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Welcome
1989 - 2016: 29 years of fruitful collaboration between Science and Industry with the purpose of
looking at the future.
When the first World Processing Tomato Congress was organised by AMITOM in Avignon in 1989, tomato
science and industry pioneered the creation of an institutional framework for dialogue and exchange
that was, back then, called “multi-disciplinary and participative” management by organizing it in tandem
with the 3rd ISHS Symposium on Processing Tomato. Since then, this effective and fruitful cooperation
between Science and Industry has become established and we are now proud to welcome you to the 15th
ISHS symposium on the Processing Tomato, organized by WPTC alongside the 14th World Processing
Tomato Congress.
Our call for papers attracted 68 abstract submissions from 18 different countries. This confirms the keen
interest and enthusiasm the scientific community has for research in the fields of processing tomatoes. The
ISHS symposium program has been arranged into 6 oral sessions centred on the following major topics:
“Agricultural challenges “, “Irrigation and breeding”, “New tools for quality”, “Tomato and health”,
“Agronomic innovations”, “Healthy products for the next generation”, a roundtable on “Research and
Industry working together” and a Poster session for one-to-one discussions with the research authors.
Full papers for the majority of the oral and poster presentations will be collated in a special issue of Acta
Horticulturae which can be ordered later directly from ISHS.
We would like to thank the presenters, session chairs and members of the Scientific and Organizing
Committees and all sponsors for making this event possible and all attendees for participating in these
sessions.
Our aim is to stimulate discussion and foster new collaborative ventures to ensure a bright future for the
tomato processing industry. We hope that you will find the event both interesting and enjoyable.

The Symposium Convenors
~a Ca΄mara, Luca Sandei & Panagiotis Kalaitzis
Montan
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Scientific Committee
Co-Conveners
~a Ca΄mara, UCM, Madrid (Spain), mcamara@ucm.es
Montan
Luca Sandei, SSICA, Parma (Italy), luca.sandei@ssica.it
Panagiotis Kalaitzis, Mediterranean Agronomic Institute at Chania (Greece), panagiot@maich.gr

Scientific Committee
Cosme Argerich, INTA, La Consulta (Argentina)
Adriano Battilani, CER, Bologna, (Italy)
Diane Barrett, UC Davis (USA)
Carlos Campillo Torres, CICYTEX (Spain)
Antonio Casana, Solana Spa (Italy)
Liz Mann, APTRC (Australia)
Gene Miyao, UC Davis (US)
Gwen Young, Kagome Inc, Foster City (USA)
Biliaderis Costas, Aristotle University (Greece)

Congress secretariat
Sophie Colvine (WPTC, France), wptc2018@tomate.org
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Symposium Program
This program is correct at the time of printing but subject to minor changes, depending on speaker
availability and unforeseen circumstances. Please refer to notice boards and oral announcements during
the congress for updated information.

Tuesday, 12th June 2018
2.30-4.40

2.30-3.00

3.00-3.20

3.20-3.40

3.40-4.00

4.00-4.20
4.20-4.40

Session 1
Agricultural challenges
Moderators: Liz Mann & Gene Miyao
Invited conference
Parasitism and control of broomrape in tomato
Dr. Yaakov Goldwasser
Management of Fusarium oxisporum race 3 in processing tomatoes with
chemical and bio-fungicides and variety resistance
Mr. Scott Stoddard
Identification and Pathogenicity of Pythium species associated with the poor
growth of tomato plants in the Australian Processing Tomato Industry
Ms. Liz Mann
Evaluation of grafting for processing tomato production in California’s Central
Valley
Gene Miyao
The effect of root stock on yield and quality yield in processing tomatoes
Dr. Cosme A. Argerich
A prolyl 4 hydroxylase plays a role in the regulation of the tomato
(Solanumlycopersicum) fruit growth process, quality and productivity
Dr. Panagiotis Kalaitzis

4.40-5.00

Coffee break

5.00-6.30

Session 2
Irrigation and breeding
Moderators: Cosme Argerich & Panagiotis Kalaitzis
Invited conference
A quest for the perfect tomato
Dr. Dani Zamir
The simultaneous effect of water stress and biofertilizer on physiology and
quality of processing tomato
Dr. Zolta΄n Pe΄k
Tomato fruit quality and processing ability are impacted by irrigation regime as
well as genotype and maturity stage
Alexandre Boas
Soil microbial and physicochemical properties of a processing tomato system
under subsurface drip irrigation
Ms. Liz Mann

5.00-5.30

5.30-5.50

5.50-6.10

6.10-6.30

6.30-7.30

Abstract
Number

K1

O1-1

O1-2

O1-3
O1-4
O1-5

Abstract
Number

K2

O1-6

O1-7

O1-8
All
Abstracts

Poster Session - Discussion

6

Symposium Program
Wednesday, 13th June 2018
11.00-1.00 Session 3
Roundtable “Research and industry working together”
Moderators: Diane Barrett & Cosme Argerich
11.00-11.20 California tomato growers are committed to playing the long game: 50 years and
counting of asking and answering questions in the field
Zach Bagley
11.20-11.40 Highlights of 60 years of processing tomato research in California
Dr. Diane Barrett
11.40-1.00 Production & Processing Issues in selected countries

Abstract
Number

O1-9
O2-3

Roundtable discussion
1.00-2.30

Lunch

2.30-4.15

Session 4
Abstract
Tomato & Health
Number
~
Moderator: Montana Ca΄mara
Tomato products and cardiovascular disease prevention
O3-1
~a Ca΄mara
Prof. Dr. Montan
Tomato glycoalkaloids: potential bioactive compounds conferring health benefits
O3-2
from tomato consumption
Assist. Prof. Jessica Cooperstone
Invited conference (joint with congress)
K3
Greek traditional Mediterranean diet: the role of tomato paste
Prof. Dr. Antonia Trichopoulou

2.30-2.40
2.40-3.00
3.00-4.15

4.15-4.30

Coffee break

4.30-6.00

Session 5
Agronomic innovations
Moderators: Carlos Campillo & Zolta΄n Pék
A green solution for the agricultural sustainability of processing tomato crop in a
changing climate
Patricia Vidigal
An Evaluation of BOOSTER-Mag’ on Processing Tomato Farming Productivity
Mr. Robert van Merkestein
Effects of innovative biofertilizers on yield of processing tomato cultivated in
organic cropping system in northern Italy
Dr. Domenico Ronga
Use of sensors and spatial variability to fertilization management in processing
tomato
Carlos Campillo Torres

4.30-4.50
4.50- 5.10
5.10-5.30
5.30-5.50

6.00-7.00

Abstract
Number

O1-10
O1-11
O1-12
O1-13
All
Abstracts

Poster Session - Discussion
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Symposium Program
Thursday, 14th June
9.30-10.30 Session 6
New tools for quality
Moderators: Gwen Young & Antonio Casana
9.30-9.50 Assessment of total quality factors (nutritional, functional and taste)
and simultaneous evaluation of molecular markers profile for the origin
characterization of typical Italian tomato derivatives (puree and diced tomatoes
-100% Italians)
Dr. Luca Sandei
9.50-10.10 Selecting tomato not only for their taste, viscosity and color potential but also
for their ability to react and conserved their quality during the process
Dr. David Page
10.10-10.30 Implementation of infrared tools at key steps along the process may improve
the quality management of tomato based products
Dr. Sylvie Bureau

Abstract
Number

O3-3

O2-1
O2-2

10.30-11.00 Coffee break
11.00-12.30 Session 7
Healthy products for the next generation
~a Ca΄mara
Moderators: Luca Sandei & Montan
11.00-11.20 Macro and micro-molecular characterization of tomato by-products (pomace):
new secondary raw material re-use for the development of functional tomato
products (functional purees and ingredients)
Dr. Luca Sandei
11.20-11.40 Consumer Preferences for Local Origin: Is closer better? The case of fresh
tomatoes and ketchup in Germany
Dr. Stephan Meyerding
11.40-12.00 Consumer’s preferences towards six new Spanish commercial tomato juices
Prof. Dr. Virginia Fernandez Ruiz
12.00-12.20 Food Neophobia: Spanish case study related to new formulations based on
traditional "gazpacho"
Laura Domίnguez Dίaz
12.20-12.40 Development of a fermented green tomato base for dressings and sauces with
high nutritional value
Joao Silva
12.40-2.00 Joint Session with congress
Taming tigers
Jim Lawless
Congress closing ceremony
2.00-3.00

Lunch

3.00-4.00

ISHS Symposium conclusions and election of the ISHS Working Group chair
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Abstract
Number

O3-4

O3-5
O3-6
O3-7
O3-8

List of abstracts
Section 1
Adaptability and resilience in crop production
Oral presentations
Abstract Abstract title
Number

Presenting author

Page

K1

Parasitism and control of broomrape in tomato

Dr. Yaakov
Goldwasser

14

K2

A quest for the perfect tomato

Dr. Dani Zamir

15

O1-1

Management of Fusarium oxisporum race 3 in processing
tomatoes with chemical and bio-fungicides and variety
resistance

Mr. Scott Stoddard

16

O1-2

Identification and Pathogenicity of Pythium species associated
with the poor growth of tomato plants in the Australian
Processing Tomato Industry

Ms. Liz Mann

17

O1-3

Evaluation of grafting for processing tomato production in
California’s Central Valley

Gene Miyao

18

O1-4

The effect of root stock on yield and quality yield in processing
tomatoes

Dr. Cosme A.
Argerich

19

O1-5

A prolyl 4 hydroxylase plays a role in the regulation of the
tomato (Solanumlycopersicum) fruit growth process, quality
and productivity

Dr. Panagiotis
Kalaitzis

20

O1-6

The simultaneous effect of water stress and biofertilizer on
physiology and quality of processing tomato

Dr. Zolta΄n Pe΄k

21

O1-7

Tomato fruit quality and processing ability are impacted by
irrigation regime as well as genotype and maturity stage

Alexandre Boas

22

O1-8

Soil microbial and physicochemical properties of a processing
tomato system under subsurface drip irrigation

Ms. Liz Mann

23

O1-9

California tomato growers are committed to playing the
long game: 50 years and counting of asking and answering
questions in the field

Zach Bagley

24

O1-10

A green solution for the agricultural sustainability of processing Patricia Vidigal
tomato crop in a changing climate

25

O1-11

An Evaluation of BOOSTER-Mag’ on Processing Tomato Farming Mr. Robert van
Productivity
Merkestein

26

O1-12

Effects of innovative biofertilizers on yield of processing tomato Dr. Domenico
cultivated in organic cropping system in northern Italy
Ronga

27

O1-13

Use of sensors and spatial variability to fertilization
management in processing tomato

28
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Carlos Campillo
Torres

List of abstracts
Section 1
Adaptability and resilience in crop production
Posters
Abstract Abstract title
Number
P1-1
Consperse stink bug (Euschistus conspersus) detection and
management in Central California
P1-2
The Use of a Hormone Based Foliar Biostimulant in in
Processing Tomatoes
P1-3
The use of foliar applications of abscisic acid (ABA) to reduce
blossom end rot (BER) in processing tomatoes
P1-4
Evaluation of different irrigation strategies in processing
tomato seedlings and its effect in the final yield
P1-5
Use of satellite images to determination of different productive
zones in commercial processing tomato farm
P1-6
Water and carbon footprint of processing tomato in
Extremadura: TomPrint Operational Group
P1-7
Climatic characterization of the main industrial tomato
producing areas of Spain
P1-8
Use of co-products from the table olive preparation process as
fertilizers in the tomato industry
P1-9
Comparison of a water supply model with six seasons of cherry
type processing tomato
P1-10
Effect of mycorrhizal and bacterial products on the traits
related to photosynthesis and fruit quality of tomato under
water deficiency conditions
P1-11
Heat stress detection in tomato under different irrigation
treatments
P1-12
Program to protect processing tomato crop against tuta
absoluta (Meyrick) in the ‘Vale do Tejo’ region
P1-13
Effect of winter cover crops on vegetative growth and yield of
processing tomato
P1-14
The effect of mycorrhizal fungi application and seed
sterilisation on tomato seedlings shoot and root growth
P1-15
Processing tomato crop management in the main producer
producer region in Portugal
P1-16
Decision support system for late blight in tomato and potato
P1-17
P1-18

Organically Grown High-Lycopene Tomatoes: A Novel
Adventure Within Horticultural Traits and Functional Quality
Ty Gene Inserted Processing Tomato Variety Developed In
Bangladesh
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Abstracts
K1

Parasitism and control of broomrape in tomato

Dr. Yaakov Goldwasser

T he RH. Smith Institute of Plant Sciences, Faculty of Agriculture, Food Environment, The Hebrew University of Jerusalem,
Rehovot, Israel; yaakov.goldwasser@mail.huji.ac.il

The obligate weedy root parasitic plants commonly named broomrape that belong to the genera Orobanche and
Phelipanche cause severe damage to vegetable and field crops worldwide. The broomrapes attach to host plant
roots via a specialized organ- the haustorium that forms a conductive bridge between the parasite and host,
diverting water and nutrients from the host plant, leading to crop loss and early host plant death. The branched
root parasitic plants Phelipanche ramosa and Phelipanche aegyptiaca, the main species that parasitize tomato,
are distributed mainly in the Middle East, Asia, southern Europe, Africa, Australia, Chile and Cuba with sporadic
reports from California USA. The main difficulties in controlling broomrape and halting its spread arise from its
distinctive biological traits including the immense production of minute seeds, the ease of their dispersal and
their extreme longevity in the soil. The undetectable underground association with the host prevent efficient
use of most available control measures. For the last 25 years, we have been researching Egyptian broomrape
control in processing tomato in Israel employing ALS inhibiting herbicides, and in recent years applying these
herbicides via drip irrigation systems. We have developed an herbicide management decision support system
based on tomato and broomrape phenological development and climatic conditions. Successful implementation
of the Egyptian broomrape DSS control system in large-scale applications in commercial fields was conducted
throughout 2015-2017 and in 2017 was applied in 27 heavily broomrape-infested fields totaling 713 ha,
leading to tomato yields of 100-120 tons ha-1. The outcome of this research enables farmers to grow tomatoes
on broomrape-infested fields, assuring increased yields and high profits. Albeit this success, there remains
a need to continue the study of parasitic plant-host plant interactions and to develop chemical, biological,
genetically based and integrated broomrape control measures.
Keywords: ALS inhibiting herbicides, broomrape, DSS, parasitic plants, Phelipanche spp., processing tomato
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Abstracts
K2

A quest for the perfect tomato

Dr. Dani Zamir

T he Institute of Plant Sciences and Genetics, Faculty of Agriculture, The Hebrew University of Jerusalem, PO Box 12,
Rehovot 76100, Israel; dani.zamir@mail.huji.ac.il

Natural biodiversity is the engine that drives improvements in crop productivity and resilience to diseases and
environmental stresses. Plant breeders are charged with the development and release of new varieties, which
provide an added value to consumers, producers and the environment. Diversity breeding relies on the use of
wild species, mutants and local varieties as a source of desirable traits and the fruits of genomics, for mapping
and rapid deployment of traits in breeding programs. Tomato has been a model crop for the incorporation
of exotic variation in modern varieties. But alas, due to the strict phytosanitary regulations it is becoming
very difficult to meet the certification protocols, which effectively block legal seed shipments to breeders and
geneticists. At the same time the that the International Plant Protection Convention (IPPC) policing organizations
make it increasingly difficult to legally transfer seeds, free international shipments of mail ordered seeds and
plants is taking place in high volumes in an undisturbed manner. I will make the case that by bidding farewell to
the failed strategy of policing plant imports we can implement a coordinated genomics assisted biodiversitybreeding strategy that will help us prepare for difficult future challenges while it is still easy.
Keywords: Processing tomatoes, breeding, genomics, biodiversity
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Abstracts
O1-1	Management of Fusarium oxisporum race 3 in processing tomatoes with chemical
and bio-fungicides and variety resistance

Mr. Scott Stoddard

UCCE, 2145 Wardrobe Rd, Merced CA 95341-6445, United States of America; csstoddard@ucanr.edu

Mr. Tom Turini

University of California Cooperative Extens, Fresno CA 93710, United States of America; taturini@ucanr.edu

Fusarium wilt race 3 of tomato (Solanum lycopersicum) caused by the soil fungal pathogen Fusarium
oxysporum f. sp. lycopersici Race 3 has increased in both incidence and severity in the Merced and Fresno
production areas over the past decade. Current UCIPM guidelines recommend variety resistance and rotation
to manage this disease, however, many chemical and biological fungicides (biofungicides) are registered and
claim suppression of Fusarium. To evaluate whether these materials could be useful to growers, small plot
trials were conducted in Merced and Fresno Counties in central California in 2016-17 to evaluate the efficacy
of fungicides and biofungicides applied as transplant drenches on controlling the development of Fusarium wilt
in resistant and susceptible processing tomato cultivars. The trials were located in commercial fields with low
to severe levels of infection with Fusarium oxysporum f. sp. lycopersici, hereafter referred to as Fusarium wilt
race 3, or F3. Serenade Soil (Bacillus subtilis) and Regalia (extract of Raynoutria sachalinensis) biofungicides
were applied at label recommended rates, equivalent to 4 quarts per 100 gallons. Maxim (fludioxonil), Quadris
Top (azoxystrobin + difenconazole) and Velum One (fluopyram) fungicides were applied at rates equivalent
to 12 - 24 oz/A, 8 oz/A, and 6.8 fl oz/A, respectively. Initial applications were made immediately before
transplanting by drenching products over the plants while still in the trays. Varieties used in 2016 were H8504
(susceptible), HM3887 (tolerant), HM58801 (tolerant), and BP141 (resistant). In 2017, H5608 (susceptible)
and BP16 (resistant), and N6428 (resistant) were used. Treatment design was a randomized block with 4 to
5 replications. Means separation was performed using Fisher’s Protected LSD at the 95% level of confidence.
At the Merced location, variety had a significant effect on the number of Fusarium infected plants, severity of
infection, plant vigor, and yield in both years. The susceptible varieties H5608 and H8504 had significantly
higher F3 infection throughout the trial as compared to BP16 or BP141. Both Maxim and Velum One fungicides
significantly reduced the number of Fusarium infected plants 70 days after planting in susceptible cultivars, but
by the end of the season this effect had diminished and 93% of the plants were infected regardless of fungicide
treatment. Quadris Top caused substantial plant mortality and should not be applied by this method. Less
than 3% of the resistant cultivars showed any F3 symptoms. With H5608, yields increased approximately
21% when fungicides, but not biofungicides, were used as transplant drenches. Over two years, these trials
have showed that fungicide drenches, with the exception of Quadris Top, applied at transplanting significantly
delayed the onset of F3 symptoms in susceptible processing tomato varieties, however, they did not reduce the
incidence at harvest. Their impacts on yield were inconsistent - in 2016 yields were increased in the resistant
varieties when fungicides were used, whereas in 2017 susceptible varieties benefitted. The biofungicides
evaluated in these trials have not provided any yield benefits nor suppressed or delayed the onset of Fusarium
symptoms. Variety resistance, however, has shown excellent suppression of F3 and good yield performance in
fields with and without F3.
Keywords: Processing tomatoes, fusarium wilt, fungicides, biofungicides, variety resistance
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Abstracts
O1-2	Identification

and Pathogenicity of Pythium species associated with the poor
growth of tomato plants in the Australian Processing Tomato Industry

Ms. Sophia Callaghan

F aculty of Veterinary and Ag Science, University of Melbourne, Parkville, Melbourne Victoria 3010, Australia; callaghan@
student.unimelb.edu.au

P. W. J. Taylor

Faculty of Veterinary and Ag Science, University of Melbourne, Parkville, Melbourne Victoria 3010, Australia

L. W. Burgess

Faculty of Agriculture and Environment, The University of Sydney, Sydney, 2006, New South Wales, Australia

P. Ades

Faculty of Veterinary and Ag Science, University of Melbourne, Parkville, Melbourne Victoria 3010, Australia

A. Morrison

Australian Processing Tomato Research Council, Shepparton, 3632, Victoria, Australia

L. A. Tesoriero

NSW Department of Primary Industries, CCPIC, Ourimbah, New South Wales, Australia

Ms. Liz Mann

Australian Processing Tomato Research Council, Shepparton, 3632, Victoria, Australia; lizmann@aptrc.asn.au

Following the 2015/16 season, the Australian Processing Tomato Research Council (APTRC) estimated that
the industry had lost 10-15% of yield and considered that diseases caused by soil-borne pathogens might be
a contributing factor.
To investigate this, 4 field surveys were completed during the 2016/17 season across 15 sites, at 1-month
intervals. Isolations were made from root lesions, necrotic root tips, and from the discoloured inner crown tissue
of stunted plants. Over 200 isolates of putative Pythium species were recovered, together with approximately
300 isolates of putative Fusarium oxysporum. At a lesser frequency, Phytophthora nicotianae, Sclerotinia sp.
and Colletotrichum spp. were also isolated.
The Pythium isolates were selected for further study. Identification of these isolates was based on phylogenetic
analysis of the internal transcribed spacer (ITS 1 and 4), as well as culture morphology and growth rates. Eight
Pythium spp. were identified and tested for pathogenicity in-vitro and in glasshouse pot trials.

In-vitro inoculation with Pythium ultimum var. ultimum, P. aphanidermatum and P. irregulare resulted in a very
high occurrence (>80%) of pre-germination damping-off (seed and radicle-rot resulting in termination) and
inoculation with P. recalcitrans, P. diclinum and isolate P. inflatum resulted in a moderate to high occurrence
of pre-germination damping-off (50-80%). In glasshouse trials, post-germination damping-off (seedling rot,
resulting in death) resulted from inoculation with Pythium ultimum var. ultimum (70%), P. aphanidermatum
(50%), P. irregulare (25%), P. recalcitrans (10%) and P. diclinum (7%) within 1-month of inoculation. In the
glasshouse trials, most Pythium species caused initial stunting which the plants subsequently recovered from.
However, 2-months after inoculation, plants inoculated with Pythium ultimum var. ultimum, P. aphanidermatum
and P. recalcitrans were still significantly reduced in height compared to plants in the control group. Pythium
carolinianum did not prove pathogenic in any of the assays.
To our knowledge, this is the first report of P. recalcitrans associated with stunting and yield decline in field
tomatoes.
Our results suggest that some Pythium species can significantly reduce crop growth beyond the early seedling
phase, potentially resulting in yield reductions.
Keywords: tomato, pythium, stunting, yield decline
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Abstracts
O1-3	Evaluation
Valley

of grafting for processing tomato production in California’s Central

Gene Miyao

UC Cooperative Extension, 70 Cottonwood Street, Woodland, CA 95695, United States of America; emmiyao@ucdavis.edu

Brenna Aegerter

UC Cooperative Extension , Stockton CA, United States of America; bjaegerter@ucanr.edu

Josh Chase

Growers Transplanting, Inc., Salinas California, United States of America; JChase@growerstrans.com

The benefit of grafting for California processing tomato production in the lower Sacramento Valley was
evaluated in commercial tomato fields, one each year from 2016 to 2017. The investigation focused on
fruit yield and quality of popular cultivars grafted onto hybrid tomato rootstocks. Treatments included three
rootstocks (Maxifort, Multifort and DR 0138TX) and three scions (H 8405, DR 319 and HM 3887) plus each
of the non-grafted scions as controls. In year 2, N 6428 replaced H 8504. Grafting was by hand, with all
operations, including healing, completed at the Growers Transplanting, Inc., coastal facility in Salinas, California.
Rootstocks and scion were seeded, grown and later healed in 230-cell trays (~28 cc cell volume), within
their commercial greenhouses and facilities in Salinas and grafted plants were finished in their Central Valley
greenhouse ahead of field planting. Within the field, seedlings were transplanted with the grower’s ‘finger-style’
Mechanical Transplanter® per norm. The trial design was a randomized complete block with four replications.
Plots were a single plant line on a 1.5-m centered bed for 30.5 m. Planting depth was 10 cm or more below the
bed top without concern for depth of the graft union which was buried. Emergence of rootstock shoots (which
were removed) was minimal in year 1 and none in year 2. Irrigation was only with buried drip at a depth of 10
cm. Harvest was mechanical using the grower’s harvester and crew. Grafting increased yields 10% in 2016
and 19% in 2017. Scion cultivar made a difference in yield outcome, but rootstocks did not. Brix performance
was related to scion, but not to rootstock. No interaction occurred between factors scion and rootstock for
yield or Brix in either year. Grafting for processing tomato production is not economically attractive without
substantially higher yield increases, lower cost of grafting or reduced inputs. The test will be repeated in the
upper San Joaquin Valley in 2018 and 2019.
Keywords: scion, rootstock, yield response, transplant seedlings, commercial field
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As the amount of arable land on earth is reduced over time, it is imperative to create technologies that permit
higher yields. The practice of grafting cultivars with good fruit characteristics onto rootstock with greater vigor,
or resistance to poor soil conditions is a common practice in many crops. The cost of this practice must be taken
into account due to its high incidence on the total crop economy. Yield increases of approximately 20% have
been found in fresh market tomatoes. If a similar increase in yield could be achieved in processing tomatoes
the cost of grafting may be covered, with the added benefit of producing more tomatoes on less land. The
objective of this study was to evaluate the effect of different rootstocks on yield, quality, and phenological
aspects of the leading tomato varieties used in the Argentine market. Trials were conducted in La Consulta, INTA
Experimental Station in Mendoza, Argentina during the seasons 2015-16, 2016-17. Black oxobiodegradable
mulch 22 microns thick was used. Daily water replenishment was done by a single surface tape according to
evapotranspiration tank type “A”, adjusted by local KC. The experimental unit was a 5 m length of bed with three
to five replicates, depending on the trial, in a totally randomized complete design. Between the two seasons a
total of four different root stocks were compared using six different varieties as scions. The first season using
three rootstocks and one scion, and the second season using five more scions and one new rootstock. General
production and quality parameters were measured at harvest. These parameters were evaluated by ANOVA
using LSD Fisher at α= 0.05. The results obtained in the field showed significant increases of 26%-49% in
yield with the use of two out of the four rootstocks. One of the rootstocks caused an indeterminate growth
pattern, and was rejected for this reason. In general, the use of suitable rootstocks lengthened the growing
season about three days, compared to traditional seedlings. No other production or quality parameters were
affected by the use of rootstocks. According to the increase in yield observed, the cost difference that could
be compensated by the use of this technology would be U$D2,400 -U$D 4,500 per hectare. Trials have been
planned for the 2017-2018 growing season to continue evaluating different varieties of rootstock as well as
crop management aspects such as the effect of different planting distances with the use of rootstock.
Keywords: solanum lycopersicum; grafting; scion; processing tomatoes; crop management
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Prolyl 4 hydroxylases (P4Hs) catalyze a post-translational modification in glycoproteins such as Arabinogalactan
proteins (AGPs) and extensins. Silencing as well as over-expression of P4H3 resulted in important phenotypes
such as fruits of smaller diameter, lower number of seeds and alterations in the progression of flower and
fruit abscission. Specifically, the smaller fruits could be attributed in the lower area of pericarp fruit cells.
Immunolocalization as well as western blot analysis of AGPs and extensins showed a decrease in thecontent
of these proteins indicating that silencing of P4H3 expression results in suppression of substrate-protein
synthesis. On the contrary, over-expression of P4H3 resulted in the increase of the content of substrateproteins according to immunolocalization and western blot analysis. Alterations were also observed in the
carotenoids content as well as the productivity of the tomato over-expression lines.
Keywords: prolyl 4 hydroxylases, Arabinogalactan proteins, extensins, fruit size, carotenoids, production
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Introduction: The utilization of biofertilizers has become a feasible production practice. Some of them are
mainly based on plant growth-promoting rhizobacteria (PGPR). Many research focused on the effect of drip
irrigation on PGPR growth in crops, but only a few especially in processing tomato. Aim of this study was to
investigate effects of plant growth promoting rhizobacteria (PGPR) on processing tomato Uno Rosso F1, grown
under three different water supplies. Field effectiveness of both pre-transplant inoculation and post-transplant
re-inoculation of rhizobacteria on leaf water potential, all-trans lycopene, 13-cis lycopene β-carotene and lutein
were examined.
Materials and methods: We carried out the experiments on the open field in Institute of Horticulture’s farm of
Szent Istva΄n University (SZIU), the experimental field, details of technology, experimental design was the same
as previous years. Seedlings were inoculated with liquid PGPR solution Phylazonit (Phyl+) or not (control).
This solution is a mixture of Pseudomonas putida, Azotobacter chroococcum, Bacillus circulans, Bacillus
megaterium produced by Phylazonit. After planting out, half of the inoculated seedlings was inoculated again
(Phyl++). Optimum water supply (W100), deficit water supply (W50), and rainfed control (W0), were compared.
Pressure bomb (PMS Instruments Co., Corvallis, OR, USA) was used to determine leaf water potential (ψleaf) at
midday by cutting a newly mature leaf from each plant. Chemical analysis was made in the Regional Knowledge
Centre (SZIU), using HPLC.
Results: Phylazonit treatments improved total biomass, and leaf water potential, which may be related to
increase in the availability and uptake of mineral nutrients for plants. We observed a strong adverse relationship
between yield and the °Brix. Carotenoid content of tomato fruits also decreased by dilution effect of better
water supply, contrary to ascorbic acid. The effect of PGPR treatment was clearly positive for harvested yield,
but this effect only prevailed under irrigated conditions. Additional studies are needed to determine how the
time of PGPR application and the amount of irrigation water can be optimized.
Keywords: PGPR, irrigation, lycopene
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For a better understanding of pre- and post-harvest interactions on tomato puree quality, we identified and
quantified fresh fruit traits that impacted on puree quality, with a focus on puree viscosity, sugar/acid balance
and carotenoid content. Fruits originated from a two-year trial on four cultivars differing for fruit color and dry
matter content, and cultivated under reduced water supply. In 2016, plants were grown in glasshouse and in
open-field, while only in open-field in 2017. For both years, control plants were irrigated in order to match
100% of evapotranspiration (ETP) and water deficit (WD) plants were irrigated as control plants until anthesis
of the first flowers, then, the irrigation was reduced to 60% (in 2016) and to 50% (in 2017) of the ETP.
Soil humidity, leaf conductance, leaf and fruit water potential and fruit growth were monitored and the results
revealed interactive effects between crop and process management. It pointed out links between fresh fruit
characteristics and puree quality, depending on genotype and watering regime. WD hardly reduced yield, but
increased dry matter content in the field, in contrast to the glasshouse. The puree viscosity strongly depended
on the genotype and the maturity stage, but only at lower level by WD. The viscosity was disconnected from
the soluble solid content (brix). The fruits enzymatic reactivity, estimated through the difference of viscosity
measured between hot-break and cold-break purees were reduced dramatically under WD for all the genotypes.
The lycopene content of fresh fruit determined puree color and may influence puree viscosity. The results
obtained in 2016 were compared to those obtained in 2017 on the basis of same variables. This work opens
new perspectives for managing puree quality in the field and for reducing water use in the pre-harvest period
and energy cost during processing.
Keywords: Quality, Solanum lycopersicum, deficit irrigation, pre- and post-harvest links, antioxidants, thermal
processing, consistency
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In Australia, subsurface drip irrigation (SDI) systems can deliver significant on-farm water savings for the
processing tomato industry by reducing surface evaporation. However, over the long-term, producers in
Victoria, Australia have observed yield decline under SDI. To address this industry challenge, we set out to
understand the impact of SDI on soil microbial communities, which play a critical role in overall soil health,
mediating processes such as nutrient cycling and disease suppression. Using DNA amplicon sequencing
techniques, we characterized bacterial and fungal communities near and distant from the SDI emitter in two
fields: one with a 5-year-old SDI system (an ‘old field), the other, a newly installed system (a ‘new field’). Soil
physicochemical differences between emitter treatments were more evident in the old field than the new field.
Bacterial beta-diversity variation was predominantly driven by pH, which had a stronger influence in explaining
variation than the field effect. In the new field where physicochemical properties were more variable, soil pH
and cation exchange capacity (CEC) in combination explained 48.1 percent of beta-diversity variation. In both
fields, soil pH was lower near to the emitter. Field-specific combinations of multiple physicochemical properties
including potassium, soil moisture and calcium/magnesium ratio, were able to explain twenty-five percent
of fungal beta-diversity variation within either field. This study demonstrates that significant correlations
between physicochemical properties and the soil microbial community can be elucidated from high-resolution
multivariate data analyses. These observations have implications for future experimental design approaches
and for characterising soil factors influencing processing tomato crop productivity and management in an SDI
system.
Keywords: sub-surface drip irrigation, yield decline, soil microbial communities
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The primary function of the California Tomato Research Institute (CTRI) is to identify production challenges and
opportunities and to fund projects which research and development can address. Funding is through tonnage
assessments from its voluntary grower members. Decisions are governed by its Board; made up of growers.
With the aim of building and maintaining an effective, robust and dynamic research agenda CTRI management
promotes durable coalitions between growers, allied industry and researchers. Since 1968, when the CTRI
was founded, over 600 research projects have been supported with a total direct funding expenditure of over
8 million USD. These projects have focused on improving field production, particularly in the areas of: pest
management (300+ projects), automation and precision farming (100+ projects), biotechnologies and plant
genetics (100+ projects), organic cropping (30+ projects) and managing climate change (20+ projects). With
the impetus of a semicentennial and a new Managing Director the CTRI has taken a deep dive into our historical
results to help guide our path to continued success. The discussion will include examples of past successes as
well as future opportunities. As some observers speculate that tomato yields in California have crested, CTRI is
positioned to continue to support the science to advance our industry.
Keywords: California Tomato Research Institute, CTRI, California processing tomato
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Tomato cultivation worldwide runs on excessive inorganic nitrogen and phosphate drip-fertilization ultimately
leading to soil erosion and degradation, decrease of water quality and organic matter mineralization as well
as an accumulation of nitrates in the surface and groundwater. Therefore, sustainable practices are needed
to maintain tomato yield and to improve soil and water quality. Cover crops can therefore be used to reduce
soil erosion, while increasing soil carbon and nitrogen levels thus influencing positively tomato yield compared
with bare fallow. However, in the Mediterranean region it is predicted that until 2050, there will be an overall
reduction of annual precipitation and an increase of air temperature that can limit the use of winter cover
crops. With these concerns in mind, producers and industrials of the tomato sector together with academia
are combining efforts to find solutions to guarantee the future sustainability of tomato production in Portugal
in such changing climate scenario. Lablab purpureus (L.) Sweet is a resilient legume used in Europe only as
ornamental, but its versatility uses as pulse, vegetable, forage/green manure, herbal medicine and nutraceutic,
has been largely documented in some developed countries. Although Lablab is a summer crop, it is more cold
tolerant than many other summer legumes, offering a dense soil cover protecting the soil from erosion, while
improving soil fertility by nitrogen fixation and slow release of nutrients during leaf decay and crop residues
incorporation. Also, Lablab is a low maintenance crop that can produce around 100 t/ha of above ground
biomass representing a high value cover crop/green manure. Also, being one of the most palatable of legumes
for animals and with a high leaf crude protein content (21 to 38%) it is a promising added value for Portuguese
tomato farmers to use it also as forage, while facing drier and warmer winters.
Keywords: Cover crop; tomato; Mediterranean region; Climate Changes
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With the support of the Australian Processing Tomato Research Council (APTRC), Calix has worked with northern
Victoria processing tomato growers to quantify the effect of BOOSTER-Mag™ treatment on field processing
tomato grower productivity over two consecutive seasons. BOOSTER-Mag™ is a new mineral derived, bioactive magnesium hydroxide (Mg(OH)2) product that Calix is developing specifically as an agricultural foliar
spray.
In the 15/16 season, initial split plot, multi-replicate field testing was undertaken across three commercial
processing tomato farms. The objective of the testing was to quantify the effect of BOOSTER-Mag™ treatment
on crop yield and quality. The evaluation compared yield and yield quality within:
• Control fields; farmed using conventional pesticides according to industry pest and disease thresholds.
• Trial fields; farmed as per the Control but with three BOOSTER-Mag™ treatments applied at 1.5kg/ha over a
33 day period, approximately at the mid-point of the growing season.
Hand-harvest data from all farms suggests additional treatment coincided with a numerical increase in the
average yield of ripe unblemished fruit across three farms (by an average of 6%) and numerically substantial
reduction (by an average of 67%) in the yield of insect damaged fruit. Soil and petiole testing indicates these
outcomes were unlikely to be due to macronutrient augmentation suggesting BOOSTER-Mag™ may provide
some level of insect pest control.
In the 16/17 season, expanded scale BOOSTER-Mag™ field trials were undertaken over two farms. The
objective of the work was to quantify any differences in farm productivity that BOOSTER-Mag™ may provide in
regard to yield, yield quality (pH and Brix) and conventional pesticide usage and cost. The evaluation compared
crop grown in adjacent fields as follows:
• Control fields (8 & 5 ha respectively); farmed conventionally using in-market and bench-mark pesticides
applied at label rates according to observed pest and disease pressure and industry thresholds.
• Trial fields (6 & 4 ha respectively); BOOSTER-Mag™ applied every two weeks as a base-treatment with
additional pesticide treatments only if pest or disease pressure thresholds were reached.
The grower spray records and harvest data are instructive.
Farm 1. The threshold for pesticide treatment was reached on four occasions in the Trial field, down from nine
within the Control field, a 50% reduction in the number of conventional pesticide treatments and further, a 38%
reduction in agronomic management cost. Importantly, no numerical or statistical difference in relative yield
and yield quality (assessed by both hand and mechanical harvest) indicating the reduced use of conventional
pesticides did not compromise yield or yield quality. Whilst the grower observed no obvious difference in pest
and disease pressure between the Trial and Control fields, the presence of spiders and the activity of beneficial
and parasitic insects in the Trial fields was noted and semi-quantitatively assessed. It was however noted that
over the season, the overall heliothis pressure was relatively low and Tomato Spotted Wilt Virus levels were
very low.
Similar outcomes were observed within Farm 2. Soil, petiole and hand and mechanical harvest data for both
farms will be provided in the full paper.
The outcomes from the work indicate that substantial productivity and sustainability benefits may be realised.
A full farm (40 ha) grower evaluation and separate split plot, multi replicate field studied will be undertaken
over the 17/18 season.
Keywords: IPM, agriculture, pesticide, productivity, bio-active magnesium hydroxide, foliar spray
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Nowadays agriculture needs to increase crop sustainability and the organic cropping system has emerged as an
interesting alternative approach to the conventional one; however, the unfavorable yield gap between high and
low input systems is penalizing organic agriculture. Processing tomato is a globally important horticultural crop
and is also considered a model plant for Solanaceae. Hence, the objective of this study was to investigate different
innovative biofertilizers that could improve yield and quality of processing tomato in organic cropping system. An
experiment was conducted in Po Valley, Northern Italy, during spring-summer 2017. The cultivar used was the
blocky fruits genotype ‘Barone Rosso’. A randomized complete block design with three replications and seven
treatments (pelleted digestate, granular biofertilizer, biochar, compost tea as foliar spray biostimulant, SiO2 as
foliar spray biostimulant, compost tea + SiO2 as foliar spray biostimulant, and zero biofertilizer as control) was
conducted. Plant density was set to 2.8 plants m-2. Agronomical and physiological parameters were recorded
during the crops cycle. The analyzed data showed that biochar recorded the maximum commercial yield (136
t ha-1), followed by pelleted digestate (117 t ha-1) and compost tea + SiO2 as foliar spray biostimulant (113
t ha-1), while control plots scored the minimum yield (71 t ha-1). Such agronomic performance was putatively
due by an increase of the following traits: vegetative vigor of plant (+10%), number of flowers (+13%) and
fruits (+41%), average weight of fruits (+20%), total biomass production (+48%), harvest index (+15%).
Moreover, the three biofertilizers reported also an increase of °Bx t-1 ha-1 (+49%) than control. Considering
the overall performance, we argue that innovative biofertilizers represent promising agronomic factors for
increasing yield (i.e. reducing the yield gap) and improving quality of processing tomato cultivated in organic
cropping systems.
Keywords: processing tomato, biofertilizer, organic cropping system, sustainability
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One of the main problems in the fertilization management in commercial plots, is the lack of technical knowledge
in the adjust of the crop fertilization requirements in relation of its production, phenological moment and the
spatial variability. In this sense, the objective must be to establish methodologies and sensors that can help
to establish a more adjusted crop fertilization need in each area and during all crop cycle with the aim of
more efficient crop production. However, technician does not have sufficient knowledge of these techniques
and these measures are strongly influenced by the spatial variability. To reduce these problems, the transfer
of knowledge is a crucial factor. The aim of this study was to determine the influence of spatial variability to
determine nitrogen status in processing tomato crop with different sensors (massive and punctual) to help
the technician to design a more efficient fertilization management, located the measure points and select the
adequate sensor. For this study, into FERTINNOWA project, a trial was conducted in 2017 in a commercial plot
belonging to the CONESA group, with H-1311 tomato variety of medium cycle (125-135 days). The spatial
variability was study with a NDVI image from Sentinel 2 satellite obtain in last year and the measure of the ECa
sensor. These data permitted select different control point in relation with the crop grown and soil texture, to
evaluate the crop nutritional status during the all processing tomato crop cycle. Different fertilization status
sensors were evaluated with lab plant analysis in the different control point to determinate a variability and
representability of the measure to determinate a nutritional plant status. Results showed that spatial variability
had an important influence on the sampling and measurements of nutritional status in a processing tomato
farms. The different measurements taken with SPAD and Dualex sensors had a high variability in each point and
even in the same plant, more when the crop is fully developed. The leaf analysis values allowed to identify an
over-fertilization in all the zones, especially in the first crop phase. Satellite images allowed to identify zones
of different crop development and production, this can be a good tools to select a sample points in the farm.
Keywords: SPAD; crop development; Sentinel 2; new technologies, Reflectance
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In Central California, in 2013 and 14, extremely high population densities of Consperse stink bug (Euschistus
conspersus) inflicted economic damage concentrated in important but relatively small areas within the Central
California production region. Feeding damage caused secondary infections resulting in either complete
decomposition of fruit or a fruit rot that was graded as mold. A three year study was initiated in 2014 to
evaluate seasonal population dynamics, document overwintering sites, assess potential use of pheromone
baited traps for early detection and compare insecticide treatments. Traps were placed in areas with history of
Consperse stink bug and were checked weekly from Dec through May. Potential overwintering sites and other
hosts were inspected from Oct through Mar. Pheromone baited traps were compared to canopy inspection
methods for early detection of the insect. Insecticides were compared at University of California West Side
Research and Extension Center in replicated studies evaluating impact of programs on percentage of damaged
fruit. Near, a heavily infested late season tomato field, overwintering Consperse stink bugs were detected under
leaf litter in a permanent crop in Fall. The insects were concentrated within an area of less than 30 meters. While
similar areas did not have detectable levels of the insect. Annually, Consperse stink bug was detected in March
in traps and on black mustard (Brassica nigra). The pheromone baited trap captured Consperse stink bug prior
to detection in the crop in 2 of 3 seasons. Treatment with lambda-cyhalothrin-containing materials consistently
reduced damage; dinotefuran reduced damage 2 of 3 years. Control is dependent upon several tactics including
sanitation and early treatment.
Keywords: Euschistus conspersus, Consperse stink bug, tomato, pheromone baited traps, overwintering sites,
chemical control
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The use of plant biostimulant products, frequently of a hormone base, has become a common complement
to traditional fertilization programs in row crops. The results of the use of these products is variable from
one formulation to the next, and between growing seasons. A long term study of a popular biostimulant
trademarked Stimulate based on Gibberellins, Auxins, and Cytokinins was deemed necessary to determine
the true effectivity of this product. The objective of this study was to evaluate the use of a biostimulant on the
processing tomato crop over the course of five growing seasons. Trials were conducted in La Consulta, INTA
Experimental Station in Mendoza, Argentina during the seasons 2012-17. Black oxobiodegradable mulch 22
microns thick was used for most of the trials. Daily water replenishment was done by a single surface tape
according to evapotranspiration tank type “A”, adjusted by local KC. During the growing season of 2012-2013
the hybrid SVR 2461838 (Monsanto) was used, during the 2013-2014 season HM 3861 (HM Clause) was
used, during the seasons 2015-2016 and 2016-2017 HM 7883 (HM Clause). The experimental unit was in
all cases a 5 m length of bed; the numbers of replicates were established according to number of treatments,
in a totally randomized complete design. In all of the trials the use of Stimulate was compared to the control
treatment with no application of any biostimulant. The doses used were in all cases the 1L.ha-1, divided into
three foliar applications of 250ml.ha-1 35, 55, and 70 days after transplanting, and a pretransplant treatment
of 250ml.hl-1, in which the plant containers were submerged. General production parameters were measured
at harvest. These parameters were evaluated by ANOVA using LSD Fisher at α= 0.05 in all seasons except
2016-2017, where a Student’s T-test was used at α= 0.05. The results obtained in the field showed an average
greater production in every season, yet not statistically significant at α= 0.05 when analyzed separately. When
the results of the five seasons were pooled and analyzed, a statistically significant 13% yield increase was
found with the use of this biostimulant.
Keywords: Biodegradable Mulch; Solanum lycopersicum; Hormone Application; Cytokinins; Stimulate
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Blossom End Rot (BER) in susceptible varieties of processing tomatoes can cause significant losses in
marketable production. When using black biodegradable mulch, varieties of processing tomatoes susceptible
to BER suffer an increase in proportion of fruit affected compared to bare soil conditions. Elongated Italian
pear type cultivars of processing tomatoes used for premium whole peeled canned tomatoes are more
susceptible to BER than blocky varieties. The percentage of fruit affected by BER increased fivefold (2.7%
vs. 14.5%) between a susceptible cultivar without, and with biodegradable mulch respectively. The objective
of this study is to determine whether exogenous applications of ABA can reduce the incidence of BER in a
susceptible cultivar. Trials were conducted in La Consulta, INTA Experimental Station in Mendoza, Argentina
during the seasons 2014-15, 2015-16, and 2016-2017. Black biodegradable mulch 22 microns thick was
used. Daily water replenishment was done by a single surface tape according to evapotranspiration tank type
“A”, adjusted by local KC. A variety susceptible to BER was used: HM 3861 (HM CLAUSE). The experimental
units were 5 m lengths of bed with five replicates in totally randomized complete designs. During the main
fruit setting period of the crop four nocturnal foliar applications of ABA were used at five day intervals. Four
different concentrations of ABA were used: 0 mg.l-1 (Control), 100 mg.l-1,300 mg.l-1,500 mg.l-1 in the
season 2014-15, 0 mg.l-1 (Control), 500 mg.l-1,1,000 mg.l-1, 2,000 mg.l-1 in the season 2015-16 and
2016-2017. General production parameters including BER index, and stomatal conductance were measured.
These parameters were evaluated by regression tests among treatments at α= 0.05. The results obtained in the
field showed no statistical differences in BER or any of the variables measured between treatments in the first
season. In the second season stomatal conductance was lower with higher doses of ABA and the percentage of
green fruit was higher. In the third season the highest concentration reduced BER, but at the cost of production.
The results of the past two seasons indicate that the concentration at which ABA begins to reduce BER causes
an unacceptable reduction in commercial yield, and is unviable for this purpose.
Keywords: Biodegradable Mulch; Solanum lycopersicum; Hormone Application; Localized Calcium Deficiency;
Italian Pear Tomatoes
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The irrigation management in processing tomato seedlings in the nursery, is fundamental when want establishing
plants less sensitive to stresses caused by the transplant in the field, with different transplant systems and
environmental conditions. The estimation of the water doses in this system is difficult, since the crop has a
reduced volume of soil and there are no adapted technologies for estimating of soil moisture in alveoli tray. The
variability between greenhouse zones is an important factor too. The objective of this study was to establish
different water strategies that allow studying the effect of water stress in the processing tomato nursery on
the quality of the plant and its final production in the field. For this study, a trial was conducted in 2015 and
2016 in a commercial greenhouse belonging to the CONESA group during the time before transplanting and
in a commercial farm belonging to the CONESA group too during the time after transplanting until harvest.
Two water treatment were applied; Traditional irrigation (control) and deficit irrigation (50% less than control
treatment) and two different development moments; after first true leaf and maximum plant development.
The data showed a clear influence of stress on the development of the plant both in its aerial part and in its
root zone. However, no difference in crop yield were observed. The plant with stress were better adapted to
mechanized transplant and in a short time achieve a same development that the plants without stress. The
results indicate that it is possible to control by deficit irrigation the development of the plants in the nursery,
allowing a better adjustment of the plant size and avoiding treatments to artificially retain its growth.
Keywords: seedlings, Deficit irrigation, stress, processing tomato

32

Abstracts
P1-5	Use of satellite images to determination of different productive zones in commercial
processing tomato farm

Carlos Campillo Torres

 entro de Investigaciόn Finca, La Orden-Valdesequera/Gobiern, Finca La Orden: Autovίa A-5 Km 372, 06187 Guadajira,
C
Spain; carlos.campillo@juntaex.es

Mr. Javier Carrasco

Finca La Orden Autovίa A-5 Km 372, guadajira, Spain; francisco.carrascod@juntaex.es

Mr. Juan Luis Gordillo

Calle Antonio Ayuso Casco, 1, badajoz, Spain; juanlu@lolafruits.com

Mr. Anton Cordoba

Calle Antonio Ayuso Casco, 1, badajoz, Spain; a.cordoba@lolafruits.com

Dr. Juan Ignacio Macua

Finca La Orden Autovίa A-5 Km 372, guadajira, Spain; jmacua@hotmail.es

New trends in crop processing and new technologies are enabling better management of large plots with great
soil heterogeneity. In this sense, the improvement in the temporal and spatial resolution of the new satellites
allows to obtain images of the crop throughout its crop cycle. With vegetative indexes such as the Normalized
Difference Vegetation Index (NDVI), an evolution of the development of the tomato plant cover of industry can
be obtained with images each 5 to 7 days. This free tool available to any user with minimal knowledge of GIS
will allow the farmer to identify the different productive areas in his farm in advance to make a planning of the
harvest. The objective of this study was to evaluate the capacity of satellite images to detect different productive
zones in a commercial farm of processing tomato during two years of cultivation. For this study, a trial was
conducted in 2016 Y 2017 in commercial plots belonging to the ROMA Company, with H-1311 tomato variety
of medium cycle (125-135 days). The irrigation system in the farm was subsurface drip irrigation. The spatial
variability was study with different NDVI images from Sentinel 2 satellite obtain in both years, during the crop
cycle and the measure of the apparent electrical conductivity (ECa) with an electromagnetic induction sensor
previous the crop transplanting in 2016. ECa values allowed to select different control points in relation to the
texture of the soil in the farm. These points were used as control point to measure the development of the crop
during all crop cycle and the establishment of different productive zones. The result in the yield data in the
different control points selected showed different yields between the different zones of the farm. The harvest
data was correlated with NDVI images from the sentinel satellite 2 (R2 = 0.81) to produce a map of yield of the
all farm surface in both years of cultivation. The satellite images allowed to identify the zones of development
and production of different crops, this can be a good tool to select points on the farm.
Keywords: NDVI, CEa, Sentinel2, spatial variability
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In the 2017 campaign, 37.4 million tons (mT) of industrial tomatoes were produced worldwide. Spain is the
fourth largest producer in the world, with 3.30 mT in 2017, Extremadura being the main producing region
(2.13 mT).
One of the main challenges facing the agroindustrial sector is the need to balance the demand for food
with environmental sustainability. Agricultural activity creates one of the greatest environmental impacts,
with population growth and increased consumption only set to double the demand for food by 2050. Using
several key performance indicators for production efficiency and environmental sustainability, it is possible to
accurately measure current efficiency levels and implement improvement measures: the water footprint (WF)
and the carbon footprint (CF) are the most effective indicators for evaluating the environmental sustainability
of such a processing.
The objective of Tomprint is the mitigation of the environmental impact produced by the tomato industry in
Extremadura by developing a computer application that will record the WF and CF of the tomato production
cycle, including its harvest, every campaign. Once these indicators have been quantified, a reduction plan for WF
and CF can be implemented in subsequent campaigns. This objective is aligned with the European Association
for Innovation “Agricultural Productivity and Sustainability” (AEI-AGRI), promoting an agricultural sector that
uses resources productively and competitively, while improving processes aimed at protecting the environment.
This Operational Group is made up of 5 tomato processing industries, 2 companies that offer IT solutions and
a R&D Technological Centre: CTAEX. Tomprint will manage environmental impact, quantified through use of the
aforementioned computer application. This activity represents one more in a series of innovations aimed at
improving efficiency in this vitally important sector of Extremadura, while simultaneously maintaining the role
of being a socially responsible entity, promoting awareness for the importance of adopting more sustainable
practices.
Keywords: processing tomato, carbon footprint, water footprint, environment
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In 2017, the tomato growing industry in Spain covered an area of 33,206 fully irrigated hectares, accounting
for a total national production of more than 3.0 million tons. The main cultivation areas are located in the South
of Spain: in Las Vegas Altas of the river Guadiana (49.4% of production), the wetlands of the Guadalquivir River
(30.5%), Las Vegas Bajas of the Guadiana River (18,0%) and the Vegas of the Alagόn River (1.4%).
Climatic characterization to determine the constraints and potential of these growing areas to better understand
the degree to which the climatic conditions satisfy the demands of the crop, is problematic due to the combination
of different factors that are involved. These studies will allow the characterization of growing areas by climatic
profile, determine potential yields, and identify variability to enable more sustainable management.
To date, no such climatic characterization has been undertaken for the tomato industry in Spain.
Using daily data recorded from weather stations belonging to the Agroclimatic Information System for Irrigation
(SIAR) of the Government of Spain, the climatic profiles of the main cultivation areas were calculated in relation
to the climatic requirements of the tomato crop.
Climatic probability was determined for each two-week period of the months of March, April, May, and June
(period of vegetative growth) and of the months of June, July, August, and September (period of fructification).
Using the maximum, minimum and average daily temperatures as a reference, the days with frosts, days of
vegetative activity, the lengths of night and day, and the optimal days for vegetative growth and fruiting were
determined.
The results show the differences and similarities of the cultivated areas studied and will inform future decisionmaking processes with regards to the cultivation techniques to be used in each region.
Keywords: Tomato, Climate
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This study evaluates the substitution of sodium hydroxide (NaOH) for potassium hydroxide (KOH), during the
industrial treatment of olives. Both compounds are a form of alkaline bleach, however, potassium hydroxide
can be easily neutralized and transformed into a salt, in the form of potassium sulfate, which is a primary
agronomic macronutrient. To neutralize the effluents, two acids were used: phosphoric acid (H3PO4) and
sulfuric acid (H2SO4). The companies in charge of supplying the co-products for the olive treatment were,
Aceitunas Torrent, Estepaoliva and S.C.A. Santa Marta Virgen.
The objective of this study is to evaluate the suitability of the effluents from the table olive treatment industry
for use as potassium fertilizer in the industrial tomato crop. Fertilization trials carried out on the industrial
tomato crop consisted of 3 different treatments, olive treatment effluents neutralized with phosphoric acid,
effluents neutralized with sulfuric acid and finally, a commercial potassium fertilizer, as a control treatment.
The tests were carried out in the Extremadura Agroalimentary National Technological Center (CTAEX), Badajoz
(Spain) during the 2016 and 2017 campaigns.
It has been demonstrated that co-products from the treatment of table olives applied as fertilizer to industrial
tomato crops will deliver yields similar to commercial potassium fertilizers without affecting the key quality
parameters of the tomato crop, while also increasing lycopene concentrations in the fruits. The results suggest
that olive treatment effluents can be successfully employed as alternative potassium fertilizers in industrial
tomato crops, at a dose of 1570 L/ha (150 K) when neutralized with phosphoric acid and at a dose of 1430
L/ha (150 K) when neutralized with sulfuric acid.
This study forms part of the ITC-20151221 Project.
Keywords: fertilizers, waste, processing tomato, use
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Introduction: Cherry tomato for processing, with determinate growth habit and increased soluble solids
content, is a new option to improve the quality of tomato-based food products. The objectives of this study
were to compare the influence of irrigation and seasonal variations on the yields of processing cherry tomato
Strombolino F1 with a previous model based on three decades.
Materials and Methods: Six years (2010-2015) open field experiments were carried out to study the
effect of different water supply on the yields (yield, fruit number per hectare, average fruit weight and Brix) of
Strombolino F1, on the Experimental Farm of the Institute of Horticulture, Szent Istva~n University in Gödöllo,
Hungary. The experimental field, details of technology, experimental design was the same as previous years.
Regularly irrigated (RI) crops were compared with rainfed control (RF). Regularly irrigated plants were irrigated
with the calculated amount of water: average daily water demand (mm) = average daily temperature (°C) x
0.2 (mm °C-1). Fruit yield and its parameters (number of fruits, fruit weight and soluble solids content) were
measured, and the results were compared with the 31-year result of previous experiments.
Results: Precipitation does not meet the seasonal demand for processing tomatoes in Hungary, so irrigation
is needed for economically successful production. The seasonal effect of the six years was significant, because
of extremely rainy (2010) and droughty season in 2011. Seasonal variations on yield affect mainly by the
harvestable fruit number, because fruit size variability of cherry type tomato is lower than large fruited
tomatoes. Water supply had positive effect on total marketable yield, but negative on Brix (dilution effect).
Concluded the hybrids’ water and temperature demand is lower than older open pollinated cultivars by model
of water supply.
Keywords: processing cherry tomato, yield, soluble solids, water supply model
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The effect of mycorrhizal fungus (Symbivit) and bacterial strains (Phylazonit) products on the SPAD value and
chlorophyll fluorescence of the leaves, the weight of tomato fruits, dry matter and vitamin C content of fruits
of Uno Rosso F1 tomato hybrid were investigated under non-irrigated, deficit irrigated (I50) and well-irrigated
(I100) conditions. The aim of the experiments was to show which treatment affects the traits influenced the
photosynthesis and quality of tomato fruits under water scarcity. Symbivit increased moderately the weight
of fruit and its vitamin C content that was associated with low SPAD value of the leaves of the deficit irrigated
plants mainly in dry year. The effect of Phylazonit was favourable on the weight and quality of tomato fruit using
deficit irrigation but it was depending on the crop year.
Introduction: Use of water saving irrigation and other technologies to keep the quality of the crop is getting
important in the outdoor vegetables growing such as in processing tomato production. Under water shortage,
the growth of plants is slowing up and their yield decrease that is due to the physiological and morphological
changes. The mycorrhiza fungus and bacterium from the soil microorganisms living in symbiotic association
with plants improve the nutrient and water uptake in stress conditions
Material and Methods: In 2015 and 2016, the experiments were carried out at the Farm of Institute of
Horticulture of the Szent Istva΄n University of Gödöllö in Gödöllö, Hungary. The examined tomato was Uno Rosso
F1 hybrid with mid-late ripening. The Symbivit representing the mycorrhizal treatment (M) and the Phylazonit
including the bacterial straits as commercial products were used two times.
Results: A moderate increase in the weight and vitamin C content of tomato fruits associating with low SPAD
values of leaves can be reached using mycorrhiza fungus (Symbivit) treatment and deficit irrigation mainly
under dry condition. The effect of bacterial treatment (Phylazonit) on the weight of tomato fruit and its vitamin
C content can be detected by use of deficit irrigation which is depending on the crop years.
Keywords: mycorrhiza, PGPR, deficit irrigation
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Processing tomato production is growing continuously worldwide, as well as in Hungary. This vegetable cannot
be cultivated without irrigation except small parts of the main production area. Water savings can be achieved
more effectively when we know better, how heat stress affects the given species or cultivar.
For better understanding heat stress levels in processing tomato, an open field experiment was conducted in
Szarvas with UG812J F1. The weather was adequate for detecting heat stress in July of 2017. Plants under
two different irrigation levels, 100% of evapotranspiration (ET) and 50% of ET (D) were compared with rainfed
control (K). Raytek Raynger II infrared thermometer and a FLIR One for Android thermal cam were used for the
measurements. Two heat stress indices were calculated from the gathered leaf surface temperature data, SDD
(Tleaf - Tair) and CWSI (Tleaf - Twet)/(Tdry - Twet) respectively. For the CWSI, wet and dry reference surfaces
were used to simulate a fully transpiring and a non-transpiring leaf.
Statistical analysis showed that in the case of SDD computed from thermometer data and CWSI computed from
thermal cam data, all the three plots with different water supply were distinguished (P2=0.53 and P=0.04).
Other linear models fitted to rest of the data could not provide any strong connections.
Keywords: SDD, CWSI, deficit irrigation, Aquacrop, thermal cam, infrared thermometer
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In Portugal, Tuta absoluta (Meyrick) has been a key pest of tomato processing crop in the region of “Vale do
Tejo” since 2011. Its presence was registered in 2010, causing significant losses in the 2011 crop cycle.
To face the problem the players gathered efforts and designed a plan with the main objective of developing a
tool to support the decision making process. This plan was support by a project - PRODER 4.1 “Protomate”
- Development of a new tool to support the management of the tomato crop to guarantee the quality of the
final product”. It was intended to improve the control based on a good risk assessment methodology. The
partnership was formed by farmers’ organizations, universities, technological centers and industrial companies.
This network allowed a permanent dialogue with knowledge, results and experience sharing routines in time
during the crop cycle.
In the periods of 2013 and 2014, monitoring of adults with delta traps with sexual pheromone was performed
and the information was enhanced with visual observations in a sample of plants according to a protocol.
Entomological material was collected for laboratory observation. In addition to this technical follow-up in the
plot, previous risk factors were identified for the construction of risk maps to support decision making. Regional
maps performed the risk of south American tomato moth damages, considering temperatures registered by
satellite. Moreover a risk assessment model was applied and the success of control methods was registered.
Keywords: risk maps, decision making tools, IPM
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Processing tomatoes are produced worldwide with high inputs of water and nutrients to achieve high yields and
quality. The global trends in food production are shifted towards organic and more sustainable production. Using
of winter annual legumes as cover crops to improve or maintain physical, chemical and biological properties
of soils seems like promising alternative. The aim of this study was to test the effect of winter cover crops,
black PE mulch, and bare soil on growth and yield of determinate tomato in two seasons and at two locations
(Pula and Zagreb). The hairy vetch (Vicia villosa Roth) and crimson clover (Trifolium incarnatum L.) were sown
in autumn, grown during winter, and mowed before tomato transplanting. The plants grown at hairy vetch and
crimson clover generally need more days from planting until lateral shoot and flower trusts emerging compared
to bare soil or black PE mulch at both locations in both seasons. The plant height measured at 15 and 30 days
after planting was higher at black PE mulch compared to hairy vetch and crimson clover in the first season at
both locations, while in the second season the differences were less clear. In the first season, the plant weight
was higher at black PE mulch and bare soil compared to other treatments at Pula, while at Zagreb weight was
higher at black PE mulch and crimson clover compared to control and hairy vetch. No effect on plant weight was
observed in the second season. Tomato yield was higher at black PE mulch compared to crimson clover and
hairy vetch only at Pula in the first season, while we found no difference at Zagreb or in the second season at
both locations. In our study, the effect of cover crops on tomato growth and total yield was comparable to ones
achieved at bare soil and black PE mulch.
Keywords: mulch, Solanum lycopersicum, vegetative growth, yield
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Phosphorus is an essential nutrient for root development and it may significantly influence vegetable growth
and fruit quality. Arbuscular mycorrhizal fungi (AMF) are known to have positive effect on phosphorus plant
uptake and they are recommended solution for soils which are characterized by lack of biologically available
phosphorus. However, root mycorrhizae can be negatively affected due to numerous factors including fungicide
treatment of the seed. Thus for AMF seedling production using untreated vegetable seed is often recommended.
The aim of this study was to determine the effect of AMF application and seed sterilization on percentage
of root mycorrhization, shoot and root morphology, and stem and leaves P status of tomato seedlings. The
experiment was set up as completely randomized design with seeds of tomato cultivar Red Valley F1. The
treatments were as follows: unsterilized seeds (control); unsterilized seeds inoculated with AMF; sterilised
seeds (10% H2O2); sterilised seeds with AMF inoculation (10%H2O2+AMF). Forty-five days after sowing,
the above ground plant weight and height were higher for AMF inoculated plants compared to non-inoculated
ones; however, relative chlorophyll level (SPAD value) was higher for non-inoculated plants. The content of P
in stem and leaves of tomato seedlings was higher for unsterilized seeds inoculated with AMF compared to
unsterilized and sterilized seeds without AMF. The highest percentage of root mycorrhizal colonization was
noted for unsterilized seeds with AMF inoculation treatment compared to all other treatments. Root length,
surface area, average diameter, volume and dry weight were not significantly affected by applied treatments.
According to results of this study it seems that seed sterilization with H2O2 can negatively influence AMF
inoculation success. The above plant morphology is affected by AMF inoculation while root morphology was
not affected by applied treatments.
Keywords: chlorophyll, determinate tomato, mycorrhizae, phosphorous, Solanum lycopersicum
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Portugal has exceptional conditions for the production of tomatoes for industry, achieving high quality standards
and the seventh position in the global production ranking in 2015. The organization and professionalism of the
sector has contributed to the increase of production over the years, promoting an effective response in solving
problems.
In order to tackle the problem of Tuta absoluta, which emerged in 2011, efforts have been made in the sector
to develop a tool to support the decision-making process within the project “Protomate - Development of a new
tool to support the management of tomato culture to guarantee the quality of the final product “.
In recent years, due to unusual climatic conditions, favorable to the development of pests and diseases, other
problems, especially whiteflies and eriophida mites, have been evidenced. To solve these problems was
developed the project “Qualitomate” - within the scope of the EIP-AGRI, which, in despite of the biotic and
abiotic changes, intends to guarantee the quality of the final product in tomato horto-industrial.
It is intended to develop a new fresh tomato product with high quality by color level, through proper selection
of varieties, cultural practices at the correct level of fertilization and phytosanitary treatments. The aim is to
provide solutions and techniques for easy application and intelligent strategies with risk assessment techniques
and expeditious decision tools.
This initiative aims to identify the species that cause harm, as well as the practices responsible for increasing
populations and their dynamics throughout the crop cycle, especially in the final phase of the campaign. These
aspects allied to the ecological characteristics of the Tagus Valley allow to enhance the quality criteria used for
the fresh product valorization.
Keywords: Tuta absoluta; tomato culture
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The most destructive tomato and potato disease is late blight, caused by Phytophthora infestans. Late blight
causes damage through reduction in productivity when the pathogen attacks and destroys the culture. It is also
the cause of increased production costs, because it requires frequent fungicide sprays. Consequently, there is
also exposure of crop workers, consumers and the environment to chemicals. The aim of this project is to develop
a sensing system to assist decision making about the best time to apply fungicide. A sensor prototype was
assembled using temperature, humidity and pluviometer sensors attached to bluetooth development kits. The
initial hardware prototype was assembled using a development kit, and the communication protocol between
the sensor and the application was defined. The application was developed based on the Blitecast forecasting
system, where the first forecast is given according to the severity identified over a period that precedes the
current date. From the moment the first positive prediction of the disease is identified, a recommendation
for fungicide application is generated. The system was validated in laboratory and field tests. The prototype
was installed next to two commercial tomato greenhouses and the data compared to those of the current
management. During the cultivation period the producer made 7 preventive applications, not being verified the
presence of the disease. For the same period the system recommended 3 applications, showing a saving of 5
applications. The prototype proved to be feasible in this first phase and we started the second phase where we
are manufacturing the sensor and the same will be evaluated for tomato and potato. The expected result is a
quick and easy disease management system that will assist producers to decide the best time to start disease
control. It can avoid unnecessary sprays, reducing costs for the producer and reducing the risks of occurrence
of severe epidemics and environmental pollution.
Keywords: Phytophtora infestans, disease forecasting system, temperature and rain sensors, mobile app,
disease control.
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Introduction: Tomato (Solanum lycopersicum L.) is one of the most important agricultural crops all over
the world. It has hailed functional properties being characterized by the presence of many natural health
promoting antioxidant compounds including vitamins, phenolics and carotenoids, particularly lycopene. The
demand for organically grown produce has widely increased because of the commercial opportunities offered
by such products, the increasing consumer awareness of the relationship between foods and health as well as
environmental concerns.
Materials and methods: Introgression of the high-pigment (hp) and/or old-gold crimson (ogc) colour mutations
into elite genotypes has led to the release of tomato cultivars with increased lycopene and functional quality.
However, most of the commercially available high-lycopene (HLY) tomato cultivars turned out to be satisfyingly
productive and performing mainly under conventional farming systems. Hence there is a need to focus on the
behaviour of HLY tomato varieties under organic farming system.
Results: In this study yield, physicochemical and nutritional properties of two field HLY tomato cultivars
(recently bred by the lab of Horticulture, INRAT) and the ordinary Rio Grande grown organically in an open-field
was determined. Generally, the yield of all cultivars was low because of the heat wave that hit the Mediterranean
area and particularly Tunisia during the fruit set period, often exceeding 40°C with hot and dry air. Significant
differences were found between cultivars in the content of lycopene, total phenols and flavonoids, as well as
hydrophilic lipophilic and total antioxidant activities. Although these data require confirmation over a longer
period of time, this investigation emphasizes the satisfactory behavior of the studied HLY varieties.
Keywords: organic, hp, ogc, high-lycopene tomato
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Tomato (Solanum lycopersicum) is one of the most important vegetable of Bangladesh and the worldwide too. It is rich
in a plethora of natural antioxidants and bioactive compounds. However, tomato varieties developed by Bangladesh
Agricultural Research Institute (BARI) are being cultivated for the table purpose. BARI has not released any processing
type tomato variety yet. At present, many food processing companies deserve processing type tomato varieties.
So, processing type tomato variety needs to be developed for this country. Therefore, a study was conducted in last
successive five years to evaluate the yield potentiality and processing quality of eight WVC supplied processing tomato
lines. The experiment was conducted at the research field of Olericulture Division under Horticulture Research Centre
(HRC), BARI, Bangladesh during the winter season of 2016-17 having four selected processing tomato lines viz.:
AVTO1008, AVTO1010, AVTO1132, AVTO1139 and BARI Tomato 3 (as check). The seeds of above mentioned
lines and varieties were sown in the seedbed on 20 October, 2016. Thirty days old seedlings were transplanted
in the main plot. The experiment was laid out in RCB design with three replications having plot size of 4.8x1m
providing a spacing of 60x40 cm. Plant protections, irrigation and other intercultural operations were done as and
when necessary. Data on yield and yield attributing parameters along with processing attributes were recorded. Data
were statistically analyzed and treatment means were compared by Least Significant Difference (LSD) test following R
Software 3.1.2 (Anon., 2015). The tomato lines differed significantly in most of the parameters studied. Days to first
and 50% flowering was observed almost uniform that was confined in 47-49.67 days and 53-55 days respectively.
Fruit number per plant varied from 31 to 58. The largest fruit was harvested from control (69.19g) followed by
AVTO1010 (63.05g) and the smallest average fruit weight were obtained from AVTO1132 (46.49g). The fruit yield
per plant was varied ranged from 2.37 to 3.64 kg and the line AVTO1139 ranks top in per plant yield (3.64kg). The
highest fruit yield per hectare was obtained from AVTO1139 (67.23 tons) while second highest yield (65.35 tons)
was exhibited by AVTO1008. No virus infection was occurred in the tomato plants of processing lines studied except
control line (8%). It may be due the effect of Ty gene incorporation (virus resistant gene isolated from wild species and
inserted in supplied lines, performed by WVC). Postharvest attributes of fresh product, the highest lightness index was
recorded from the lines AVTO1139 (43.67), AVTO1008 (42.67) while the lowest lightness (38.00) was observed in
AVTO1010 (For tomato fruit 40.0-45.0 is standard). The hue angle was recorded ranged from 52.23 to 57.33. The
lines AVTO1139 (52.33) and AVTO1132 (55.67) possess the lowest value that indicates the highest red color. (Ref.
above100: green; below 85-90: yellow; less than 40-55 is the best/attractive red color). Firmness of fresh tomato
showed the highest in AVTO1010 (1.03 Kg-F) while the line AVTO1139 indicated the lowest firmness (0.81 Kg-F).
The highest dry matter percentage was contributed by the line AVTO1139 (10.17) and the lowest dry matter was
exhibited from the line AVTO1132 (4.90). PH was varied from 4.11 to 4.39. The vitamin-C content revealed that the
line AVTO1139 exhibited the highest vitamin-C (20.30) and remaining lines contributed 12.13 -18.42 mg/100g
of vitamin-C. In the processed product, lightness was confined to 25.70-29.55 which was lower over fresh one. Hue
angle was varied from 35.96 to 46.65. The line AVTO1139 showed the lowest value that indicated good color of the
product. The highest percent of pulp extracted from the lines AVTO1132 (62.26%) and AVTO1139 (61.27%) and
the lowest pulp was obtained from the line AVTO1008 (52.80%). The lines AVTO1139 and AVTO1132 exhibited
the highest percent of final product, which was 21.60 and 20.57% respectively. The line AVTO1139 (3260.33 Cp)
exhibited the highest viscosity. Viscosity level of other lines comprised ranged from 1350.0 to 3110.0 Cp. Considering
the growth habit, diseases infection rating, yield and processing attributes, AVTO1139 found to be better compared to
other lines studied. Therefore, this line has been selected and released as processing tomato variety as “BARI Tomato
19” after assessing regional yield trial in different agro-ecological zones (AEZs) of Bangladesh.
Keywords: Processing tomato, avto, viscosity, hue angle
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The quality of tomato based products greatly depends on their color and viscosity, which are influenced by the
fruit capacity of modifying their properties according to the processing route. Loss of viscosity due to intrinsic
pectin modifying enzymes is known and used to produce either hot break (HB) purees, more viscous, or cold
break (CB) ones, less viscous. Color reactivity, even if less documented, also exists as HB/CB purees differ for
their colors.
This fruit reactivity, although essential for quality purpose, remains almost neglected from breeders. In order
to verify if reactivity could be considered as an heritable trait, we measured it through a “quick and dirty”
laboratory scaled process and a systematic measurement of the loss of texture and color according to HB or
CB process.
The results indicated that fruits can be classified according to their capacity of being impacted by the process.
For viscosity, some genotypes exhibited a strong capacity for producing highly viscous purees but also exhibited
a strong fruit reactivity, indicating that their advantage may be quickly lost during the process if the first break
step is not efficient enough, or in case of cold break processing. On other hand, some genotypes exhibited a
very low reactivity to process. Reactivity was also greatly reduced by a low irrigation level. And finally, a parallel
processing at laboratory or pilot scale indicated that the behavior of a 10-fruits sample in microwaves was
correlated to the quality observed in traditional scrapped surface tubular eating system. The color of purees
was also influenced by the fruit reactivity, but the enzymatic basis for the color change seemed disconnected
from the one controlling viscosity.
Those results open the door for a more efficient screening of tomato varieties based not only on the fruit
composition, but also on their ability to react to the process.
Keywords: quality control, processing, fruits, technological properties, genetic variability
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Tomato industry lacks of tools to better characterize the raw material potential at entry of plants, to monitor
processes and to discriminate technological characteristics of industrial products.
The objectives here were to evaluate the benefit of using mid infrared spectroscopy (MIRS, 4000-650 cm-1)
at each stage, using databases collected on fresh fruits and on processed products over several years and from
different French regions.
The MIRS were used either for prediction of the main quality traits or for classification purpose in order to
evaluate whether tomato products could be discriminated according to origins (production areas, genotypes)
and processing conditions.
A two-year models including spectral and reference data clearly indicated that MIRS accurately quantify
soluble solids content, dry matter and titratable acidity of fresh tomatoes. The determination coefficients (R2)
were 0.93, 0.85 and 0.90 respectively. Those parameters are crucial to identify the technological potential of
tomatoes and MIRS appears to be an available strategical tool to improve the dispatch of raw material between
processing lines in factories.
FDA performed on 176 purees separated spectra according to the hot break (HB) or cold break (CB) processes,
genotypes and production areas. Those results indicate that MIRS should be developed to monitor the product
changes along the processing route (as a sensor) or to trace products through sample investigation at the
industrial level.
A preliminary study on 140 juices, purees and pastes delivered by two plants and characterised by their
own control laboratories showed significant correlations between MIRS and soluble solids (R2 0.98), pH (R2
0.98) and viscosity (Bostwick reference values, R2 0.76). Those results highlight that collaborations between
research and industry should be organised to implement MIRS along the production chain of industry-tomato to
improve their quality control as it is already the case for other food industries such as cereals.
Keywords: quality control, fruit composition, prediction, processing
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Introduction: Tomato processing is an integral part of California’s economy and research on tomato breeding,
disease resistance and improved quantity and quality of processed tomato products supports this industry.
Since 1957, the California League of Food Producers (CLFP) (www.clfp.com) has been funding research on
tomato processing. The CLFP has represented both large and small food processors and beverage producers
in California since 1905.
Materials and Methods: Research reports dating back to 1957 will be reviewed and summaries will be
made of the following: 1) topic of research, 2) financial allocation, 3) principal investigator and 4) brief results.
Additional focus on the last 20 years (1997-2017) will highlight state of the art of various aspects of tomato
processing, and gaps/future needs. Comparison will be made to more production-related research funded by
the California Tomato Research Institute (CTRI) over the past 50 years.
Results: From 1957-2000, the largest amount of research funding was allocated to the topic of tomato
breeding or advanced backcross breeding. Pest and disease resistance were also of great interest, however
after about 2001, very few of these projects were funded. It may be that CTRI funding of breeding and pest/
disease resistance became more predominant at this time.
Processing studies for new tomato varieties were an important topic from 1974-2013, at which time the
University of California-Davis project was superseded by more extensive studies carried out by two California
seed suppliers. Additional research topics of interest included tomato sorting, pectic enzymes and consistency,
color, rapid measurement of mold, peelability and quality, and numerous others. Research spanning the 60
year period from 1957 to 2017 will be summarized, and potential topics for future research will be identified.
Keywords: processing tomatoes, research, history
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Introduction: Recent studies have shown that balanced diet, including daily consumption of fruits and
vegetables, can repel different forms of cancer. These fruits and vegetables provide different forms of bioactive
molecules such as: polyphenols, flavonoids, terpenes, tannins and various antioxidant enzymes. The tomato
is one of the fruits providing the most antioxidants. Tomato (Solanum lycopersicum) is the one of the most
frequently cultivated vegetable in the world, standing second only to potatoes in production. It is consumed,
fresh and processed, for its nutritional and bioactive antioxidants such as phenolics, carotenoids and vitamins C
and E. Phenolic compounds in tomato have been reported to be linked to reduced risk of prostate and various
other forms of cancer, as well as heart diseases. Lycopene, the predominant carotenoid in tomatoes, exhibits
the highest antioxidant activity and singlet oxygen quenching ability of all dietary carotenoids.
Material and Methods: The aim of this study is to estimate phytochemical constituents and antioxidant activities
of tomato slices treated by microwaves. Rio Grande Tomatoes varieties were obtained from the local market
of El-Tarf department (North eastern of Algeria) and were harvested at their red-ripe stage. Two treatments
were applied (30’’ and 300’’). Quantitative analyses which are phenols, flavonoids, lycopene, followed by the
evaluation of the antioxidant activity by DPPH and ion chelating methods, were conducted on ethanolic extracts.
The total polyphenol contents were determined using the Folin-Ciocalteu method. The totalflavonoid contents
were estimated according to the aluminum chloride colorimetric method. The level of lycopene is determined
by spectrophotometry at 503 nm.
Main results: Results showed the presence of these bioactive phytonutrients in fresh tomato and that their
biodisponibility increases with the duration of the selected heat treatment. The phytochemical content showed
important levels of polyphenols (1.92, 1.96, 6.95 mg GAE/ g FM) and flavonoids (2.33, 2.57, 10.68 mg RE /
g FM), in addition to lycopene (5.772, 31.8654, 40.71mg/ kg FM) of TT0”, TT30’’ and TT 300’’, respectively.
Results also revealed a high level of antioxidant activity by both methods with IC50 of 1.69, 1.50, 1.33 µg/
ml, for DPPH method and IC50 of 401, 360.5, 299.91µg/ml, for ion chelating ability. As a result of our study,
we demonstrated that microwave treatments enhance the nutritional quality of tomato slices by enhancing the
biodisponibility of some of its content. Microwaves treatment of 300’’ is the optimal time for heating tomatoes.
Keywords: Tomato, microwave, polyphenols, flavonoids, lycopene, ion chelating
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Introduction: We were interested in the study of the effect of integration of Tomato’s sub-products on the
physicochemical quality of milk from Holstein dairy cows. The farm in which the work was carried out is located
in the irrigated perimeter of the Annaba Plain (North-East of Algeria). This area is known for vegetable crops,
particularly those of processing tomatoes. Several canneries transform tomato into concentrated pastes and
generate by-products during the summer period.
Material and Methods: Tomato’s sub-products consist of fruit skins, fruit seeds and various plant parts.
Tomato’s sub-products are very rich in oligo elements, mainly in carotenoid terpens (95% lycopene and 5%
beta-carotene) and also tocopherol concentrated in tomato seeds. The sub-products are also rich in polyphenols
and flavonoids, carbohydrates and various organic acids. We have carried out a follow-up of 5 cows among the
20 dairy cows chosen during six weeks upstream and six downstream of the incorporation of the tomato’s
sub-products. The quality parameters studied were: density, total acidity, pH, fat rate, dry extract and mineral
materials.
Main results: We have obtained variations in the physicochemical quality of the milk. Significant effects are
observed for total acidity, pH, density, and fat rate. The monitoring of blood parameters by enumeration of the
Blood Formula (CBC or hemogram), has allowed us to exclude the suspicions floating on the negative impact of
the incorporation of the silage tomato’s sub-products in the food bowl. Our study highlights the interest of the
exploitation and valorization of these sub-products for the improvement of milk production quality.
Keywords: Tomato, by-products, milk, Quality, Holstein cow.
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The objective of this research was to obtain information on the changes in composition of drained nutrient
solution (DNS), and the influence of reused drained solution on the crop growth and fruit productivity of
tomatoes. To achieve this, three treatments were prepared for hydroponic cultivation: 1) the Yamazaki nutrient
solution for tomato (YNST), 2) 70% YNST with 30% DNS, 3) 70% YNST with 30% DNS with calibrated N and
K ion concentrations (DNSC). Perlite was used as the root substrate and the frequency and amount of solutions
supplied were equal for all treatments.
Plant leaf area was not significantly different until 30 days after planting or all treatments, but those treated
with 70% YNST containing 30% DNS increased more rapidly than just YNST. The dry weights of above ground
tissue at 30 days after transplant were not significantly different among all treatments, but those with 70%
YNST plus 30% DNS were heavier than other treatments at 60 and 90 days after transplant. The electrical
conductivity (EC) of the DNS was higher than that of the supplied nutrient solution (SNS) during the entire
tomato growing period. However, the pH of the DNS was lower than the SNS in the YNST treatment, but showed
a rising tendency in the treatment with 30% DNS and DNSC as time went by. The concentrations of NO3-N, K,
Ca, and Mg in the DNS were higher than those in SNS. The concentration of PO4-P was lower in the 70% YNST
with 30% DNS treatment and DNSC than in other treatments. The fruit yield after treatment with 70% YNST
with 30% DNSC was higher than YNST alone, but statistically significant differences were not observed. The
above results indicate that the reuse of DNS is better than an open system for the hydroponic cultivation of
tomatoes.
Keywords: (EC, nutrient concentration, pH, yield
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Introduction: Agrifood industry plays a relevant role in its economic development of Extremadura, so the
generation of waste in large quantities is a serious environmental problem. The authors regard biomethanation
as the best technique for the treatment and energy recovery from the tomato industry waste. It reduces
greenhouse gases emissions, produces biogas and the processed products can be used as fertilizers.
Materials and methods: Biomethanation experiments were carried out using as substrate three mixtures of
liquid and solid waste from a tomato processing plant.
- 90% of pretreated water, 7.3% of peels and seeds and 2.7% of sludge
- 80% of pretreated water, 14.6% of peels and seeds and 5.4% of sludge
- 70% of pretreated water, 21.8% of peels and seeds and 8.2% of sludge
Results: The substrate formed by 80% of pretreated water and 20% of solid waste allows to maximize
the energy yield. It produces almost 53 m3 of methane per ton of solid waste treated. This experience was
reproduced in a pilot plant, which allowed a 67% increase in biogas production. The biogas plant, necessary
to treat the by-products generated by an Extremadura tomato processing industry, has been designed and
budgeted. If the costs and incomes associated with its operation are evaluated, we can affirm that it is feasible
to apply this technology at industrial scale.
Keywords: Biomethanisation, renewable energy, processing tomato waste, energy recovery, Biogas, Green
fuel, Circular Economy
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Introduction: The tomato processing industry generates huge annual quantities of sludge, (1.5% tomato)
which represents an environmental problem, especially in the large producing areas such as Extremadura in
Spain. The substitution of clayey raw materials for other wastes, in this case tomato sewage sludge, in the
production of traditional ceramics could be cost effective from the utilization and recycling of these wastes as a
secondary raw material. Different quantities of sewage sludge from the tomato processing industry have been
added to the body of the clay to produce ceramic materials. It has achieved a ceramic material with greater
porosity to improve its thermal and acoustic insulation capacity.
Materials and methods: Clay specimens were prepared with different amounts of sludge: 0, 3, 6 and 9% by
weight to study which is the most suitable percentage to the desirable characteristics in the finished pieces.
From these mixtures, ceramic material was prepared by pressing. the samples were baked in an oven after
drying in a forced air oven, following a cooking cycle for high porosity pieces: prismatic bricks with a mold of
110 mm x 55 mm, at a pressure of 35 MPa, according to the industrial process.
The ceramic pieces finished were submitted to a series of tests directed to determine the physical characteristics
of the new bricks and to know their mechanical behavior, so that they fulfill the current legal regulation. They
were subjected to: Linear Cooking Contraction, Suction Tests, Flex Resistance, Absorption and Surface Color
analyses.
Results: The different data obtained from analyses show that the ceramic material obtained with sludge from
tomato factory and clay, can be used in the manufacture of clay bricks for construction, but the regulations
required for each class of product must be considered to choose the most appropriate sludge / clay mixture.
Keywords: Ceramic clays, Tomato residue, Recycling, Sewage sludge
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Cooling of fruits and vegetables is very critical for postharvest shelf-life extension. The field heat removal
should take place immediately after harvest. Different low-cost fruit and vegetables cooling technologies that
were proven to be affordable by smallholder farmers are required to ensure better marketability for reasonably
extended period in a supply chain. The aim of this study was to compare the effectiveness of different cooling
methods in terms of cooling time requirement of the fresh tomato fruit. The cooling technologies used in this
study includes the low-cost evaporative cooling (EC), CoolBot-Air-Conditioner (CBAC) and the combinations
EC with CBAC which known to be feasible technologies for low-income farmers in arid and semi-arid regions.
Fresh tomato cooling experiment to remove field heat during summer was conducted for 72 hours for each of
the EC, CBAC and EC + CBAC storage systems. The results showed that 6, 12-18 and 24 hours were required
to reduce the temperature of tomatoes using CBAC, EC + CBAC and EC alone, respectively. The EC, CBAC and
EC + CBAC reduced and maintained the micro-environment air temperature inside the coolers to 6ο-C, 8-13 ο-C
and 19 ο-C, respectively.
Keywords: coolBot-air-conditioner, combined evaporative cooler and coolbot-air-conditioner, evaporative
cooler, tomato fruit cooling time, tomato fruit
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Tomato (Lycopersicon esculentum L.), although imported from the Andean region to Europe in the 16th
century, was not systematically cultivated and consumed in Greece prior to the 20th century. Nowadays tomato
is cultivated in most regions of the country and the spreading and incorporation of tomato in the Greek cuisine
was so extensive that rural families devised various methods, including tomato paste, aiming at its utilization
even during the winter months. Tomato paste, in several traditional Greek dishes, is cooked with the addition of
olive oil, both cooking and the addition of fatty matrix increase the bioavailability of its bioactive compounds.
Thus, olive oil may contribute to the biological action of tomato compounds in the human body.
Consumption of tomato is linked to beneficial health outcomes through antioxidant and anti-inflammatory
mechanisms. It has been indicated that, tomato intake has beneficial effects on cardiovascular risk factors,
especially when cooked and enriched with oil, and that, tomato paste consumption exerts a beneficial effect on
endothelial function. Further studies are warranted to explore these effects.
Keywords: tomato paste, Mediterranean diet, bioavailability, health benefits
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Cardiovascular disease (CVD) is the leading cause of death in the world. World Health Organization defines
CVD as a group of disorders of the heart and blood vessels. Within this group are: coronary heart disease
(heart attacks), cerebrovascular diseases (stroke), hypertension, peripheral vasculopathies, rheumatic heart
disease, congenital heart disease and heart failure. These disorders originate from a chronic inflammatory
vascular process that affects the wall of medium-sized arteries and ends up producing endothelial dysfunction,
arteriosclerosis. This systemic disease is stimulated by numerous factors, being the high plasma concentrations
of low-density lipoprotein (LDL) the main cause. To reduce cardiovascular risk, it is important to use strategies
that cover the entire population, acting on risk factors such as an unhealthy diet. On the contrary, several
studies suggest that bioactive compounds present in foods as tomato products have potential benefits against
CVD. This paper is aimed to review and analyze the scientific evidence on CVD prevention by the intake of
tomato products and its potential health claims.
Methodology will include a deep literature search in the PubMed database following EFSA’s approach in order
to the identification of “body of pertinent scientific data” (including in vitro, in vivo and ex vivo studies) as well
as other documents referring to the health claim and GRAS applications for tomato and CVD.
At present main tomato bioactive compounds related to CVD prevention are phenolic compounds and
carotenoids as lycopene. The only Health claim approved is related to the anti-platelet aggregation effect of a
water soluble tomato extract (WSTC).
Keywords: cardiovascular disease, tomato products, health claims
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Consuming a diet rich in tomatoes has been associated with a decreased risk for a number of different
chronic diseases, including heart disease and various cancers. Most attention has been paid to lycopene, the
red, carotenoid pigment in tomatoes, as being responsible for these effects. However, studies where whole
tomatoes are administered are often more efficacious than purified lycopene, suggesting other phytochemicals
from tomatoes may also play a role in conferring benefit. Recent work from our group used untargeted
metabolomic approaches and identified tomato alkaloids, another class of plant secondary metabolites, in both
skin and blood of mice fed tomato supplemented diets, a study that demonstrated a cancer preventative role
on tomatoes in keratinocyte carcinoma. The tomato glycoalkaloid α-tomatine has been shown to reduce plasma
cholesterol in animal models and has demonstrated anti-carcinogenic effects on liver, colon, breast, gastric and
prostate cancer cell lines in vitro. Currently, we are investigating the natural variation of glycoalkaloids that exist
among Solanum lycopersicum and its close ancestors. To do so, ultra-high performance liquid chromatography,
tandem mass spectrometry-based methods have been developed to more comprehensively profile the various
glycoalkaloids present in the red fruited tomato clade. Understanding variation of glycoalkaloids among tomato
accessions is critical for developing future germplasm to test hypotheses about the role these compounds play
in health.
Keywords: Glycoalkaloids, alpha-tomatine, tomatidine, functional foods
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The tomato industry requests qualitative, nutritional and sensory innovations. Intensive cultivation practices,
demands for high agronomic yields, introduction of cultivars with “only” specific resistances to biotic and
abiotic factors, have caused a certain “flattening of the taste” of most industrial tomato derivatives. Moreover
In order to improve and protect the Italian tomato quality and distinctiveness, a study is in progress to define
the molecular profile of origin and provenance. For the above reasons, previously studies have been carried out
in order to correlate flavour and taste with the identification of volatile and non-volatile molecules.
The objective of this work is to create a data set able to integrate the above-mentioned quality and taste
molecules profiles with micro-components that characterize the origin of the Italian tomato products. The
marker molecules of origin, quality and taste, identified before and after industrial processing, will be clustered
statistically with the aim of creating a significant plot function (PCA) to define quality, origin and taste of tomato
products “Made in Italy”
It is desirable in the near future more and more globalized the deployment of statistic data set with samples
of European and extra-European origin through the collaboration with the main international research centres.
Keywords: Tomato quality, nutritional and functional characteristics, origin markers, 100 % Italian.
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Italy is the second world producer of processing Tomato with about 5 million tonnes of fresh tomatoes entering
the processing industries every year. The project of valorisation of the by-products of the tomato industry
wants to meet the needs of the circular economy and therefore to enhance the knowledge of the reuse and
complete recycling of solid by-products (skins and seeds) that the tomato canning industry produces and does
not value it conveniently. Through the application of new technologies with low environmental impact, we want
to extract, treat and concentrate the bioactive compounds naturally present in the solid by-products that can
thus be recovered completely from the flow chart of processing (zero scrap) to create new functional foods.
The study has foreseen a complete characterization of the different types of by-products produced by tomato
industry (biochemical characterization of carotenoids, polyphenols and fibres, etc. ) and, in a second moment,
through the application of an experimental protocol applied with SSICA tomato pilot plants, has provided a
direct reuse of the tomato pomace as natural additive to obtain functional tomato pulps. (with high added value
products (e.g. functional puree and pulps).
The project of recovery and valorisation of the by-products of the tomato chain (bioactive tomato) wants to
develop the possibility of introducing new functional tomato-based products with specific characteristics of
being rich in fibres, and in bioactive natural substances (carotenoids, polyphenols and vitamins) and in mineral
microelements. The future challenge to change old-style foods into new functional foods, as well as the
development of new plant products with proven functionality want to match the needs of increasingly parts
of populations. The functionality of vegetables processed foods will be progressively decisive, even from an
economic point of view, as it has been shown that the modern consumer is willing to spend more to buy food
with additional health and functional benefits
Keywords: Tomato by-products, functional tomato products, bioactive and fibre enhancements
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There is an increasing trend in the grocery market in Germany to buy local or regional food. Many grocery stores
start to advertise “locally” produced vegetables but there is no clear definition for local. The aim of the present
study was to evaluate what consumers consider as local and if there is a difference between fresh and processed
food products. For this reason we performed a choice-experiment with 500 participants in a representative
sample in Germany in 2017. The participants had to choose between products, in this case fresh tomatoes
and ketchup, varying in price, organic production and origin (30km, 50km, 100km, own state, Germany, and
different labels communicating local production). The results of the choice-based conjoint analysis, based on
the data of the choice-experiment, suggest that the closer the production is, the higher the part-worth utility is
for the consumer. The highest part-worth utilities are shown for 30km and 50km as well as for the local label
(Regionalfenster). The effect is higher for the fresh tomatoes as it is for the processed product (ketchup). A
latent class analysis of the data shows that there is a consumer segment with around 25% for whom the local
origin is much more important than the organic production and the price. The present study indicates the high
market potential of locally produced tomatoes in Germany. This is important as most tomatoes in Germany are
imported from other European countries. The results also suggest that consumers consider products as local
if there are not produced more than 50km away from their residence. In Germany, consumers have a relatively
high trust in labels, so that the local label, even if it does not state where the tomatoes are from, lead to a partworth utility close to those of the 50km claim.
Keywords: Country of origin effect, Marketing, Consumer behavior, Choice-based conjoint analysis, Latent class
analysis

61

Abstracts
O3-6

Consumer’s preferences towards six new Spanish commercial tomato juices

Dr. Virginia Fernandez Ruiz

 utrition and Food Science Department, Pharmacy. Complutense University Madrid, Plaza Ramo~n y Cajal sn 28040
N
Madrid, Spain; vfernand@farm.ucm.es

Laura Domίnguez

Nutrition and Food Science Department, Pharmacy. Complutense University Madrid, Spain; ladoming@ucm.es

M Cortes Sa΄nchez-Mata

Nutrition and Food Science Department, Pharmacy. Complutense University Madrid, Spain; cortesm@farm.ucm.es

Carlos Gerva΄s

Agrucon, Madrid, Spain; agrucon@pnyxsl.com

~a Ca΄mara
Montan

Nutrition and Food Science Department, Pharmacy. Complutense University Madrid, Spain; mcamara@farm.ucm.es

Food quality is a dynamic concept that changes throughout the time together with the preferences of the
products by consumers. These preferences are linked to the consumer’s own characteristics, mainly determined
by inherent properties of the food matrix but also other individual, educational, socioeconomic, eco-friendly,
demographic and advertising characteristics. Tomato juices, a traditional drink consumed in Spain, are a good
choice to increase the adequate consumption of vegetables by Spanish consumers. The study of the main factors
that can influence consumer preferences by sensory evaluation can provide key information on the development
of new tomato juices. In this study we develop the sensory analysis of six commercial juices products of different
brands presenting differences in its composition that directly affects its sensory characteristics. The aim of this
work is to understand the specific factors affecting the consumer acceptance of 6 different commercial samples
of tomato juices (Jt1, Jt2, Jt3, Jt4, Jt5 and Jt6) through consumer hedonic test, and to interpret the likely
correlation with its chemical composition as it is shown in the description given by the industry in the label of
these commercial juices. In order to understand the main factors affecting consumer’s preferences for each
sample, multidimensional analysis was applied to the data obtained, preference mapping, trying to determine
why consumers like or dislike the new formulation of tomato juices.
Keywords: Spanish tomato products, tomato juices, Spanish consumers, preference mapping, sensory test
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Food neophobia is a concept defined by Pliner and Hobden (1992) as “distrust of eating and / or rejection
of new foods or unknown”, an individual quality that determines the choice of food. Food neophobia present
among children and adolescents affects both the quality and the variety of foods in the diet. High levels of
neophobia are associated with serious problems of public health and education. In this sense, recent studies
have shown that food neophobia could influence in certain degree on the scores given to new foods in the
sensory acceptance tests, hedonic values and the intention to buy food.
In Europe, according to current legislation, novel foods are those foods or ingredients with a modified molecular
structure, obtained through an unused production process as usual before 15 May 1997. However, it must be
considered that colloquially a new product will be that obtained after important modifications in the process of
obtaining it and / or those unknown to the individual.
The main objective of the present work is to evaluate the level of food neophobia among young consumers in
Madrid and to evaluate the influence on the scores given in tests of acceptance of new formulations based on
traditional “gazpacho”.
The results obtained in the survey of 168 university students from the Community of Madrid aged between
19 and 35 years using the Spanish version of the Food Neophobia Scale (FNS) show that our participants are
mostly neophilic with a mean value of 25.80 (S.D. 7.75). Reliability of the FNS was assessed by calculating
internal consistency with Cronbach alpha (0.75). The data obtained in this study showed higher acceptance of
new formulations based on traditional gazpachos by neophilic subjects.
Keywords: Consumer studies, Acceptance, New foods, Food neophobia, Neophobia scale
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Tomato industry is focused on a single high value product-tomato paste, where only completely red tomato
enters the processing plant. The non-use of high quantities of unripe fruits-ca 112000 ton, left in the fields
without further valorisation, represents huge losses of energy, H2O, supplies and food.
Lactic acid fermentation is considered a simple and valuable process to keep and/or enhance the safety,
nutritional, sensory and shelf life properties of green tomato, which proved to be particularly suitable for
probiotic fermentation, allowing a rapid growth of the strains and viable cell population.
This work integrates a project dedicated to promote the rational use of unripe industrial crops of tomatoes as a
source of a functional food product and perspectives for the design of new food products with higher nutritional
value than traditional products.
To increase the knowledge on lactic acid fermentation of tomato foreseeing high nutritional dressings and sauces
with extended preservation period, the potential for lactic acid fermentation was tested. Tomatoes from the
industrial variety H1301 were divided in three ripening stages based on their external colour- unripe (completely
green), medium ripe (yellow-orange) and ripe (completely red) and characterized for Brix and titratable acidity.
Unripe tomato presented the highest Brix (4.5g/100g of total soluble solids) and titratable acidity (4.61g/L
citric acid eq.).Both parameters decreased during ripening, probably due to the respiration process, supporting
that unripe tomato has a high nutritional value worth to explore. Fermentations of non-pasteurized tomato juice
and tomato slices of each ripening degree using homo and heterofermentative LAB starter and autochthonous
microbiota were successfully performed. The fermented products presented high microbial stability against
fungal contamination after one month at room temperature. Nutritional characterization, sensory and shelf life
properties are being performed. In future, selected LAB strains, different tomato varieties and mixed ripening
stages to simulate real harvested conditions will be considered.
Keywords: Tomato; Lactic acid fermentation; tomato by-product
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Common salt comprises 100% sodium chloride, while sea water contains only 86%. The remaining 14% is
made up of a comprehensive and balanced range of minerals and trace elements. This factor has led to the
development of a variety of new tomato products delivering reduced sodium levels, of higher nutritional quality,
and with similar or improved organoleptic characteristics.
Introduction: One of the main contributing factors involved in incidences of primary hypertension (HTN) is
the excessive consumption of sodium, found in common salt which is used to enhance the flavor of food.
The sodium found in seawater, however, is in an ionic form, thus greatly reduces its dietary availability, while
additionally providing a balanced variety of trace minerals.
Methods: Seawater was concentrated using a vacuum steam jacketed kettle until it reached a final sodium
content, which was suitable for use with tomato based products. Tomato sauces: barbecue, pizza, fried tomato
and homemade fried tomato were then prepared in which common salt was replaced by seawater (concentrated
and unconcentrated). Subsequent sensory acceptance tests were performed.
Results: Seawater was concentrated from an initial 4.2% in NaCl to 16.7% in NaCl. Concentrated and
unconcentrated seawater was then added to different tomato products as a substitute for common salt, with
the optimum concentration being determined by means of acceptance testing in both cases. The resulting
tomato based products had a lower salt content while maintaining similar or improved organoleptic quality.
Conclusions and impact of the study: It has been shown that the replacement of common salt with seawater
in tomato based products, results in an end product with greatly reduced sodium content, and an improved
nutritional profile, without impacting organoleptic perception. These findings represent an important step in the
study of salt reduction in processed foods with the aim of improving public health.
Keywords: Sodium, decrease, sauces, health, sensorial
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Introduction: This paper studies the evolution of the demand for canned whole peeled and canned chopped
tomatoes in Spanish households, compared to the demand for fresh whole and fried tomato.
Materials and methods: All data was obtained from the Food Consumption Panel of the Ministry of Agriculture,
Fisheries, Food and Environment. All statistical analyses were performed using the SPSS program version 21.0
Main results: Consumption of peeled whole natural tomato has decreased in recent years, reaching losses of
9,023 t between 2014/16. This is due to a decrease in household penetration, which has gone from 4.4 to
3.4% in Spain.
The annual consumption of Peeled Whole Natural Tomato averages 58.761 t per year, 6.5 times more than
chopped tomato. There is also a tendency towards reduced consumption in households also due to a loss of
household penetration.
Fried Tomato has shown remarkable growth in demand over the last 12 years, and is fast becoming a significant
competitor for whole and chopped canned tomato with consumers preferring to use it as a substitute due to
its ease of use.
Conclusion: In conclusion, this study highlights the reduced consumption of Canned natural whole and chopped
tomatoes in Spanish households, with consumers now exhibiting a preference for either fresh tomatoes and
transformed products such as fried tomato.
Keywords: Consumption, Household, Canned tomato, Demand
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Consuming tomatoes (Solanum lycopersicum) and tomato products has long been associated with a reduced
risk for developing certain diseases. Tomato phytochemicals, such as carotenoids and their breakdown
products, have been hypothesized to be the causal agents for these health benefits. Recent evidence generated
by untargeted metabolomics studies suggests that tomato glycoalkaloids may contribute to the health benefits
associated with tomato consumption. However, little is known about the range in natural variation of tomato
glycoalkaloids. We hypothesized that genetic variation and ripeness stage would influence the type and
concentration of tomato fruit glycoalkaloids. To test this hypothesis, we developed a diversity panel of 108
genetically diverse tomato accessions including 25 accessions of Solanum pimpinellifolium and 32 accessions
of Solanum lycopersicum var. cerasiforme in addition to commercial processing and fresh market germplasm.
Our diversity panel was grown at two field sites and both mature green and red ripe fruits were phenotyped
for several prominent tomato glycoalkaloids using a novel ultra-high performance liquid chromatography
tandem mass spectrometry (UHPLC-MS/MS) method. We found that glycoalkaloid concentrations and profiles
varied considerably in tomatoes based on their genetic background. Moreover, variation was detected in the
conversion of α-tomatine to glycoalkaloid metabolites including various lycoperosides and esculeosides as a
function of ripening. Our data indicate that there is substantial natural variation present in tomatoes that can
be exploited by breeders to test hypotheses about specific tomato glycoalkaloids and human health outcomes.
Keywords: Tomato, alkaloids, ripening, natural variation, genetic diversity, human health
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Tomatoes, as other agricultural crops, are subject to pesticide treatments to protect the crop and maintain
yield. These can, however, have detrimental effects on the environment, fruit quality, end products and the
health of the consumer. In this context, we have launched a study to evaluate the pesticide residues levels in 4
brands of tomato paste sold on the Algerian market. Results of chromatographic analysis showed the presence
of 16 to 30 compounds in the tomato paste samples which were analysed. These compounds are chemically
close, depending whether they are from the tomato fruit matrix, such as fatty acids and vitamin E present in
tomato seeds, degradation products resulting from the action of some processing steps or compounds which
are part of the formulation of the pesticides such as bupirimate, diazinon or pyrimethanil present in large
quantity in pesticides of the pyrimidine group.
Keywords: tomatoes, paste, pesticides, chromatography
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Introduction: Heat treatments aim to stabilize foods for long periods of storage but induce variations in their
biochemical composition. Drying is one of the oldest methods of conservation, used initially with sun light and
warm and was developed with new techniques like microwaves and oven which lead to gain on drying time and
efficiency.
Material and Methods: Slices of tomatoes were prepared by cutting fruits by 1/2, 1/4 and 1/8. We dried slices
by oven at different temperatures: 40°C, 50°C and 60°C. Our study focused on physicochemical, nutritional
and biological parameters such like: Carotenoids - Lycopene ; Proteins ; Retinol ; Ascorbic Acid ; Acidity ;
Polyphenols ; Flavonoids ; Non-Enzymatic Browning ; Brix. Antioxidant activities (DPPH ; NBT ; total antioxidant
activity) evaluated the breakdown of molecules at the origin of the antioxidant activity mainly constituted of:
Lycopene (43,42%) ; Phytoene (31,39%) ; Phytofluene (13,84%) ; â-Carotene (7,58%) ; Lutein/Zeaxanthine
(2,08%) ; β-Carotene (1,70%).
Main results: Oven drying induces significant changes in non-enzymatic browning, lycopene levels, ascorbic acid
levels and the antioxidant power of tomato fruits. Increasing in proteins levels is due to the concentration effect.
Variation in non-enzymatic browning is more dependents on contact surface than temperature. For lycopene,
variations are more correlated to temperatures with important loses at higher temperatures. Ascorbic acid is
very sensitive to heat treatment and we recorded diminution of 45.2% at 50°C. Phenolic compounds levels
are more important after oven drying, probably due to their liberation by the heat treatment. We also observed
a decrease in antioxidant activity. This variable decrease is explained by the divergent molecular origin of the
antioxidant activity of tomato fruits depending on several molecules having different behavior against of heat
treatment and concentration by drying.
Keywords: Tomato, Solanum lycopersicum, Oven drying, DPPH, NBT, flavonoids, polyphenols.
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Introduction: Tomato is one of the most consumed vegetables in Algeria. It’s specially traded as tomato
paste at 28% Brix. More than 90% of Algerian production of Double Concentrated Tomato Paste is from the
northeastern region including the departments of Annaba, El-Tarf, Guelma and Skikda. Algerian people are
consuming more or less than 3.5kg/year/person. We are also importing canned tomato paste (28%) from
Tunisia, France and Turkey.
Material and Methods: Our study focused on the comparison of different quality aspects of Double Concentrate
Tomato Pastes (DCT) traded in Algeria. The forty-one comparison criteria were carried out on the organoleptic
parameters, physico-chemical and microbiological quality, metrological parameters, packaging and labeling. All
assessed parameters were performed in standard conditions and methods according to ISO. Algerian products
were from following marks: Izdihar, Tomate Paste, Zahra, Safwa, Lion, New Saca, Toma, Ghazala, La Rossa,
Hello and Zimba. Tunisian products were: Neblia, Bnina, Sicam, Jouda and Carthage. Turkish products were:
Den’s, Fid and Tat. French product was Auchan. American product was: Kingtom.
Main results: Despite some defaults related to the name and address of importer, lot number and the nutritional
value, we can attest that all assessed samples of imported DCT brands are in compliance with national and
international standards.
Keywords: Tomato, paste, Algerian market, benchmarking.
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