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Innovative fully biodegradable mulching films & fruit profection
bags for sustainable agricultural practices

Agronomical and postharvest validation @
trials in field crops and commodities
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CSIC - Nutricién de Cultivos Frutales (NCF)
EEADCSIC

The NCF Group is working in applied and basic research, to extend self life and quality of horticultural products, with special emphasis on the mitigation of
physiological alterations. We develop new foliar fertilization strategies, characterizing the influence of the treatments on the morphology of tissues and foliar
surfaces (SEM, TEM, histology) and their physical-chemical and biochemical properties. The group has strong links with crop production and fertilizer companies
and this collaboration with the chemical and agricultural sectors has allowed the implementation of sustainable agronomic strategies related with calcium
metabolism.

Group objectives are:

- Develop agronomic techniques to improve fruit quality, especially through public-private partnerships.

- Study calcium metabolism in fruit trees and vegetables to develop foliar fertilization strategies

- Apply the postharvest physical treatments developed by the group to reduce the incidence of physiopathies (apple and peach)

- Study fruit proteomics and the affected areas by disorders and its relationship with the fruit allergens.

- Contribute to the implementation of new biobased and biodegradable plastic materials in fruit and vegetable production (mulching and bagging of fruit).

- Optimize cherry production by preventing alterations due to rain, manipulation and other abiotic stresses.

- Optimize peach production by combining Controlled Deficit Irrigation, calcium treatments and monitoring by sensors in soil and plant and multispectral aerial
images. SN Taea
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R&D PROJECTS CSIC — \

Multidisciplinary and Pluri-institutional Research Group:
. (international, national and regional calls) Alimentos de Origen Vegetal. To7 17R (Grupo DGA 2017-

-

- 2019). CSIC, UNIZAR, Gob Aragén, PCTAD

Plan Nacional de Investigacion

* Mejora de la calidad de fruto en especies frutales a través de practicas culturales, con especial referencia a los tratamientos de calcio
exdgeno. 201740E054.

* Reduccién de fisiopatias en manzana mediante la aplicacion de Tratamientos Postcosecha Combinados de Bajo Impacto (CDTI
(subcontratacién)).

* Mejora genética de patrones Prunus y variedades de melocotonero (MINECO AGL2014-52063-R).

* Actividades permanentes del Banco de Germoplasma de Manzano, Melocotonero y Patrones Prunus de la Estacion Experimental de Aula Dei-
CSIC (INIA RFP2015-00019-00-00).

Retos de Colaboracién

* Fertilizantes foliares para potenciar la fijacién biolégica de nitrédgeno en la filosfera (Retos-Colaboracién con Fertinagor-Biotech S.L.). RTC-2017-
59112.

Plan de Desarrollo Rural de Aragén

«  Grupo Operativo para la mejora de la calidad de la manzana Golden de Valdejalén (GO-GOLDJALON).

 Grupo de Cooperacién MELOCOTON 4.0: “Geomadtica, sensdrica y practicas agronémicas innovadoras para adaptar el cultivo de melocotén al
cambio climatico en el Bajo Aragon”.

Plan Nacional de Desarrollo Rural

* Grupo operativo para la reduccidon de fisiopatias en cereza: CHERRYCARE. Grupo Operativo Supra-Autondmico.

* Mejora de la calidad de frutas y hortalizas mediante una producciéon sostenible a través del uso de materiales biobasados vy
biodegradables. Grupo Operativo Supra-Autondmico AGROBIOSOL.

Proyectos Europeos

* Innovative fully biodegradable mulching films & fruit protection bags for sustainable agricultural practices. LIFE14 ENV/ES/000486- Multibiosol.

Wnovative Options for Water Resources Management in the Mediterranean (ERA-NET cofound Water Resources). (UE. PCIN-2017-020).

Multiblosol
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A powerful public-private
partnership for innovation in
the agri-food sector

"Instrument  suitable to
promote research in the agri-
food sector and carry o
transfer of its resul
business sector"
Statutes of the Fo

*Technical support
to entrepreneurs
*Specialized training
*Marketing

strategies Competitiveness
and business

development

*Validation for co-products
and by-products market
*Treatment and reuse of
slurry
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DO WE DO?
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Promoviendo
lainnovacion
en el sector

*Smart fertilization

*Agriculture 4.0

*Control of pathogens and pests
*Food security

agroalimentario .
aragones /\

Ecological
production

0
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[Phy’rosoni’rory use reduction ]

Development of new products

Services on demand

*New formats and
varieties

*Fresh cut & sous-vide
*Optimization of
packaging and
transport conditions

Integral advisory and R&D projects

shelf life of
products of
plant origin

«Zero waste production
*Access to markets
*New crops



R&D PROJECTS
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. (international, national and regional calls)
RETOS-COLABORACION

g

Proyecto PATBIOCONTROL: “Biocontrol de
patdgenos en campo: desarrollo de sistemas de
deteccion precoz y herramientas de lucha

Proyecto ECOPLUS: “Conversidn
a produccién ecoeficiente de una
explotacién de fruta de hueso”

Proyecto TRENDY FRUIT:

integrada”
i 3 “Nuevas variedades y formatos de fruta para
= e tendencms emergentes de consumo”
EOEES
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Aprobados convocatoria 2017

Proyecto $.0.S. GREENHOUSE: AR PA g Proyecto FERTILIGENCIA:
“sistemas de cultivo nutritivos s _— “Fertilizantes innovadores para reducir el
intensivos adaptados para i impacto ambiental de la agricultura y %é
emergencias” desarrollo de un estdndar para evaluar la  *
k sostenibilidad de agroecosistemas” RTILIGENCIA
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Implemenfahon actions: ROLE of CSIC & PCTAD in Multibiosol Project
cooperativas

L’ .::qr -alimentarias
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B.3: Pre-harvest field trials
Foliar chlorophyll

B4: Post-harvest validation tests

Physical-Chemical parameters

Potential photosynthetic activity Nutritional Compounds (antioxidants, pigments)

Set up of plastic materials: mulching & biobags Mineral analysis (B, Fe, Mn, Zn...)

S

Soil sampling, processing and analysis Postharvest diseases and disorders

S

(lonomics by ICP; pH; conductivity, carbonates; gypsum) Pest|C|de residues analy5|s
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2016: small scale _.

2018:
large scale

plastic additive

X% In'y Mn
A Y% In'y Mn
L% In'y Mn

X% In'y Mn
B Y% In'y Mn
1% Iny Mn
X% In'y Mn
C Y% In'y Mn
L% Iny Mn
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Efects of MULCHING
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Weed control & Bioplastic integrity at he

Concentracion de Estado del
Tipo de . Fisiologia bioplastico | Biodegradabilidad
oligoelementos en

Bioplastict ol suelo Contrql de del cultivo | después de la en el suelo
malas hierbas cosecha

Physiological
Weed control | state of crops

Parametros | Produccion y
de calidad fisiopatias

Soil

Type of Oligoelement LIl biodegradability

concentration integrity at
increase in soil harvest

Quality | Production and

Biopkeste parameters | physiopathies

Control
Control

A

Oligoelement concentration increase in soil

Bz B B B> B B %

420,00 85,00
410,00
400,00 80,00
390,00
P 380,00
£ 370,00

=
< 360,00

zn (mg/kg)

350,00
340,00
330,00
320,00

A B C A B C
control
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Estado del
bioplastico
después de la
cosecha

Concentracion de
oligoelementos en
el suelo

Tipode
Bioplastico

Fisiologia
del cultivo

Biodegradabilida i

Pardmetros
en el suelo

de calidad

Producciény

Control de fisi %
siopatias

malas hierbas
Soil
biodegradability

Physiological

Bioplasti
state of crops foplastic

integrity at
harvest

Production and
physiopathies

Oligoelement
concentration
increase in soil

Quality
parameters

Type of
Bioplastic

Weed control

Quality parameters

Harvest 2017

ecuat caliber

Control material additive mean mean mean mean
Control B Xx%Mnzn | 592d 1950 | 36,84b 733| 14,68c 230| 134c 035
A Y% MnZn | 52,8cd 1637 | 3550ab 687 | 14,36bc 264 | 0,89b 037
C X% Fe 39,27a 11,85 | 33,46a 724 | 12,01a 214 0,65a 0,20
B YJ%Le 42.92ab 1328 | 33,15a 719 | 12,47a 202 0,62 a 0,25
control - 47,92bc 1490 | 34,71ab 605 | 13,24ab 220 | 1,18c 031
C sign. 0,00 0,00 0,00 0,00
. Verde: Efecto positivo
Green: Positive effect
Naranja: Sin beneficio
. Orange: Without benefits Hdl’VGSf 2018
Rojo: Efecto negativo
‘ Red: Negative effect Lycopene
120 -
- )
80 -
C
Control | 74,17 16,83 | 39,05 3,19 | 29,48 4,48 30,12 4,53 UED 60 1
( B 101,05 1544 | 43,96 3,22 | 31,91 2,55 | 27,55 2,20 40 1
0,00 0,00 0,01 0,01 20 -
0
B Control
—
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- Concentracion de
Tipo de -
o oligoelementos en
Bioplastico el suelo

Control
Type of Oligoelement
Tl concentration
oplastic increase in soil
Control
Control
A
B
C
80%
60%
40%
20%
0%
X%MnIn Y %MnIn
CONTROL B
Harvest 2017
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en el suelo
cosecha
Physiological
Weed control

Damaged fruit

Estado del
Fisiologia
de

bioplastico
del cultivo
malas hierbas

Biodegradabilidad
después de la

Pardmetro:

de calidad
state of crops

Bioplastic
integrity at
harvest

Soil

biodegradability Quality

X%Fe Y %Fe

C
-

g
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Producciény
fisiopatias

Blossom end rot
20%

CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

Disorders & diseases
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control

Blossom end rot

m Cracked mDried

AXx%  A-Y% B-x%  B-y%
—
Harvest 2017
. Damaged fruits

cracked dried 15%

10%
B
5%
. [
Confrol
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Control
Harvest 2018
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MULCHING: Replicability
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- “Groencreatie tests” ="
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France

Organic farmer
Alfonso Castilléon

AGRICULTURA ECOLGGICA
Avda. Zaragoza, n® 8

50173 Nuez de Ebro -Zaragoza

Winter Vegetables
(cauliflower)
around 5 ha

Telf: +34 676 48 52 32
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Ne ensayo + control

Netrials + control

BIOBAGS: Field tests/ experimental design

441

Blanco - White
Rojo - Red
Azul - Blue

0-5% opacidad

0-5% opacity

Blanco - White 0-5% opacidad Blanco - White | O-2%opacidad

Bioclips - Bioclips

‘CSIC
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% opdacity
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Efects of BIOBAGS in APPLES

Tipo de

v,ﬁ\),g
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Produccion y Parametros de Compuestos Disminucion de 2
Bioplastico fisiopatias calidad nutricionales presencia de Quahty parameters
- ticid
Type of Production and Quality Nutritional =5 |c.| asj
Bioplastic physiopathies parameters compounds pefgg lé‘-; “g:j !rf;m .
S bl discarded Fuji 2016
Without bag . . .
Blanco - White ‘ ‘ ‘
A Rojo - Red . . .
Azul - Blue ’ ’ ’
B Blanco - White . . .
Rojo - Red @ @ @
c Blanco - White . . .
Rojo - Red . . \ .
= Golden 2017
Pesticide residues )
Lambda cihalotrina (mg/kg) | Tebuconazol (mg/kg)
batch (LMR0,1) (LMR 0,3)
media d.s. media d.s. Fu ji 2018
control 0,02 0,01 0,012 0,00
Biodeg
J Golden 2018

C
C

LOTE Caliber (mm) Weight (g) coord a* refl 680 nm

BIOMATERIAL color media s.d. media s.d. media s.d. media s.d.
CONTROL 69,15b 37| 162,1ab 18,76 -9,38a 0,48 20,42a 1,67

<size
< green color (riper fruit)

- m”v\ulhblosol

[ white | 67,01a 309] 146952 1611 -83sb 122 22,826 283 |
BIOMATERIAL

Red 69,29b 451 | 173,4b 26,79 -8,9ab 0,62 20,65a 1,82
sign. 0,02 0,00 0,00 0,00 |
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Tipo de Produccién y Compuestos Disminucién de
Parametros de calidad presencia de

Bioplastico Color blanco fisiopatias Quality nutricionales p——— Quality parameters

Type of Colour white Production and Nutritional

Bioplastic physiopathies Quality parameters compounds Reduction in

pesticide content

Papel deparafina
Control Opaco

Biot?a gs
[ \
Transparent Semi-Transparent

Contro! Opaque paraffin Control

paper

Transparente
Transparent

Opaco
Opaque

Transparente
Transparent

Opaco
Opague

Transparente
Transparent

Opaco
Opague

2017 Nutritional compounds

. Carotenoids 2018

CONTROL

15 2 I = 1 I N (;henols
8/100g)
"~ wateral | mede | _sd |
5 Control 60,83 4,89
biodeg. 33,73 4,41
sign. 0,002

BIOBAGS
(opaque)

0% y% % 0% x% y% 2% 0% x% y% 0%

A B C control
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CONCLUSIONS MULTIBIOSOL PROJECT

MULCHING
Multibiosol mulching shows excellent results as a substitute for

traditional mulching (non-biodegradable).

* It maintains the performance throughout the crop cycle.

* The production of the crop is equivalent to that of traditional mulching. In
some cases, even the quality is improved (size, maturation ...) and the
incidence of diseases and physiological disorders significantly decreases
compared with traditional plastic materials

BIOBAGS

Multibiosol biobags show excellent performance as to replace traditional bags (paraffined

paper).
* BioBags effectively protects against pesticide residues.
* Multibiosol biobags maintain the required mechanical performance throughout the

fruit crop cycle.

L

Biobags (opaque) reduce reddish tones in peaches, producing a
homogeneous fruit external surface.

’z‘ Red bags, are the suitable for apples, since they produce
_  homogeneous "sunburn” free fruits.

»
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