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Organic tomato products are highly requested by the consumers, that allow to pay extra-prize for a food free of pesticide and more environmental- oriented. Growing
organic processing tomato refer to new method of taking care of soil and plants, the main difference is the exclusion of many chemical products that could reduce the
INncidence of pathogens. At the moment the farmers use varieties that have been constituted for traditional cultivation. The project has the goal to evaluate new genetic
materials that could better perform in organic cultivation. Phytophtora infestans (Late blight - LB) and Alternaria solani (Early blight - EB) resistances are evaluate carefully
by monitoring natural infection and by artificial inoculation. A new method for alternaria infection has been developed. 8 large organic tomato trials have beed assessed Iin
north of Italy to understand the agronomic performance of 30 new varieties. 4 varieties have been professional processed to get information on the quality and on the
yield once processed in paste, puree, juice and dice. A hew method for detecting alternaria toxin has been developed.
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YEAR 01 Trial Fields

20 processing tomato varieties developed by Tera
Seeds are cultivated in 3 organic farms. Agronomic
traits are collected. S

02 Pathogens Evaluation

Leaf and fruits samples are
evaluated for the presence of
EB and LB. Alternaria ifas are
' evaluated by microscope and
by DNA sequencing to assess
the true Alternaria strains
diffused in northern Italy.

03 Processing Tests
Tomato fruits are processed into juice and evaluated

for physical parameters to assess the quality of the
product once processed.

| Physical paramethers evaluated on juice in 2021 trials (gap between the variety and the average)

Varieta reﬁ:;:am mE;Eam Ag:::::m @:::;n pH | Acidity| Brix | Bx/ac| Bostw| ColL| A/B
Syraz no | no 7 3 |-005]085] o1 | -om |-073] 0,09 |-002
Aleatico | no | yes | 65 > 006 | 047 026 012 | -051 | -0,01 | -0,02
Rulander| no | yes | 75 > |o004[ 051 | 001 |-022] 322 | 016 |-002
Cartizze | yes | no g 4 | -004 20,20 021|033 | -om
Milbech | ves | no 75 3 | -007| 048 | 009 |-033] 019 |-0,08 | =015
T51001 yes Mo 041 | 025 -0,06 | -0,08

Gavis no no 0,65 | 249 | -037 | -0,01
Mascali no yes 0,07 -014 | 186 | 0,03 [ -0]15
1715441 no no 6.5 4 -0,08 | 053 |-004|-042( 142 | 0,21 | -0]10
17T5560 o yes 5} 008 | 047 | -0.25 048

Frecclarossal yes | no 5 3 041 -021 | -015 | -098

17T5473 | ves | no > |ees 042 007 | 081 | 091 | 036
Castelaner| no | yes | 75 008 | 043 | 016 | 056 |-058[-057| 0,08
1675414 | yes | no 6 0,00 032 015 | 035 | 0,00
20T6316 | yes | no 55 -0,01 [-047] 225 | 0,08 | 0,09

04 Early Blight Artificial Infection

A method for artificial infection of tomato plantlets
by EB Is required so many different technigques
are evaluated.

Variety |% of infected leaves Variety |% of infected leaves
Syraz £0,00% Frecciarossa 45 00%
Aleatico 47,00% 17T5473
Rulander 46,00% Castelaner 49 00%
Cartizze 21,00% 16T5414
Milbech 20Te316
TS51001 21Te576 36,00%
Gavis | W00% | | 21Tes06 54,00%
Mascali 27,00% 21Te504 32,00%
17t544] 1975940 | 6000% |
17T5560 58,00% 20Te406

05 Early Blight Toxins Evaluation

The evaluatjon of Alternaria toxins in tomato juice
and puree Is getting more and more important
for processor, so a method to get fast and reliable
Indication has been developead.

Ergosterol: The sample has to be saponified with ethanolic potassium hydroxyd solution before
to be extracted with petroleum ether. The extract is evaporated to dryness then redissolved in
methanol and analyzed by HPLC on reversed- phase column with a PDA detector.

Alternaria toxins: The sample is extracted with acetonitrile acidif ied with 1% formic acid. MgSO4 and NaCl
are added during the extraction phase and after freezing, the extract is analyzed by UHPLC-HRMS/MS.

06 Dissemination

An online course on organic toma-
' to farming has been Qr?a nized. A !
training trip at organic tarms, to- 5 &SPl as
mMato processor and CREA la- “JisF ¥l
boratories. obe Zw
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07 Trial Fields

The 4 best varieties are cultivated in large trials at 5 or-
ganic farms. Agronomic traits are collected.

Variety Cycle Vigour Health. Yield
- 20T6406 F1. medium-late mid-low medium medium
- CARTIZZE F1. medium-early medium good medium
- - MASCALI F1. medium high good good
- MILBECH F1. late high good medium
- H5108 F1 (check): early low medium medium

Yields and halthyness data are still in progress

08 Pathogens Evaluation

Leaf and fruits samples are evaluated for the presence of
B and LB. Alternariaifasare evaluated by microscopeand

DNA sequencmg? to assess the true Alternaria strains
diffused in north of Italy.

09 Processing Tests

‘uits are processed in plants that simulate the
process. Finally, juice, puree and dicing are
by each varieties. Physical and chemical
parameters are evaluated to have indications on the

uality and on the yield of the obtained products. The
ata will be repeated even after 6 months of storage.

FRESH FRUITS JUICE
. - Alternaria toxins | Ergosterol | Lycopene
Fruit Pulp . Dry content | total sugars RZ% Acidity RA% Bw

VARIETY weight g |thicknes mm Bx (g/100g) (g/100g) |(sugar/RS)| (g/100g) |(Acidity/RS) PH (cm/30sec) colorL | colora/b (ne/Ke] (me/kg) |(me/100g)
2076406 70 8,5 5,62 6,14 2,77 45,19% 0,51 8,19 4,21 16,5 25,5 2,36 n.d. <0,2 8,7
CARTIZZE 60 5,8 6,01 6,46 2,87 44,41% 0,55 8,39 4,23 17,5 25,2 2,52 n.d. <0,2 10,9
H5108 check 61 6,0 5,14 5,51 2,19 39,75% 0,53 9,51 4,24 20,0 25,5 2,26 n.d. <0,2 8,7
 MASCALl | 77 9,0 6,31 6,72 333 | 4937% | 0,51 7,63 427 195 | 254 | 257 n.d. <02 | 125
MILBECH 69 7,5 5,65 6,14 2,69 43,80% 0,59 9,61 4,16 17,5 26,6 2,31 n.d. <0,2 9,6

Dice

B 2076406 MILBECH MASCALI

Puree

CARTIZZE H5108 (REF.)

£ 35%

Bostwich (cm/30 sec)

o 30%

VARIETY

RA
Acidity

PR 1 (g/100g)
x)

(Acidita/B| colorL | colora

2076406

10,2

4,2 0,82 8,0 25,43

2,59

CARTIZZE

9,9 4,16 0,76 7,7 25,01

H5108 TEST

MILBECH

0,96 O

D

2,71 Nice color and texture, very good taste
N
t

2,43 Good texture, pale color, acid taste
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10 Contaminants Evaluation

he juices are tested even for the presence of chemicals
contaminant, toxins from fungus or bacteria and specific
Alternaria toxins.

11 EB Resistance Tests
Plantlets and fruits are tested for resis

rance to artificial infection by EB.

12 Next steps
LCA (Life Cyc

e Assessment ) analysis by examining the en-
uction process ( fertilization, water consumyp-
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on, weed control, defense). Analysis of organic tomato pro-
uction costs at field stages. Publications on specialized
s and the organization of a final meeting will help in
INg the results obtained during the 2 years project.

DISCUSSION: The Va.Po.Re. project has the aim to support organic farming by developing new healthier and better performing varieties both in the field
and at the processor compared to the varieties developed for traditional farming. Other goals are: monitoring the fungal races present in Italy, developing
technigques to evaluate the resistance to EB and to detect the presence of Alternaria toxins into tomato juice, guantifying the environmental and economic
Impact and of organic cultivation of processing tomato (to be done). Finally, we want the farmers and the processors know the results of these activities
by organizing meetings in field and in-house, publishing article on specific journals as well as organizing courses and training trips.

At the moment the project is ongoing and will end In March 2023. Some activities are not completed yet, while some others are done.

The 2021 monitoring of the Alternaria races has showed that the main race present in Northern Italy is similar to Alternaria solani if observed by optic
microscope, wWhile its genetic sequence appears closer to Alternaria alternata. The 2022 data will help clarifying the situation.

A new method has been developed for the artificial EB infection of tomato plantlets.
A rapid and cheap technique based on UHPLC-HRMS/MS for the detection and quantification of Alternaria toxins has been established. During the
second year trial the fields were poorly affected by EB so all the tomato juices are free from Alternaria toxins. The ergosterol analysis (to be done) will give

INndication on the healthiest tomato varieties.

The first year trial led to select 4 varieties for the following year but other varieties performed well and we hope to organize larger trial in the future even

for the these varieties: Rulander, Aleatico, Syraz and Castelaner.

The second year trial gave detailed information on the 4 varieties even if the final results will be available six months after the tomato products are
stored. The selected varieties resist to EB (Mascali) or to LB (Cartizze and Milbech) or both (20T6406). Even if these results come from one year trial at la-
boratory scale, at the moment we have obtained useful indications on the right variety to choose for organic farming depending on the final tomato

product (juice, puree, paste or dice).

20T6406 F1. Suitable for juice, puree and dice
CARTIZZE F1: Great quality and yield for puree and paste products

MASCALI F1: Excellent dice and paste. High lycopene content
MILBECH F1: Excellent dice and good puree

ACknOWIng ment: Delta biO, Azienda ad ricola Buttin i, FOrB. This study was funded by the Emilia-Romagna Region within the Rural Development Plan 2014-2020 Op. 161.01- GO EIP-Agri- FA 3A
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