediate medical attention and specific treatment needed
The doctor decides about the procedure to be followed after a thorough assessment of the
injured person's condition.
SECTION 5: Firefighting measures
5.1. Extinguishing media

C02, foams, water spray and other extinguishing media suitable for materials burning around
the product.
Unsuitable extinguishing media: water jet.

5.2. Special hazards arising from the substance or mixture
The product is not flammable under normal conditions. The products of decomposition and
combustion of the mixture may be toxic. Inhalation of gases formed during thermal
decomposition may cause irritation and corrosive effects on the respiratory system. Lung
effects may be delayed. Persons who have been exposed to the inhalation of decomposition
gases should receive immediate medical attention.

5.3. Advice for firefighters
Use gas-tight protective clothing and personal breathing apparatus. Quench (smoke) fumes /
gases / vapors / mists with a water spray. Fire residues should be disposed of in accordance
with applicable regulations. Do not allow contaminated fire extinguishing water to reach
ground and surface waters. In the event of environmental contamination, notify the
appropriate local authorities.
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SECTION 6:
6.1.

6.2.

6.3.

6.4.

SECTION 7:

7.1,

7.2,

7.3.

SECTION 8:
8.1.

NA MSZYCE

Accidental release measures

Personal precautions, protective equipment and emergency procedures

Inform the surroundings about the accident; remove from the danger area all persons not
involved in the liquidation of the accident; if necessary, order evacuation. Avoid direct
prolonged contact with the released mixture. Avoid inhaling vapors/mists. If released in a
confined space, ensure effective ventilation. Use personal protection equipment (see section
8 for information).

Environmental precautions

If it is possible and safe, eliminate or limit the leakage (seal, close the liquid supply; place
damaged packaging in emergency packaging). Limit the spreading of floodwaters by
embanking the area. The product is soluble in water without restrictions. Prevent product
from entering drains, underground and surface waters and soil.

Methods and material for containment and cleaning up

Dirty the embankment, secure the sewers inlets. In the event of large quantities leakage -
embank the place of liquid accumulation and pump the collected liquid. In the event of
smaller amounts leak, cover with inert absorbent material (sand, earth, vermiculite,
diatomaceous earth), collect in a labeled container. Flush residue with plenty of water.
Dispose of contaminated absorbent material and washings in accordance with local
regulations.

Reference to other sections

Personal protection equipment can be found in section 8.

Dispose of in accordance with the recommendations given in section 13.

Handling and storage

Precautions for safe handling

Use as intended only by trained and properly equipped personnel. When working with the
product, do not eat, drink or smoke. Before entering food-handling areas, remove
contaminated clothing and protective equipment. Wash hands before breaks and after
finishing work. Wash contaminated clothing before reuse.

Conditions for safe storage, including any incompatibilities

Store in an airtight, labeled container in well-ventilated areas. Protect against sunlight and
weather conditions.

Specific end use(s)

See Section 1.2.

Exposure controls/personal protection

Control parameters

EMPLOYEES

DNEL/DMEL through the skin
No data available.

DNEL/DMEL through inhalation
No data available.
CONSUMERS

DNEL/DMEL through the skin
No data available.

DNEL/DMEL through inhalation
No data available.
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DNEL/DMEL ingestion

No data available.

PNEC aqua (freshwater)

No data available.

PNEC aqua (marine water)

No data available.

PNEC for water environment (temporary release)

No data available.

PNEC STP

No data available.

PNEC sediment (freshwater)

No data available.

PNEC sediment (marine water)

No data available.

PNEC air

No data available.

PNEC soil

No data available.

Note: When the concentration of the substance is known, the selection of personal protective
equipment should be made taking into account the concentration of the substance present in
the workplace, exposure time and the activities performed by the employee. In an
emergency, if the concentration of the substance in the workplace is not known, use personal
protection measures recommended for the highest protection class. The employer is obliged
to ensure that the used personal protective equipment, clothing and shoes have protective
and functional properties and ensure their proper cleaning, maintenance, repair and
decontamination.

8.2. Exposure controls
Use in accordance with the principles of good industrial practice and safety principles. Do not
eat, drink or smoke when using this product. Avoid contact with skin, eyes and clothing. Keep
away from food and feed. Wash hands and face after handling the product. Take off
contaminated clothing immediately and wash before reuse.

8.2.1. Technical protective measures
Local and general ventilation
8.2.2. Personal protection measures such as individual protection equipment.
8.2.2.1. Eye/face protection
Tightly fitting safety glasses (EN 166).
8.2.2.2. Skin protection
Protection of hands
protective gloves with a permeation time > 8 hours e.g. made of nitrile rubber (0.35 mm
thick) according to EN374
Other
Protective shoes and clothing (EN 340).
8.2.2.3. Respiratory protection
Under normal conditions, with sufficient ventilation are not required. In the case of vapor /
mist formation use a half-face mask (EN 140), breathing apparatus with a full face mask (EN
136). Recommended filter type: P (EN 143).

8.2.2.4. Thermal hazards
Not required.
8.2.3. Environmental exposure controls

NA MSZYCE Page 4 of 8 INTERMAG



Emissions from ventilation systems and process equipment should be controlled to determine
their compliance with the requirements of environmental laws.
SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties
Appearance
liquid, dark brown.
Odour
Specific
Odour treshold
No data available.
pH
4.0-6.0 (at 20°C)
Melting/freezing point
No data available.
Initial boiling point and boiling range
No data available.
Flash point
No data available.
Evaporation rate
No data available.
Flammability (solid, gas)
Not applicable.
Upper Explosive Limit
No data available.
Lower Explosive Limit
No data available.
Vapor pressure
No data available.
Vapor density
No data available.
Relative density
1030 + 10 kg/m3 (at 20°C)
Solubility(ies)
No data available.
Partition coefficient: n-octanol/water
No data available.
Auto-ignition temperature
No data available.
Decomposition temperature
No data available.
Viscosity
No data available.
Explosive properties
The mixture is not explosive.
Oxidizing properties
The mixture is not oxidizing.

9.2 Other information
None

SECTION 10: Stability and reactivity

10.1. Reactivity
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10.2.
10.3.
10.4.
10.5.

10.6.

SECTION 11:
11.1.

11.1.1.
11.1.2.
11.1.3.
11.1.4.
11.1.5.
11.1.6.
11.1.7.
11.1.8.
11.1.9.
11.1.10.
11.1.11.
SECTION 12:
12.1.

12.2.

12.3.

12.4.

12.5.

NA MSZYCE

The product is not reactive under the recommended conditions of use and storage.

Chemical stability

The product is stable under recommended conditions of use and storage.

Possihility of hazardous reactions

Under normal conditions of use, hazardous reactions are not possible.

Conditions to avoid

No data available.

Incompatible materials

No data available.

Hazardous decomposition products

Under normal conditions of use, no hazardous decomposition products occur. Under the

influence of high temperature it can decompose with the release of harmful gases.

Toxicological information
Information on toxicological effects

Acute toxicit

Based on the available data the classification criteria are not met.

Skin corrosion/irritation

Based on the available data the classification criteria are not met.

Serious eye damage/irritation

Based on the available data the classification criteria are not met.

Respiratory or skin sensitisation

Based on the available data the classification criteria are not met.

Germ cell mutagenicity

Based on the available data the classification criteria are not met.

Carcinogenicity

Based on the available data the classification criteria are not met.

Reproductive toxicity

Based on the available data the classification criteria are not met.

STOT-single exposure

Based on the available data the classification criteria are not met.

STOT-repeated exposure

Based on the available data the classification criteria are not met.

Aspiration hazard

Based on the available data the classification criteria are not met.

Other information
None

Ecological information
Toxicity

Based on the available data the classification criteria are not met.

Persistence and degradability

No data available.

Bioaccumulative potential

No data available.

Mobility in soil

No data available.

Results of PBT and vPvB assessment

The mixture does not meet the criteria for PBT or vPvB in accordance with Annex XIII,

Page 6 of 8
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12.6. Other adverse effects

No known significant effects or critical hazards.
SECTION 13: Disposal considerations

13.1. Waste treatment methods
Do not dispose together with municipal solid waste. Prevent the product from being
released into sewage system and underground and surface water. Do not dispose in
landfill sites. Consider the possibility of utilization. Dispose/ recycle the product and
the package according to the local regulations concerning environmental protection.
Only completely emptied packages may be recycled. Do not mix with other waste.

SECTION 14: Transport information
14.1. UN number
Not applicable.
14.2. UN proper shipping name
Not applicable.
14.3. Transport hazard class(es)
Not applicable.
14.4. Packing group
Not applicable.
14.5. Environmental hazards
Does not pose a threat to the environment.
14.6. Special precautions for user
Not subject to.
14.7. Transport in bulk according to Annex II of Marpol and the IBC Code
Not applicable.
SECTION 15: Regulatory information
15.1. Safety, health and environmental requlations/legislation specific for the substance or m

1272/2008 Regulation of the European Parliament and of the Council (EC) of 16
December 2008 on classification, labeling and packaging of substances and mixtures,
amending and repealing Directives 67/548/EEC and 1999/45/EC, and amending
Regulation (EC) No 1907/2006.
2015/830 Commission Regulation of 28 May 2015 amending Regulation (EC) No
2008/98 / EC Directive of the European Parliament and of the Council of 19 November
15.2. Chemical safety assessment

Not conducted

SECTION 16: Other information
The information in this SDS relates only to the described product and is based on our
current knowledge, experience and may not be comprehensive. The end user is
responsible for the use of product according to the valid regulations.
Version: 1.0.
Changes
Not applicable.
Hints concerning training
Train in accordance with valid regulations: safety and health regulations, fire
regulations, regulations of packaging, waste regulations especially taking into account
health protection, safety and environmental protection.
H-Statements
Not applicable.
Explanation of acronyms and abbreviations
Met. Corr. — Substance or mixture corrosive to metals
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Acute Tox. — Acute toxicity

Skin Corr. — Skin corrosion

Skin Irrit. — Skin irritation

Eye Dam. — Serious eye damage

Eye Irrit. — Serious eye irritation

Resp. Sens. — Respiratory sensitization

Skin Sens. — Skin sensitization

Muta. — Germ cell mutagenicity

Carc. — Carcinogenicity

Repr. — Reproductive toxicity

STOT SE — Specific target organ toxicity — single exposure

STOT RE — Specific target organ toxicity — repeated exposure

Asp. Tox. — Aspiration hazard

Aquatic Acute — Hazardous to the aquatic environment, acute

Aguatic Chronic — Hazardous to the aquatic environment, chronic

Ozone — Hazardous for the ozone layer

Lact. — Reproductive toxicity, additional category, effect or impact on lactation
TLV-TWA — Threshold limit value- - Time weighted average

TLV-STEL — Threshold limit value - Short-term exposure limit

TLV-C — Threshold limit value - Ceiling limit

vPvB — very Persistent and very Bioaccumulative

PBT — Persistent Bioaccumulative and Toxic

PNEC — Predicted No Effect Concentration

DN(M)EL — Derived No (Minimal) Effect Level

LD50 — Median lethal dose

LC50 — Median lethal concentration

ECX — Concentration showing x % Effect

LOEC - Lowest Observed Effect Concentration

NOEL — NOEL No Observed Effect Level

RID - Regulations Concerning the International Carriage of Dangerous Goods by Rail
ADR — European Agreement concerning the International Carriage of Dangerous
Goods by Road

IMDG - International Maritime Dangerous Goods Code

ICAOQ/IATA — International Civil Aviation Organization / International Air Transport
ADN - European Agreement concerning the International Carriage of Dangerous
Goods by Inland Waterways

UVCB — Substances of Unknown or Variable Composition, Complex reaction products
or Biological Materials

Recommended restriction of use

None

Sources used to Safety Data Sheet preparation

Website of the European Chemicals Agency (www.echa.eu),

website of the Bureau for Chemical Substances (www.chemikalia.gov.pl), raw material
Safety Data Sheets.
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Tipo di ammendante: ammendante vegetale
semplice non compostato
Contenuto di micorrize 0,1%
Contenuto batteri della rizosfera 107 UFC/gr
Trichoderma 10* UFC/gr

Tipo di applicazione: RADICALE

Colture: Vite, Piante da Frutto, Orticole, Olivo
e Ciliegio

Dosaggio: 100 gr per 10 It di acqua su tutte
le colture

Ripetere il trattamento a 7 giorni

250 gr-1kg

SID,
e W
%

'g

<ERO

CONSENTITO IN AGRICOLTURA BIOLOGICA

Il prodotto contiene microrganismi che agiscono riequilibrando la flora microbica nel
suolo. In questo modo vengono favoriti i processi che rendono disponibili gli elementi
nutritivi del terreno.

RADICAL TOP ossigena i terreni asfittici ed ostacola la proliferazione di funghi e batteri
indesiderati, aumentando la fertilita del terreno. RADICAL TOP aumenta la quantita e
la capacita di assimilazione del capillizio radicale della pianta. Viene applicato al terreno
con macchine per diserbo nel periodo primaverile (Aprile-Maggio), per orticole, vivai e
frutteti, con applicazione a manichetta da ripetere dopo 15 giorni.

RADICAL TOP, oltre alla stimolazione radicale della pianta, permette di attivare i terreni
con scarsa fertilita, ricreando la flora batterica positiva per la coltura in atto.

Maggiore radicazione delle piante.
Maggior vigore vegetativo.
Riduzione degli stress idrici.

Il prodotto e miscelabile con la maggior parte degli antiparassitari ad esclusione dei prodotti
contenenti rame, zolfo o antibatterici. £ necessario, in ogni caso, esequire un test di prova prima dell’ utilizzo.



flu seruice de la nature

RHEA® is a biostimulant based on arbuscular mycorrhizal fungi, beneficial for plant growth and resistance to stress.

Better nutrition, better growth

Mycorrhiza are an ancestral symbiotic
association between roots of plants
and beneficial soil fungi which
connect to the roots and form a
network of filaments in the soil,
providing water and nutrients that the
plant needs. @

More efficient substrate/soil exploration

® Reduction of fertilizers and water

o Reduced transplant stress and mortality

80% of plant species (eg flowers, vegetables, fruit trees, some hardwoods and conifers)

FERTI-IRRIGATION — Mix RHEA® with the nutrient solution and water plants by drip irrigation., close to the roots.

Upto3L 1kg for2000 plants
from 3 to 10L 1kg for 1000 plants
>10L Consult us

AT PLANTATION STAGE — Apply RHEA® in planting hole at 0,5 g/L of root ball.
BY MIXING WITH A SUBSTRATE/COMPOST/FERTILIZER — Mix RHEA® at a rate of 0,1 g min. / L of substrate.
SEED COATING — Apply RHEA® on seeds (5g/kg of seeds).

Natural carrier, 5 species of arbuscular mycorrhizal fungi (min.2000 propagules/g). Particle size < 0,5 mm.

orchids, the Brassicaceae family (broccoli, turnip, cabbage, Brussels sprouts, mustard, cauliflower,
etc.), the Chenopodiaceae, Amaranthaceae, Caryophylaceae, Cyperaceae, Juncaceae families, conifers (pine, spruce, fir),
some broad-leaved trees (oak, beech, birch) and ericaceous plants (heather, azaleas, blueberries, rhododendrons).
For further information, visit www.inoculumplus.eu.

1kg. For bigger package, contact us.

Avoid the use of chemicals in particular phosphore when using RHEA®. The product must be stored in
original packaging, closed and stored in a dry (<60% humidity), cool (<20°C) and well-ventilated place, protected from light
and sunlight. Do not store with food and must be kept out from children. Do not ingest. Wash with water in case of eye
contact. Ifirritation persists, consult a doctor.

12 months from the production date, under the storage conditions described above.

Product can be used in organic farming, in compliance with EC N° 834/2007 and 889/2008.

INOCULUMplus - Pole européen d’innovation en agroécologie agrOnov - 3 rue des Coulots —21110 BRETENIERE.
Tél. +33 (0)3 45 83 11 93 — info@inoculumplus.eu — www.inoculumplus.eu




REMEDIER

Agrofarmaco biologico a base di Trichoderma asperellum e Trichoderma gamsii
ad azione antagonistica per la prevenzione di malattie fungine del terreno

Tipo di formulazione: polvere bagnabile

Autorizzazione Ministero della Salute n° 13158 del 7.03.2006

Titolare dell’autorizzazione:
GOWAN ITALIA S.r.I. Via Morgagni n. 68 - 48018 Faenza (RA) - Tel. + 39 0546.629911

COMPOSIZIONE

Trichoderma asperellum (ceppo ICC 012) ....oooiiiiiiiiiiiieee g 2 ATTENZIONE:
Trichoderma gamsii (ceppo ICC 080) .....o.veiuieiiiiiiii e g 2 MANIPOLARE
Concentrazione totale minima pari a UFC unita formanti colonia 3 x 107 per grammo CON PRUDENZA
COTOIMUIANTT ...ttt g.b.ag 100

Partita n°:

Contenuto netto: 0,05-0,1-0,25-0,5-1-2,5-5Kg
Stabilimento di produzione: Isagro S.p.A. - Aprilia (Latina)
Stabilimento di rietichettatura: Arco Logistica S.r.l. Via Battistella, 22 — 44123 Ferrara

Consigli di prudenza (P): P102 Tenere fuori della portata dei bambini. P262 Evitare il contatto con gli occhi, la pelle e gli
indumenti. P270 Non mangiare, né bere, né¢ fumare durante 1’uso. P280 Indossare guanti/indumenti protettivi. P332 + P313 In caso
di irritazione della pelle, consultare un medico. P420 Conservare lontano da altri materiali P501 Smaltire il prodotto/recipiente in
conformita alla regolamentazione vigente.

EUH401 Per evitare rischi per la salute umana e per l'ambiente, seguire le istruzioni per 1’uso.

I microrganismi possono potenzialmente causare reazioni di sensibilizzazione.

Prescrizioni supplementari: Non contaminare 1’acqua con il prodotto o il suo contenitore

INFORMAZIONI PER IL MEDICO
In caso di intossicazione consultare il medico per gli opportuni interventi di pronto soccorso. Avvertenza: consultare un centro antiveleni.

CARATTERISTICHE

REMEDIER ¢ un agrofarmaco biologico che contiene ceppi naturali dei funghi antagonisti Trichoderma asperellum e Trichoderma gamsii.
REMEDIER ¢ particolarmente indicato nella prevenzione degli attacchi di funghi parassiti dell’apparato radicale e del colletto quali: Rhizoctonia
solani, Pythium spp., Sclerotinia sclerotiorum, Verticillium dahliae, Thielaviopsis basicola, Sclerotium rolfsii, Phytophthora spp. Armillaria mellea.
I funghi antagonisti, dopo 1’applicazione, colonizzano il terreno e le radici delle colture e agiscono sottraendo spazio ed elementi nutritivi ai funghi
patogeni e attaccando per via enzimatica le loro pareti cellulari.

REMEDIER ¢ altresi indicato per prevenire 1’ingresso dei funghi responsabili del “mal dell’esca” nelle ferite di potatura della vite.

E’quindi importante applicare REMEDIER in via preventiva.

Viene indicato sulle seguenti colture ricordando che ¢ consigliabile preparare una sospensione di REMEDIER 24-36 ore prima del trattamento
nella proporzione di 500 grammi di prodotto ogni 5 litri di acqua, mescolando di tanto in tanto, in modo di favorire la germinazione dei conidi ed
ottenere una piu pronta colonizzazione del substrato trattato. Diluire poi la sospensione nel quantitativo d’acqua necessario alla corretta applicazione
del prodotto.

Colture floricole e ornamentali: (crisantemo, ciclamino, poinsettia, primula etc):

- in vivai, semenzai, piantonai. 0,25 kg/m? di substrato, miscelando il prodotto al substrato oppure sospendendo il prodotto in un quantitativo
d’acqua sufficiente alla completa bagnatura del substrato alcuni giorni in pre-semina o pre-trapianto e ripetere alla stessa dose alla semina o
trapianto.

- Inserra o in pieno campo distribuire 2,5 kg\ha in modo uniforme sulla superficie al momento della preparazione del terreno 7 giorni circa prima
della semina o del trapianto ripetere il trattamento alla stessa dose alla semina o al trapianto.

- E’ altresi possibile trattare le piantine provenienti da semenzaio, prima della messa a dimora definitiva immergendo i pani di terra o i
contenitori alveolari per alcuni minuti in una sospensione ottenuta con 10 grammi di Remedier ogni litro di acqua. Trapiantare poi in terreno
precedentemente trattato con 250 gr di Remedier ogni 1000 mq di superficie.

Colture orticole: pomodoro, peperone, lattughe e altre insalate, comprese le brassicacee, melone, finocchio, carciofo, basilico, sedano, fagiolo,

fagiolino, zucchino, melanzana, cetriolo, ravanello, carota, spinacio, erbe aromatiche e fragole:

- invivaio 0,25 kg/m? di substrato, miscelando il prodotto al substrato oppure sospendendo il prodotto in un quantitativo d’acqua sufficiente alla
completa bagnatura del substrato in pre-semina o pre-trapianto e ripetere alla stessa dose alla semina o trapianto.

- inserra o in pieno campo distribuire 2,5 kg/ha di prodotto uniformemente sulla superficie alla preparazione del terreno (5-7 giorni pre-semina)
con un volume di acqua non inferiore a 800 1/ha. Ripetere il trattamento allo stesso dosaggio, alla semina o al trapianto localizzandolo, ove
possibile, sulla fila.

- E altresi possibile trattare le piantine provenienti da semenzaio, prima della messa a dimora definitiva immergendo i pani di terra o i contenitori
alveolari per alcuni minuti in una sospensione ottenuta con 10 grammi di Remedier ogni litro di acqua. Trapiantare poi in terreno
precedentemente trattato con 250 gr di Remedier ogni 1000 mq di superficie.

Colture arboree da frutto (pomacee, drupacee, kiwi, piccoli frutti, vite, olivo, agrumi), piante ornamentali e forestali (ginestra, rosa, acero,

etc...) contro marciumi da Armillaria:

- distribuire 2,5 kg/ha di prodotto in pre-trapianto localizzandolo preferibilmente nella buca di impianto, ripetendo 1’applicazione al momento
dell’impianto alla stessa dose. Effettuare un trattamento a inizio primavera prima del risveglio vegetativo e uno a inizio autunno prima del




riposo vegetativo, alla dose di 2,5 kg/ha localizzati quanto piu possibile in prossimita dell’apparato radicale, sono necessari per garantire ad
ogni anno la presenza di una adeguata popolazione dei funghi antagonisti.

Vite contro il “mal dell’esca”:

- dopo la potatura, invernale o primaverile, intervenire irrorando sul tralcio con ferite esposte una sospensione di 250 g/hl, avendo cura di
dirigere il getto degli ugelli quanto piu possibile sui tagli della potatura. Impiegare un volume di trattamento non inferiore a 400 1/ha per
distribuire almeno 1 kg di prodotto a ettaro ed eseguire 1’applicazione non oltre la fine della fase di pianto della vite. Nei vigneti a forte rischio
di malattia (reimpianto su vigneto fortemente colpito, elevata presenza di malattia nei vigneti circostanti) I’intervento dopo la potatura invernale
puo essere seguito da un secondo trattamento entro la fase del germogliamento, allo stesso dosaggio, per aumentare il grado di colonizzazione
delle ferite.

Pero contro “maculatura bruna” (Stemphylium vesicarium):
- Nel periodo compreso fra I’inizio della fioritura e la caduta dei petali trattare il cotico erboso distribuendo 2.5 kg/ha di prodotto. Ripetere il
trattamento quando si verificano le condizioni predisponenti le infezioni sulla pianta.

Drupacee contro “Cancri rameali e Deperimento delle Drupacee” (Phomopsis amygdali sin. Fusicoccum amygdali; Valsa cincta sin.
Leucostoma cincta)

- A partire dall’inizio fioritura fino a caduta foglie, distribuire irrorando il prodotto ad 1 kg/ha sulla parte aerea della coltura. Ripetere il
trattamento fino a 4 volte, evitare di impiegare il prodotto con temperature massime inferiori ai 10 °C. Si suggerisce di impiegare un volume di
trattamento compreso tra i 500 e 1000 L/ha di acqua. Completare la difesa in strategia con altri fungicidi a diverso meccanismo d’azione.

AVVERTENZE AGRONOMICHE
Applicazione del prodotto:

REMEDIER non ha azione curativa, di conseguenza in caso di infezioni in corso il prodotto non consente di ottenere effetti benefici sulle colture.
Applicare REMEDIER quando la temperatura del terreno ¢ almeno di 10 °C. In caso di applicazioni su terreni secchi si consiglia di intervenire con
una leggera irrigazione. In terreni particolarmente poveri di sostanza organica (< 1%) si consiglia di miscelarlo ad un fertilizzante fluido ricco di
sostanza organica.

Evitare I’irrigazione dopo il trattamento, per evitare il trasporto delle spore nelle acque sotterranee.

REMEDIER puo anche essere applicato attraverso gli impianti di fertirrigazione in miscela con i piut comuni fertilizzanti.

Per trattamenti su vite contro mal dell’esca, in caso di sopraggiunte piogge entro 6 ore dall’applicazione, si consiglia di ripetere il trattamento.

CONSERVABILITA
Non congelare. Il prodotto nella sua confezione originale sigillata si conserva per 15 mesi se mantenuto in luoghi asciutti, non esposti a luce solare
diretta e a temperature inferiori a 25 °C.

Richiudere la confezione qualora non completamente utilizzata.

COMPATIBILITA

E preferibile applicare il prodotto da solo. Qualora necessario, applicare altri agrofarmaci ad una distanza di 10 giorni dal trattamento.
Remedier non ¢ compatibile con i seguenti fungicidi: ziram, mancozeb, imazalil, procloraz, thiram.

Sospendere i trattamenti 3 giorni prima della raccolta

ATTENZIONE

DA IMPIEGARSI ESCLUSIVAMENTE PER GLI USI E ALLE CONDIZIONI RIPORTATE IN QUESTA ETICHETTA.

CHI IMPIEGA IL PRODOTTO E’ RESPONSABILE DEGLI EVENTUALI DANNI DERIVANTI DA USO IMPROPRIO DEL PREPARATO.
IL RISPETTO DI TUTTE LE INDICAZIONI CONTENUTE NELLA PRESENTE ETICHETTA E’ CONDIZIONE ESSENZIALE PER ASSICURARE L’EFFICACIA
DEL TRATTAMENTO E PER EVITARE DANNI ALLE PIANTE, ALLE PERSONE ED AGLI ANIMALI

NON APPLICARE CON I MEZZI AEREI

PER EVITARE RISCHI PER L’UOMO E L’AMBIENTE SEGUIRE LE ISTRUZIONI PER L"USO

OPERARE IN ASSENZA DI VENTO

DA NON VENDERSI SFUSO

SMALTIRE LE CONFEZIONI SECONDO LE NORME VIGENTI

IL CONTENITORE COMPLETAMENTE SVUOTATO NON DEVE ESSERE DISPERSO NELL’AMBIENTE

IL CONTENITORE NON PUO ESSERE RIUTILIZZATO

Etichetta autorizzata con D.D. del 28 luglio 2022




ETICHETTA PER CONFEZIONI DI FORMATO RIDOTTO

REMEDIER

Agrofarmaco biologico a base di Trichoderma asperellum e Trichoderma gamsii
ad azione antagonistica per la prevenzione di malattie fungine del terreno

Tipo di formulazione: polvere bagnabile
Autorizzazione Ministero della Salute n° 13158 del 7.03.2006

Titolare dell’autorizzazione:
GOWAN ITALIA S.r.I. Via Morgagni n. 68 - 48018 Faenza (RA) - Tel. + 39 0546.629911

COMPOSIZIONE

Trichoderma asperellum (ceppo ICC 012) ......ocooiiiiiiiiiiniiinan. g2
Trichoderma gamsii (ceppo ICC 080) ......oovviiiiiieiiiiiiiiiiias g2
Concentrazione totale minima pari a UFC unita formanti colonia 3 x 107 per grammo
CofOrmMUIANTT ....cveviviiiiiiiiicc e q.b.ag 100
Partita n°:

Contenuto netto: 0,05-0,1Kg
Stabilimento di produzione: Isagro S.p.A. - Aprilia (Latina)
Stabilimento di rietichettatura: Arco Logistica S.r.l. Via Battistella, 22 — 44123 Ferrara

PRIMA DELL’USO LEGGERE LE ISTRUZIONI SUL FOGLIETTO ILLUSTRATIVO

SMALTIRE LE CONFEZIONI SECONDO LE NORME VIGENTI

IL CONTENITORE NON PUO ESSERE RIUTILIZZATO

IL CONTENITORE COMPLETAMENTE SVUOTATO NON DEVE ESSERE DISPERSO NELL’AMBIENTE

Etichetta autorizzata con D.D. 28 luglio 2022

ATTENZIONE:
MANIPOLARE
CON PRUDENZA




Safety Data Sheet
According to EC Regulation 1907/2006
Date of creation: 04.05.2020
Date of updating: not applicable.
Version: 1.0.

INTERMAG

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1. Product identifier
Trade name:

STRONGER

Contains: not applicable.
1.2. Relevant identified uses of the substance or mixture and uses advised against

Industrial use: Formulation and/or repacking of preparations. Mixing in batch processes for
producing mixtures.
Applications for professional users: stimulant of plant resistance and growth.
Use not recommended
Unknown.

1.3. Details of the supplier of the safety data sheet
Name: INTERMAG sp. z 0.0.
Address: Al. 1000-lecia 15G, 32-300 Olkusz, Poland
Phone number: +48 326455900
Fax number: +48 326427044
E-mail address: intermag@intermag.pl
E-mail address (SDS): msds@intermag.pl

1.4. Emergency telephone number: 112

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture
Not classified as hazardous.
Explanations of the abbreviations are provided in section 16.

2.2, Label elements
Hazard pictograms
not applicable.
Signal word
not applicable.
Hazard Statements (H)
not applicable.
Precautionary statements (P)
not applicable.
2.3. Other hazards
The product does not meet the criteria for PBT or vPvB in accordance with Annex Xll.
SECTION 3: Content/Information on ingredients
3.1. Substances: Not subject to.
3.2, Mixtures
The mixture does not contain ingredients classified as hazardous substances pursuant to
applicable regulations in concentrations higher than or equal to the relevant limit values and
ingredients for which limit values in the work environment have been determined.
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If the dangerous ingredients are mentioned, the importance of H Statements is given in
Section 16.

SECTION 4: First aid measures
4.1. Description of first aid measures

If health problems or doubts occur, always seek medical advice and show information given in
this safety data sheet.
Inhalation
Stop working and move or take the victim to fresh air and provide conditions for rest in a
position that allows breathing. In case of uncosciousness keep airways open. Seek medical
advice.

Skin contact

Take off contaminated clothing. Wash contaminated skin with plenty of water. Wash clothing
before reuse. If irritation persists, contact a physician.

Eye contact

If the victim wears contact lenses, they should be removed before washing, if possible. Flush
eyes with plenty of water as soon as possible and as thoroughly as possible for about 15
minutes with the eyelid held wide open. Avoid strong water stream due to the risk of
mechanical damage to the cornea. If irritation persists, contact an ophthalmologist.

Ingestion
Rinse mouth with water. Give water to drink only if the injured person is conscious. Never
give anything by mouth to an unconscious person. Do not induce vomiting. Contact a doctor -
show the packaging or label.
4.2. Most important symptoms and effects, both acute and delayed
Eye contact: no data available.
Inhalation: no data available.
Skin contact: no data availabie.
Ingestion: no data available.

4.3, Indication of any immediate medical attention and specific treatment needed
The doctor decides about the procedure to be followed after a thorough assessment of the
injured person's condition.
SECTION 5: Firefighting measures
5.1. Extinguishing media

€02, foams, water spray and other extinguishing media suitable for materials burning around
the product.
Unsuitable extinguishing media: water jet.

5.2. Special hazards arising from the substance or mixture
The product is not flammable under normal conditions. The products of decomposition and
combustion of the mixture may be toxic. Inhalation of gases formed during thermal
decomposition may cause irritation and corrosive effects on the respiratory system. Lung
effects may be delayed. Persons who have been exposed to the inhalation of decomposition
gases should receive immediate medical attention.

5.3. Advice for firefighters
Use gas-tight protective clothing and personal breathing apparatus. Quench (smoke) fumes /
gases / vapors / mists with a water spray jet. Fire residues should be disposed of in
accordance with applicable regulations. Do not allow contaminated fire extinguishing water to
reach ground and surface waters. In the event of environmental contamination, notify the
appropriate local authorities.
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SECTION 6: Accidental release measures
6.1. Personal precautions, protective equipment and emergency procedures
Inform the surroundings about the accident; remove from the danger area all persons not
involved in the liquidation of the accident; if necessary, order evacuation. Avoid direct
prolonged contact with the released mixture. Avoid inhaling vapors/mists. If released in a
confined space, ensure effective ventilation. Use personal protection equipment (see section
8 for information).

6.2. Environmental precautions
If it is possible and safe, eliminate or limit the leakage (seal, close the liquid supply; place
damaged packaging in emergency packaging). Limit the spreading of floodwaters by
embanking the area. The product is soluble in water without restrictions. Prevent product
from entering drains, underground and surface waters and soil.

6.3. Methods and material for containment and cleaning up
Dirty the embankment, secure the sewers inlets. In the event of large quantities leakage -
embank the place of liquid accumulation and pump the collected liquid. In the event of
smaller amounts leak, cover with inert absorbent material (sand, earth, vermiculite,
diatomaceous earth), collect in a labeled container. Flush residue with plenty of water.
Dispose of contaminated absorbent material and washings in accordance with local
regulations.

6.4. Reference to other sections
Personal protection equipment can be found in section 8.
Dispose of in accordance with the recommendations given in section 13.

SECTION 7: Handling and storage

7.1. Precautions for safe handling
Use as intended only by trained and properly equipped personnel. When working with the
product, do not eat, drink or smoke. Before entering food-handling areas, remove
contaminated clothing and protective equipment. Wash hands before breaks and after
finishing work. Wash contaminated clothing before reuse.

7.2. Conditions for safe storage, including any incompatibilities
Store in an airtight, labeled container in well-ventilated areas. Protect against sunlight and
weather conditions.

7.3. Specific end use(s)

Stimulant of plant resistance and growth.
SECTION 8: Exposure controls/personal protection

8.1. Control parameters
EMPLOYEES
DNEL/DMEL through the skin
No data available.

DNEL/DMEL through inhalation
No data available.
CONSUMERS

DNEL/DMEL through the skin
No data available.

DNEL/DMEL through inhalation
No data available.
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DNEL/DMEL ingestion

No data available.

PNEC aqua (freshwater)

No data available.

PNEC aqua (marine water)

No data available.

PNEC for water environment (temporary release)

No data available.

PNEC STP

No data available.

PNEC sediment (freshwater)

No data available.

PNEC sediment (marine water)

No data available.

PNEC air

No data available.

PNEC soil

No data available.

Note: When the concentration of the substance is known, the selection of personal protective
equipment should be made taking into account the concentration of the substance present in
the workplace, exposure time and the activities performed by the employee. In an
emergency, if the concentration of the substance in the workplace is not known, use personal
protection measures recommended for the highest protection class. The employer is obliged
to ensure that the used personal protective equipment, clothing and shoes have protective
and functional properties and ensure their proper cleaning, maintenance, repair and
decontamination.

8.2. Exposure controls
Use in accordance with the principles of good industrial practice and safety principles. Do not
eat, drink or smoke when using this product. Avoid contact with skin, eyes and clothing. Keep
away from food and feed. Wash hands and face after handling the product. Take off
contaminated clothing immediately and wash before reuse.

8.2.1. Technical protective measures
Local and general ventilation
8.2.2. Personal protection measures such as individual protection equipment.
8.2.2.1. Eye/face protection
Tightly fitting safety glasses (EN 166).
8.2.2.2. Skin protection
Protection of hands
protective gloves with a permeation time 2 8 hours e.g. made of nitrile rubber (0.35 mm
thick) according to EN374

Other
Protective shoes and clothing (EN 340).

8.2.2.3. Respiratory protection
Under normal conditions, with sufficient ventilation are not required. In the case of vapor /
mist formation use a half-face mask (EN 140), breathing apparatus with a full face mask (EN
136). Recommended filter type: P (EN 143).

8.2.2.4. Thermal hazards
Not required.
8.2.3. Environmental exposure controls
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Emissions from ventilation systems and process equipment should be controlled to determine
their compliance with the requirements of environmental laws.
SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties
Appearance
liquid, pale yellow.
Odour
Specific - slightly perceptible
Odour treshold
No data available.
pH
4.5 - 6.5 (at 20°C)
Melting/freezing point
No data available.
Initial boiling point and boiling range
No data available.
Flash point
No data available.
Evaporation rate
No data available.
Flammability (solid, gas)
Not applicable.
Upper Explosive Limit
No data available.
Lower Explosive Limit
No data available.
Vapor pressure
No data available.
Vapor density
No data available.
Relative density
1000 + 30 kg/m3 (at 20°C)
Solubility(ies)
product is fully water soluble
Partition coefficient: n-octanol/water
No data available.
Auto-ignition temperature
No data available.
Decomposition temperature
No data available.
Viscosity
No data available.
Explosive properties
The mixture is not explosive.
Oxidizing properties
The mixture is not oxidizing.

9.2 Other information
None

SECTION 10: Stability and reactivity

10.1. Reactivity
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10.2.

10.3.

10.4.

10.5.

10.6.

SECTION 11:

11.1.

11.1.1.

11.1.2.

11.1.3.

11.1.4.

11.1.5.

11.1.6.

11.1.7.

11.1.8.

11.1.9.

11.1.10.

11.1.11.

SECTION 12:

12.1.

12.2.

12.3.

12.4.

12.5.

STRONGER

The product is not reactive under the recommended conditions of use and storage.

Chemical stability

The product is stable under recommended conditions of use and storage.

Possibility of hazardous reactions

Under normal conditions of use, hazardous reactions are not possible.

Conditions to avoid

No data available.

Incompatible materials

No data available.

Hazardous decomposition products

Under normal conditions of use, no hazardous decomposition products occur. Under the

influence of high temperature it can decompose with the release of harmful gases.

Toxicological information
Information on toxicological effects

Acute toxicity

Based on the available data the classification criteria are not met.

Skin corrosion/irritation

Based on the available data the classification criteria are not met.

Serious eye damage/irritation

Based on the available data the classification criteria are not met.

Respiratory or skin sensitisation

Based on the available data the classification criteria are not met.

Germ cell mutagenicity

Based on the available data the classification criteria are not met.

Carcinogenicity

Based on the available data the classification criteria are not met.

Reproductive toxicity

Based on the available data the classification criteria are not met.

STOT-single exposure

Based on the available data the classification criteria are not met.

STOT-repeated exposure

Based on the available data the classification criteria are not met,

Aspiration hazard

Based on the available data the classification criteria are not met.

Other information
None

Ecological information
Toxicity

Based on the available data the classification criteria are not met.

Persistence and degradability

No data available.

Bioaccumulative potential

No data available.

Mobility in soil

No data available.

Results of PBT and vPvB assessment

The mixture does not meet the criteria for PBT or vPvB in accordance with Annex XIII.
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12.6. Other adverse effects

No known significant effects or critical hazards.
SECTION 13: Disposal considerations

13.1. Waste treatment methods
Do not dispose together with municipal solid waste. Prevent the product from being
released into sewage system and underground and surface water. Do not dispose in
landfill sites. Consider the possibility of utilization. Dispose/ recycle the product and
the package according to the local regulations concerning environmental protection.
Only completely emptied packages may be recycled. Do not mix with other waste.

SECTION 14: Transport information
14.1. UN number
Not applicable.
14.2. UN proper shipping name
Not applicable.
14.3. Transport hazard class(es)
Not applicable.
14.4. Packing group
Not applicable.
14.5. Environmental hazards
Does not pose a threat to the environment.
14.6. Special precautions for user
Not subject to.
14.7. Transport in bulk according to Annex II of Marpol and the IBC Code
Not applicable.
SECTION 15: Regulatory information
15.1. Safety, health and environmental regulations/legislation specific for the substance or m

1272/2008 Regulation of the European Parliament and of the Council (EC) of 16
December 2008 on classification, labeling and packaging of substances and mixtures,
amending and repealing Directives 67/548/EEC and 1999/45/EC, and amending
Regulation (EC) No 1907/2006.
2015/830 Commission Regulation of 28 May 2015 amending Regulation (EC) No
2008/98 / EC Directive of the European Parliament and of the Council of 19 November
15.2. Chemical safety assessment

Not conducted

SECTION 16: Other information
The information in this SDS relates only to the described product and is based on our
current knowledge, experience and may not be comprehensive. The end user is
responsible for the use of product according to the valid regulations.
Version: 1.0.
Changes
Not applicable.
Hints concerning training
Train in accordance with valid regulations: safety and health regulations, fire
regulations, regulations of packaging, waste regulations especially taking into account
health protection, safety and environmental protection.
H-Statements
Not applicable.
Explanation of acronyms and abbreviations
Met. Corr. — Substance or mixture corrosive to metals
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Acute Tox. — Acute toxicity

Skin Corr. — Skin corrosion

Skin Irrit. — Skin irritation

Eye Dam. — Serious eye damage

Eye Irrit. — Serious eye irritation

Resp. Sens. — Respiratory sensitization

Skin Sens. — Skin sensitization

Muta. — Germ cell mutagenicity

Carc. — Carcinogenicity

Repr. — Reproductive toxicity

STOT SE - Specific target organ toxicity — single exposure

STOT RE - Specific target organ toxicity — repeated exposure

Asp. Tox. — Aspiration hazard

Aquatic Acute — Hazardous to the aquatic environment, acute

Aquatic Chronic — Hazardous to the aquatic environment, chronic

Ozone — Hazardous for the ozone layer

Lact. — Reproductive toxicity, additional category, effect or impact on lactation
TLV-TWA — Threshold limit value- - Time weighted average

TLV-STEL — Threshold limit value - Short-term exposure limit

TLV-C — Threshold limit value - Ceiling limit

vPvB — very Persistent and very Bioaccumulative

PBT — Persistent Bioaccumulative and Toxic

PNEC — Predicted No Effect Concentration

DN(M)EL — Derived No (Minimal) Effect Level

LD50 — Median lethal dose

LC50 — Median lethal concentration

ECX — Concentration showing x % Effect

LOEC — Lowest Observed Effect Concentration

NOEL — NOEL No Observed Effect Level

RID — Regulations Concerning the International Carriage of Dangerous Goods by Rail
ADR - European Agreement concerning the International Carriage of Dangerous
Goods by Road

IMDG - International Maritime Dangerous Goods Code

ICAQ/IATA - International Civil Aviation Organization / International Air Transport
ADN — European Agreement concerning the International Carriage of Dangerous
Goods by Inland Waterways

UVCB - Substances of Unknown or Variable Composition, Complex reaction products
or Biological Materials

Recommended restriction of use

None

Sources used to Safety Data Sheet preparation

Website of the European Chemicals Agency (www.echa.eu),

website of the Bureau for Chemical Substances (www.chemikalia.gov.pl), raw material
Safety Data Sheets.
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