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Virusni patogeni POVZROČAJO VELIKO ŠKODO! 
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Virusni patogeni POVZROČAJO VELIKO ŠKODO!

VINSKA TRTA



Več kot 10 000 kultivarjev!

Okužuje preko 80 različnih

virusov…. 
(ni FFS zaščite!)

Vinska trta

7.3 milijonov 
hektarjev po celem 
svetu!

15,075 hektarjev v Sloveniji



V Sloveniji je treba v skladu z Uradnim listom RS št. 93/05 
in 101/20 obvezno testirati ves razmnoževalni material 
vinske trte na viruse:

ArMV, GFLV, RpRSV, TBRV, GVA, GVB, GRSPaV, GLRaV-
1/-3 in GFkV (samo za podlage). 

Priporoča se testiranje na GLRaV-2 in GLRaV-4-9 ter na 
‘novejši’ virus GPGV.
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1. Izolacija malih RNA

2. Izdelava „knjižnic“

klonskih kandidatov 82

3. Določanje 
nukleotidnega zaporedja

4. Bioinformacijska
analiza

Visoko-zmogljiva detekcija
določanje nukleotidnega zaporedja malih RNA, ki izvirajo iz virusov in viroidov

(sRNA-seq)



Prevladujoč virus – 91.14%
Grapevine fanleaf virus (GFLV)

Grapevine leafroll-associated virus 3 (GLRaV-3)

Grapevine rupestris stem pitting associated virus (GRSPaV)

Grapevine fleck virus (GFkV)

Grapevine Pinot gris virus (GPGV)

Grapevine rupestris vein feathering virus (GRVFV)

Grapevine red globe virus (GRGV)

Grapevine Syrah virus-1 (GSyV-1)

Raspberry bushy dwarf virus (RBDV)

Hop stunt viroid (HSVd)

Grapevine yellow speckle viroid-1 (GYSVd-1)



Grapevine leafroll-associated virus 3
 LR215340 Greece

 LR215331 Greece

 KY821094 Pakistan

 KP401780 Portugal

 Refošk 11/4P

 LR215338 Greece

 MH814482 Canada

 MN548393 Slovakia

 JQ267586 Slovakia

 MT432353 Bosnia and Herzegovina

 MT432363 Bosnia and Herzegovina

 MT432352 Bosnia and Herzegovina

 JX088182 China

 EU344894 Chile

 KC477147 China

 GQ352632 South Africa

 JN616386 India

 HQ130311 USA

 HQ401015 Portugal

 MH521104 France

 GQ352633 South Africa

 MF991951 Croatia

 JQ423939 China

 MH521118 France

 KY073324 Canada

 MH796136 USA

 JX220899 New Zealand

 JQ796828 USA

 JX220900 New Zealand

 JQ655296 South Africa

 JQ655295 South Africa

 KM058745 South Africa

 KY073323 Canada
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Library label Variety Reference 
sequence

Reference 
length

Consensus 
length

Reference 
coverage (%)

No. of 
contigs

Sequencing 
depth

010 Refošk GQ352631 18,498 18,234 98.6 23 39.6

Skupna infekcija z: GRSPaV, GPGV, GFkV, GRVFV, HSVd, GYSVd-1 

CP gene



 MK514522 USA

 KT894101 USA

 MK514526 USA

 MK514519 USA

 MK514521 USA

 MK514530 USA

 MK514523 USA

 MK514533 USA

 KF134129 Slovakia

 KF134128 Slovakia

 KF134127 Slovakia

 KU949328 Slovakia

 KF134123 Slovakia

 KF134126 Slovakia

 MH087439 Italy

 MK953676 Hungary

 KX522755 Germany

 KF134124 Slovakia

 KF134125 Slovakia

 Cipro AV1

 Malvazija AV1

 MH087447 Italy

 KU312039 Italy

 Rebula GPGV

 Rebula 2TR

 KR528581 Uruguay

 KU194413 Canada

 KM491305 Germany

 MG983746 United Kingdom

 MN228488 Belgium

 KU508673 China

 KY747493 Pakistan

 Pokalca AV1

 Volovnik AV4

 NC 015782 Italy

 MK953677 Hungary

 KY706085 France

 Cipro AV2

 Cipro AV3
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Grapevine Pinot gris virus

EMERGING VIRUS for viticulture!

Phylogenetic study

Genetic diversity



 Rebula 16/1B clone 2
 Rebula 16/1B clone 3

 KJ634653 China
 MK867362 China
 KR054734 China
 JF927939 China
 KF731961 China
 AB277788 Japan

 Zeleni Sauvignon 14/2P clone 3
 MG050231 South Africa
 FJ943337 USA
 KX274274 Slovakia
 FJ943354 USA

 AY881627 Canada
 AB277787 Japan

 MG050297 South Africa
 Zeleni Sauvignon 14/2P clone 2

 FJ943353 USA
 FJ943318 USA

 Rebula 16/1B clone 1
 MG050322 South Africa

 Laški rizling 3/45B clone 2
 AY368172 RSPaV-PN USA

 MG050320 South Africa
 LT855245 Tunisia
 FJ943356 USA

 MG050432 South Africa
 MG050304 South Africa
 MG050305 South Africa

 FJ943357 USA
 FJ943322 USA

 AY927685 Portugal
 AB277783 Japan
 FJ943325 USA
 KX274275 Slovakia
 FJ943275 USA
 FJ943277 USA

 FJ943276 USA
 Refošk 10/3B

 MG050430 South Africa
 KJ634629 China

 Zeleni Sauvignon 14/2P clone 1
 AB331418 Japan

 AY368590 USA
 Laški rizling 3/45B clone 3

 MG925337 France
 KX035000 France
 KX034991 France

 JQ922417 USA
 AB277785 Japan

 FJ943324 USA
 FJ943278 USA

 AF026278 USA
 AF057136 USA

 MG050303 South Africa
 HE591388 Italy
 FJ943336 USA
 FJ943347 USA

 Malvazija 20/48P clone 1
 MG050292 South Africa
 MG050281 South Africa
 MG050358 South Africa
 AB277786 Japan

 Laški rizling 3/45B clone 1
 MG050375 South Africa
 MG050269 South Africa
 MG050271 South Africa

 MG050324 South Africa
 KX274276 Slovakia
 KJ634652 China

 Malvazija 20/48P clone 2
 Malvazija 20/48P clone 3

 MG050393 South Africa
 KF731962 China

 Pokalca 9/27G
 MG050404 South Africa
 AB277784 Japan
 FR691076 Italy

 FJ943346 USA
 JX559646 Canada

 KC427107 USA
 AY881626 USA
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Grapevine rupestris stem pitting-associated virus

CP gene

Visoka heterogenost

Velik nabor variant v zaporedju



Multiplex RT-PCR za določanje virusov pri vinski trti

Library label Detected viral pathogens

L1

GLRaV-1
GLRaV-2
GRSPaV
GPGV

GRVFV
GV-Sat
HSVd

GYSVd-1

L2

GLRaV-3
GRSPaV
GPGV

GFLV (RNA1)
GFLV (RNA2)

satGFLV
GRVFV
HSVd

L3

GLRaV-3
GRSPaV
GPGV
GFkV

GRVFV
HSVd

GYSVd-1

L4

GLRaV-3
GRSPaV
GPGV

GFLV (RNA1)
GFLV (RNA2)

satGFLV
GFkV

GRVFV
HSVd

GYSVd-1



Eliminacija virusov

0.1 – 0.2 mm

MeristemiIn vivo thermotherapy Mikro-grafting



ELIMINACIJA VIRUSOV

In vivo termoterapija
36-38 °C

Dezinfekcija apikalnih delov

Izolacija meristemov
(0.2 mm)

Vialla podlaga (Vitis labrusca x Vitis riparia)

Mikrocepljenje meristemov
na podlago



Mikro-cepljenke na
gojišču s hranili

Rastline ločene od podlage

598 izoliranih meristemov

Regeneracija 8.5%

In vitro gojenje



Uspeh eliminacije virusov in viroidov

In vitro rastline so bile preverjene 
z metodo RT-PCR

Virus/Viroi
d

No. of infected 
preclonal candidates 
before the sanitation  

process

No. of tested vines after 
the sanitation process

No. of virus/viroid-
free vines

Elimination 
rate (%)

GRSPaV 26 49 49 100

GPGV 26 49 49 100

GFLV 3 2 2 100

GLRaV-3 1 2 2 100

GFkV 13 26 26 100

GRVFV 19 33 33 100

GSyV-1 3 2 2 100

RBDV 4 11 11 100

HSVd 28 51 20 39.2

GYSVd-1 27 47 20 42.6



Aklimatizacija brez-virusnih rastlin
Aklimatizacija na podlagi iz 
kamene volne…

… in v mini rastlinjakih v rastnih komorah



Vsi brez-virusni kloni bodo ponovno analizirani po treh letih, preden bodo 
uradno certificirani kot kloni vinske trte.

Aklimatizirane rastline gojene v 
loncih v rastlinjaku

Brez-virusne rastline gojene v 
loncih v rastlinjaku po enem letu

Aklimatizacija v rastnih komorah

Aklimatizacija brez-virusnih rastlin




