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@°INTRODUCTION

FAOQ estimates that annually up to 40 percent of global crop production is lost to pests. In Europe, crop losses caused by viral diseases have reached an estimated annual
value of 34.5 billion EUR. Virus symptoms could be difficult to identify by the farmers. These cases are intensified when the virus is an emergent new virus. Moreover, some
plants viruses need a biological vector to spread its disease, farmers have been forced to increases the use of chemical treatments, although this has resulted an increase in
costs for the farmers and a higher exposing to pesticide residues for the consumers. The European project VIRTIGATION has the main goal of developing rapid and lasting
solutions to emerging viral diseases caused by begomoviruses (whitefly-transmitted) and tobamoviruses (mechanically transmitted) on cucurbits and tomato in Northern
Europe and the Mediterranean Basin as well as at increasing knowledge to better control and manage the viral diseases. Within the

VIRTIGATION project, Fundation TECNOVA (TEC, Almeria, Spain) and Landwirtschaftskammer Nordrhein-Westfalen (LNW, Germany) work together in the task
“Optimization of eradication methods after tobamovirus outbreaks”. Institutes are working on the validation of solarization and steaming methods to eradicate
tobamoviruses in contaminated cocopeat bags by TMV (Tobacco mosaic virus). TEC is using the special temperature conditions of the months of

September to November in Almeria, with temperatures similar to north and centre of Europe in summer. LNW is using steaming with temperatures of minimum 90°C. In
addition, it tries to discern if the substrate must necessarily be free of crop residues or not.

Qo Disinfection of TMV contaminated substrate using SOLARIZATION

MATERIALS AND METHODS RESULTS AND DISCUSSION

1) Plants: Tmax | Tmin Tave Days > ImmunoStript PCR
( )IZI . . . Logger Plot Treatment (°C) (°Q) (°C) 40°C post-solarization  post-solarization

Moneymaker(MM) = susceptible variety against TMV 1 = B 140 156 278 15 Narative ND

O AlvaladeRZ (ARz) = resistant variety against TMV 2 1-2 B 44:9 1 5:5 28:1 21 Negative ND

3 1-3 B 44.6 16.0 28.0 19 Negative ND

(2) TMV virus inoculation (twice on seedling with 15 days and 40 days ) 4 2-1 A 43.6 156 280 12 Negative VIV

5 2-2 A 42.8 16.3 283 13 Negative T™MV

L 6 2-3 A 42.8 16.3 283 10 Negative T™MV

(3) Solarization: 60 days (from September 9thto November 9th). 7 37 B 440 158 276 15 Negative N

ust cocopeat (without 9B anic materia 8 3-2 e (o38N A8 28.0 22 Negatlve NP

Two treatments<i ;Jcocopea W|at¥1(roots and est of in ecte& leaves. 9 = B 447 157 279 23 Negative ND

10 34 B 44.9 15.7 279 20 Negative ND

. L 11 4-1 A 43.0 16.0 283 1 Negative ND

(4) Bioassay test post solarization 12 42 A 432 159 282 13 Negative ND

O New healthy tomato plants were transplant on the cocopeat solarized bags. 13 4-3 A 430 162 283 1 Negative ND

Later, TMV symptoms on tomato plants were looking for. 14 44 A 423 162 279 7 Negative ND

1 2 5-12 B 445 153 277 14 Negative ND

. ; - 1 5- B 450 15.8 28.0 21 Negative ND

(5) Laboratory test: TMV ImmunoStrips before and after solarization and PCR. 17 53 B 59 161 287 ) Negative ND

18 5-4 B 46.2 15.2 278 24 Negative ND

INFECTED PLANTS SOLARIZATION BIOASSAY TEST 20 61 A 431 154 276 7 Negative ND

‘r_-ﬂ ) I o 21 6-2 A 424 152 273 6 Negative ND

22 6-3 A 433 162 282 9 Negative ND

23 64 A 438 156 279 7 Negative ND

24 65 A 421 155 275 7 Negative ND

*ND: TMV notdetected

According to bibliography, soil solarization practices requires soil temperatures reach 35-
60°C, which kills pathogens at the top 30 cm of soill.

(2]
®" Disinfection of TMV contaminated substrate using STEAMING

MATERIALS AND METHODS RESULTS AND DISCUSSION
(1) Plants:
0 Moneymaker(MM) # susceptible variety against TMV NEGATIVE CONTROL  AFTER 20 min OF STEAMING POSITIVE CONTROL

(2) TMV virus inoculation

(3) Steaming -Eest 1: 20 min, 90 °C; Test 2: 40 min, 90 °C
Treatments<: (A) just cocopeat (without organic material)

(B) 350 g incorporated fresh infected tomato root material + 500 g
infected tomato leaf material

(4) Bioassay test post solarization on tobacco (N. tabacum “xanthinc”)

(5) Laboratory test: Elisa analysis and future PCR.

FIRST RESULTS AFTER STEAMING:

INFECTED PL NTS STEAMING 0 Tomato plant growth deteriorated. Plants in the non-steamed bags shows better fitness than the

steamed variants.
0 Growth of mold fungi could be observed on the substrate. The natural microbiome was apparently
eliminated by steaming and the niche created allowed harmful organism to accumulate in the bags.
0 Due to the accumulation of harmful microorganisms, substrate bags must be used immediately and
cannot be stored for a while.

BIOASSAY IS IN PROGRESS
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ii.In countries where the temperature are higher than 40°C during more than 14 consecutive days, it This project has received funding
ispossible to perform a success solarization, as long as thedisinfection timeis extended to at least from the European Union’s Horizon 2020
60 days.
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iii. Steaming results are coming soon.



