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What | want to talk about

1. Cultivation of vegetables
1.1. Achievements
1.2. Bottlenecks

2. Environmental claims
2.1. Biocontrol
2.2. Grafting
2.3. Reduction in energy (windmills) and CO, emission
2.4. Organic production

3. Consumer claims
3.1. Quality issues
3.2. Healthy product - allergic potential
3.3. Transgenic tomato

4. Conclusions



1.1 Achievements in cultivation

Potential yield, kg/m?
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Top technologles available - protected cultlvatlon

i RZ Growing
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Growers get a close look at Rijk Zwaan Demo
Facility for suitable tomato (Kwintsheul, NL)
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Top technologles available — plant factories
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» Top quality available
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‘Why does Looye exist? necessary. We work safely and run
Te aliow pecple and nature to develop  our business in hormony with our
in @ meaningful way. To deliver toste surroundings and the environment.

and enjoy it
‘What are we good at?
We want the best With people we We excel in tomatoes
wvalue With volued customers. We aore  Everything we do, derives from our
trendsetters in taste. We delight in tomatoes. And taste is key. Through
passing our love of taste to others. It ‘our tomatoes we connect with oll the
makes us proud. links in the chain and with everything
'} we come into contact with.
y" How do we work?
! ;: We aim for the highest quality We go our own way
- We apply the highest quality standords  And in doing so we try not to restrict
] o to sur work and our products By doing  ourselves to the confines of the existing
o 50w con achieve the best resultfor  traditions or circumstances around us.

i everyone associated with our company.  We do this tronsparently.

3 - We want peopie to develop what long-term targets are
- We constantly encourage our people  We pursuing?
L to undertake development and In 2025, 33 out of every 1000 people in

training. We also want other people the Netherlands, Germany and Belgium
and companies to benefit from their  will buy a Looye product at least once:
involvement with Looye. a month.

We want to avoid waste Making us the best-known
We only use the energy, raw matericls  most-loved tomato growes
‘and labour that are absolutely Netherlands, Germany and

Honeytomatoes® are thé tastiest tomatoes on the market

i

_\ Get the taste!

right now. Consumer tests consistently confirm this. Their

velvety smooth, honey-sweet flavour is mouth-wateringly

delicious. Once you've tasted Honeytomatoes® you'll never

want any others!

Honeytomatoes® are perfect for nibbling on between meals,

as an appetizer or as a healthy snack. For adults and

children alike! Our Honeytomatoes® have inspired chefs

who have come up with some delicious new recipes for

Honeytomatoes®.

Want to try Honeytomatoes® for yourself? Then click on

‘Where to buy’ to find a Honeytomato® stockist near you.

-
=



Ecological sound

www.sunwindenergy.com

Making biogas from horticultural waste

tomato crop gr

to biochar
Dunlop et al. 2015. HortS

B T www.hortibiz.com

Solid board made from tomato plants



(e.g. Tomato Inspiration Awards ]
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U Sundrop Farms

TOMATO
INSPIRATION
EVENT

2016

- A tomato farm 20 (5) ha controlled greenhouses

- on an open salt flat using a desalination plant

- aleaderin the use of renewable energy: a solar field with a 115 m tower
and > 23,000 mirrors reflecting the sun’s energy

- natural pest management

- 17,000 t of tomatoes annually (85 kg/m?)

Production problems seem to be solved
Problems left — for science ?



http://www.tomatoinspirationevent.com/winners-2014-2015/

Zukunftsstrategie Gartenbau

Abschlussbericht zum Zukunftskongress Gartenbau am
11./12. September 2013 in Berlin

£ = _
5 lecker Obstbau E 2
= Genuss Lebensfreude © Stauden =
Marktchancen Technik Energie = Gemiisebau
Kommunikation Landschaftsbau S _  Baumschule
G Stadtgrun Tukunftsaussichten 2 Familienbetriebe
r'u = SPEIIEIIISIEWI'Ig

Problems left — for science ?

G Yes - they are !
: Lebensgefuhl= £ = 6o 2 = Ve n
Iﬂtﬂﬁrm“‘“Prufessmnahtat =E E = = Gartegeriebrl';ls
Wohnkultur E => inngebung
gesund Art:ﬁ_iltsfreude Qualitit < = Naturschutz
£ Tradition Floristik Gesundkeit

£ Nachhaltigkeit

Natur

www. bmeld

Future strategies
Horticulture 2020
Report 2013 Berlin

market chances
bio production
generations
attitude of life
creativity
nature conservation
family farms
sustainability
guality

vitality
cooperation
tradition
automatision



[ 1.2 Bottlenecks to face }

> Diseases and abiotic stresses
the microbiome, biocontrol, biostimulapts...

» Soil problems (i.e. deficiencies, toxicities, salinity) SOl
> Energy consumption and efficiency SOl
» Production of bioenergy SOl

» Increase of relevant climate gases
(.,e. CO,, methane, N-oxides)

» Demands on the environment SOl

» Ban of transgenic crops in Europe

» Mixed production systems (e.g. aguaponics)

» Conventional vs. organic growing

» Organic vs. novel production system Inv.L.
short marketing chain, agro-tourism...

» Consumer demands on quality (i.e. taste and health) SOl



[ 1.2 Bottlenecks to face }

» Diseases and abiotic stresses
microbiome, biocontrol, and biostimulants
» Soll problems (i.e. deficiencies, toxicities, salinity)
» Energy consumption
» Production of bioenergy
» Increase of relevant climate gases
(.,e. CO,, methane, N-oxides)
» Consumer demands on the environment
» Ban of transgenic crops in Europe
» Mixed production systems (e.g. aguaponics)
» Conventional vs. organic growing
» Organic vs. novel production system
» Consumer demands on a healthy product

[Possible solutions:} g

———




2 Environmental claims
2.1 The microbiome and biocontrol

Bacterial community in lettuce Fungal community in the rhizosphere
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Microbial community affected

Average D-level Plant > Soiltype > Treatment
Bacteria 16.9 9.0 0.6
Fungi 42.0 4.1 -0.2

* Bacterial and fungal rhizosphere community structure were
pronounced affected by the plant species.

*» The bacterial community was significantly stronger influenced by the
soll type than the fungal community.

. VK @
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Plant associated micro-organism used in biocontrol 6 1GZ

Disease suppression effects against different, particularly soil-borne pathogens
were shown mainly by bacteria living in association with plants such as:

|~ Serratia plymuthica 3Re4-18

— Pseudomonas jessenii RU47

— Kosakonia radicincitans

i _ Pririformospora indica




[ 2.2 Grafting }

combines the advantages of two cultivars
alleviates or even counteracts the negative effects of (a)biotic stresses

- reduce the incidence of soil borne
diseases (Fusarium, Verticillium, etc.)
alternative for chemical soil disinfection

- increase the vitality of plants

- save and enhance yield

- enhance tolerance against non-optimal
conditions (temperature, salinity, etc.)

- Improves taste and health related
characteristics

" ccosE

RAFTING EUROPEAN COOPERATION
IN SCIENCE AND TECHNOLOGY




[ Grafting an advantage at low temperature }

The tolerance is known for cucurbitaceae Figleaf gourd
g@EE (Cucurbita ficifolia )

Bur cucumber

£ (Sicos angulatus)
w% Squash

(Cucurbita moschata)

Advantages at sub-optimal T: In protected cultivation:

- prolonged growing period - save fuel costs (7% per 1 °C)
- early production - reduce CO,- emission (100 t/ha)

[not clear and must be tested for solanaceae (tomato) }




Moneymaker- c
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» publishing in January 2017
» hard copy

Vegetable Grafting > about 300 pages
> price of about 110 € (85 £) per book

Principles and Practices » open access in 2019

Edited by Giuseppe Colla, Francisco Perez
Alfocea and Dietmar Schwarz Content
= 1. Introduction to vegetable grafting

Zhilong Bie et al.

2. Geneticresources for rootstock breeding
Maria Belen Pico et.al.

3. Rootstock breeding: current practices and future
technologies
Andrew J. Thompson et al.

4. Rootstock-scion signalling: key factors mediating
scion performance
Jan Henk Venema et al.

5. Physiological and molecular mechanisms underlying
graft compatibility
Ana Pina et al.

6. Grafting as agro-technology for reducing diseases
Roni Cohen et al.

7. Grafting as a tool to tolerate abiotic stress
Youssef Rouphael et al.

¥ 8. Quality of grafted vegetables

c:ngt Y e Cherubino Leonardi et al.

s am eeanoosy @ ) ' 9. Practical applications and speciality crops

: Amnon Koren et al.




2.3 Energy saving and less CO, release

Challa, H. 2001. AH 553 _—

Artificial lighting

Potential yield, kg/m?
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Redundant energy sources,
how to use them for greenhouse lighting ?
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Energy efficiency
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* split period of 9 h artificial lighting doe:
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modern production witthioeﬁ 'rgy
(Westland, NL) '
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Organic production

Bottlenecks:

o Fertilization bears
potential constraints

* Risks are related to irrigatiggs
climate (growing conditions)<&g
o Particular excess of
P supply (relation to soil buffer)

« High risk of salinity problems  W!forseparation ==Q&

— Lt UT e S
¢ bed part used [

Actions:

e Synchronized fertilization + “smart” side-dressing

« Smartirrigation (synchronized with evapo-transpiration)
« Compost supply with organic certification

« Variety of “plant” source fertilizers (low in Na, Cl, SO,)
 Application of biostimulants

 Application of “new” cultural practises



Alternatives — e.g. urban farming

Concept A. attract people to come to the plants
www.ecf-farmsystems.com




3 Consumer claims Tunk Food /'s Hedlthy Food
3.1 Quality issues

- .'-':
GE{ ""'\
TIONLA® f’
NNV %ﬁ 16

Y aro | ) . i Ten
- N P 5 . cecologicalgréstaurant
L ‘ -
S

Vegetable consumption is evolving:

healthy and ethical trends push the consumption in different ways.
Nowadays a difficult challenge is to meet both retailers' and consumers'
needs. This is surely a way to grow motivations to make better and better.



http://newbusinessmedia.mailmta.com/nl/link?c=3l0ji&d=14il&h=1s8i9vra3ev3pt6cdiguscnlr4&i=3og&iw=5&p=H113145259&s=lp&sn=hie&z=5vnc
http://newbusinessmedia.mailmta.com/nl/link?c=3l0ji&d=14il&h=1s8i9vra3ev3pt6cdiguscnlr4&i=3og&iw=5&p=H113145259&s=lp&sn=hie&z=5vnc

Quality definition

_ _
colour outer - dry matter
size, shape  gppearance fexture - firmness
disorders s rind
decay thickness
Undesired el '
compounds %. product _
< Y alit o Sensory
- pesticides Sp— properties
- heavy metals
- aroma volatiles \ 55 attrlbutes
- a"ergens - mouthfeel.
S — o, Aftertaste
Health-promoting Flavour
compounds compounds
~(aufraceuticab )
- minerals - carotenoids - titratable acids
- Vvitamins - flavonoids taste { - sugars
(ascorbic acid) - polyphenols - aroma volatiles

- antioxidants - ..



[3.2 Healthy product vs. allergenic potential]

widespread allergy in Europe, more in south EU
Northern Europe: 1.5 %; Italy: 16 %

Example  ollen associated
tomato sensitization to different pollen
allergies reaction to different allergens in the same fruit

e.g. in ltaly: heat stable protein LTP (= Lyc e3)
reaction also to cooked tomato

Plant food allergens & 62
e rather small proteins CHARITE
« often resistant to proteolysis S

e sometimes heat resistant
« small amount of protein families:



structural proteins: PR/defense proteins:

Profilin, Lyc e 1 TSI, lyce4
Lipid transfer protein, Lyc e 3 Chitinase
acidic ribosomal protein 60S Beta-1,3-Glucanase
Expansin Thaumatin-like protein NP24
Cyclophilin cytosolic ascorbat Peroxidase
anionic Peroxidase
Hsc 70

Superoxid dismutase

developmentally regulated/
metabolism proteins:

Beta- Fructofuranosidase, Lyc e 2
Polygalacturonase 2A
Pectinesterase
Pectinmethylesterase
Mannosidase

seed storage proteins:
Vicilin

Miraculin

Legumin, 11S Globulin

Is it possible to reduce allergenic potential by cultivation ?
Can we develop hypo-allergenic tomato?
A suitable and simple test system for sensitive people.




Investigations on tomato allergenicity

Obijective: Is it possible to reduce the allergenic potential
of vegetables using cultivation methods?

environmental conditions —> NO real effect

% (light, N-nutrition, temperature)
66 (Dolle et al. 2011)

229 Mycorrhiza —> expression of genes
» g (Schwarz et al. 2010)

L PepMV 5 expression of genes
| (Welter et al. 2013, 2014) and defense proteins

W cultivars

(Dolle et al. 2011, 2012) \

6 IGZ @H A R I T E % Fraunhofer Proteome Factory

LAP




Tomato cultivars

Obijective: to discover a low allergenic cultivar

old landraces:

. €
S. lycopersicum cv. Reisetomate LYC 1045/90
S. lycopersicum cv. Parvibaccatum LYC 457/02

selected for organic farming:

modern hybrids:

Mean diameter, mm
N
o

Matina
|dyll

Supersweet (cherry type)
Classy (round type)

L. pimp Landrace

Hybrid F1

Organic I

LYC 5/82 LYC 457/02  LYC 1045/90

Idyll Martina

Supersweet Class:

y

[

Highest difference
in allergenic potential

|




Tomato cultivars: ‘Reisetomate’ vs. ‘Matina’

= . . i@ A
SKin prick test Provocation test
10— 2+
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u_
histamine AT T Al MT
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Tomato cultivars: ‘Reisetomato’ vs. ‘Matina’

What did we learn:

— Allergenicity of tomatoes differed significantly between
experiments.

— Patient response differed: individual medicine ?

— RNA accumulation seems to be an indicator for tomato
allergy.

— Avallable differences do not allow recommendation for a
special cultivar.

— Discovered and verified novel allergens

g Conclusions
1. A hypo-allergenic tomato: difficult to find

. 3. Reduced allergenicity: not really successful

2. Test-kit for patients: possible , basically developed

~

6 IGZ @H A R I T E % Fraun thEr Proteome

FFFFF



3.3 Transgenic plants

Question: Can we sustain (in Europe) the ban of non GMQO’s
(transgenic plants) from cultivation? (How long ?)
What about the introduction of new technologies (e.g. CRISP-CAS9)

21 Scientist Yvonne Lorenz gets Max Rubner-Preis:
1 Skin prick test reveals stable and heritable reduction of
allergenic potency of gene silenced tomato fruits” .
» blocked the translation of the LTP Lyc e3 initiating allergy, by
RNAi-technology (,,gene silencing”)
» New tomato could be confirmed as less allergenic also in the
second generation:
reduced basophil-histamin release
significant lower skin pricks of allegic patients

www.dge.de/presse/



Conclusnons SOI 2016
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