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Leafroll infected Healthy

Image: R.A. Naidu
Image: http://wine.wsu.edu/research-extension/plant-health/virology/symptoms/



Blind sensory evaluation (30 of South Africa’s top
wine makers). Cabernet Sauvignon wine from
leafroll infected and healthy vines

Healthy vines
Brix @ Harvest:
25.3

Medium Bodied

Full Bodied

Balanced

Infected vines
Brix @ Harvest:
23.1

Light Bodied Ba]
Unbalanced Balanced

[-WMedium Bodied

Infected & later
harvest
Brix @ Harvest: 25.3

Light Bodied

Medium Bodied
Balanced Full Bodied

Unbalanced




Block 37 (Total 11939):
2001: 487 (4.08%)
2002: 855 (7.17%)

........

2003: 1847 (15.55%)
2004: 3735 (31.44%)
2005: 5115 (43.09%)
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2001: All LR infected vines
2002: All LR infected vines
2003: All LR infected vines

2004: Newly LR infected vines
2005: Newly LR infected vines
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Replacement of vineyards every 20-25 years because of

reduced yields and quality




Grapevine leafroll associated virus
type 3 (GLRaV-3)

(Type member of ampeloviruses)

Background Photo: K. Kasdorf



Control of plant viruses

No compounds which can be applied on large scales
in agriculture to kill viruses (equivalent to fungicides
for fungi or antibiotics for bacteria).




Plant (vine)

Virus Vector
(GLRaV-3) (mealybug)



Virus Vector
(GLRaV-3) (mealybug)



All tested Vitis vinifera cv.’s are susceptible to

GLRaV-3.




Background photo:R. Carstens






(l.RaV-3



not



Plant (vine)

Vector
(mealybug)






GLRaV-3: Natural host range is restricted to Vitis

speciles.
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In anticipation of Kent Daane’s
presentation only discuss
properties in relation to GLRaV-3

transmission







sLRaV-3 transmission etriciency
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Own movement

— Crawling short distances
Possibly by wind

— Long distances

— Short distances

Possibly by birds/ants

Man

— Agronomic activities (e.g. pruning, harvesting)
— Implements




Weak link in

. H Fed on a GLRaV-3
epidemiology- ]
Target for grapevine!!!
control

Introduced by a mealybug
carrying GLRaV-3

Planting material already
infected with GLRaV-3



Determine the spatio/temporal analysis
of leafroll spread in 80 red cultivar
vineyards South Africa from 2001-2006







1. Most common pattern observed..also
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) Carried on implements to adjoining healthy vines







2. Gradients or edge effects
(primary spread)

2004
Y =-9.458x + 0.429
Significant slope (P > 0.001); r2= 0.63

---12004: 432 (8.3%)

2003: 148 (2.8%)

-12005: 539 (10.4%)
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*Significant slope (P > 0.01) in one of the

regression models, in which r2 > 0.60 .



plocks monitored where the vineyards in

n proximity with older, known infected







sradients possibly due to GLRaV-3 viruliferous mealybugs

arried on implements from external sources










3. Early infection, randomly distributed within
specific scion/rootstock planting material

(primary spread).
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Primary spread of Leafroll by infected
planting material.

a)Scion.
b)Rootstock.




ineyard plant in the 1980’s.
100% infected with leafroli
1999










Fed on a GLRaV-3
infected
grapevine!!!

/

Mealybug with GLRaV-3
(viruliferous mealybug)

Planting material already
infected with GLRaV-3



Planting material already
infected with GLRaV-3



1. Virus elimination

Nuclear block

Foundation block
Mother block

2. Propagation
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Virus elimination by heat treatment and

meristem tip culture applied:

meristem

0.24mm slice
(virus-free)

procambium

ground
~Virus infected
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Presence of mealybug vectors/virus reservoir.

“Re”-infection of healthy planting material in
mother-blocks by GLRaV-3.
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Virus concentration

Symptoms //
ELISA

-

Time

/

“Latent” period before detection






Rooiland 7 (CS46 on 101-14, 1.67ha,
4475 vines)

2003: 548 (12.2%): (imidacloprid), removed winter 2003
2004: 27 (0.6%) removed winter 2004
2005: 9 (0.2%) removed winter 2005

2006: 14 (0.32%) removed winter 2006
2007: 17 (0.4%) removed winter 2007

2008: 4 (0.1%),

2009: 3 (0.07%%)s ——
2010: 1 .

2011: 0

2012: 1

Cumulative 13.6% of vines removed |




This vineyard:
Peer plants

Fed on a GLRaV-3
infected
grapevine!!!

/

Mealybug with GLRaV-3
(viruliferous mealybug)
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Control of GLRaV-3 spread within a vineyard
(secondary spread) is the most critical
aspect of control.
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Kopland 5:

Established 2000.

5.16ha, 13830 vines.

2006:
2007:
2008:
2009:
2010:
2011:
2012:

509 (3.7%)
211 (1.7%)
101 (0.8%)
30 (0.23%)
22 (0.17%)
12 (0.09%)
10 (0.08%)

481 more
(almost
double)

vines removed
than initially

recorded
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Remove totally or Kill
infected vines, otherwise

they continue to serve as
inoculum sources.







This vineyard:

Volunteer plants
Root remnants

Fed on a GLRaV-3
infected
grapevine!!!

/

Mealybug with GLRaV-3
(viruliferous mealybug)






Use fallow period to remove volunteers of old vineyard
(LR infected)




emove volunteers in vineyards




This vineyard:

Surrounding vineyards:
Near/Far
Fed on a GLRaV-3
infected
grapevine!!!

/

Mealybug with GLRaV-3
(viruliferous mealybug)
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Control mealybugs in adjoining and distant leafroll

infected vineyards!




ork in healthy vineyards before moving to leafroli
Infected vineyards (implements & workers)!




ash off mealybugs if implements were used

in leafroll infected vineyards




Neighbour doesn’t control mealybug or leafroll?



Biological control of mealybugs:

Predator: Cryptolaemus montrouzieri



Biological control of mealybugs:
Parasitoid: Leptomastix dactylopii
Augmentative biological control






Phase 1:
On virgin soils (foundation blocks), mainly red
cultivars. Plant from 1999-2003. 36,6ha (904 acres)
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] White cultivars VERGELEGEN
1 Red cultivars




Number of leafroll infected vines in Phase 1
on Vergelegen (Total number of vines
98195)

ANNO g 1700

VERGELEGEN

700

0.6% infection
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0
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/

2015

ction

1753 vines (1.7% of total) removed in past 13 years



Phase 2:
Replace infected vineyards
Planted 1990-1992

Red cultivars
Fallow 2006/7 and 2007/8

o Plant in 2009
I:I White CU.ItlvarS 41 ,Zha (1020ha)
[ 1 Red cultivars



Number of leafroll infected vines in Phase 2
on Vergelegen (Total number of vines =
111431)

700

VERGELEGEN

600

500

400

300

0.09% infection

200

0.026% infection

100

0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

354 vines (0.31% of total) removed in past 10 years




xception to find leafroll infected vines in 19 year-old rec

cultivars on Vergelegen, following sustained roguing



Block 37 (Total 11939):
2001: 487 (4.08%)
2002: 855 (7.17%)
2003: 1847 (15.55%)
2004: 3735 (31.44%)
2005: 5115 (43.09%)

Number
of
infected
plants c.
doubles
annually

2001: All LR infected vines
2002: All LR infected vines

2003: All LR infected vines X
2004: Newly LR infected vines ®
2005: Newly LR infected vines 4
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VERGELEGEN

Phase 3:
Replace old (planted 1990-1992) infected
vineyards of white cultivars.

61.5ha (1520acres)

[ ] White cultivars
[ | Red cultivars



1990

1991

Korhaan
1993

2003

2004

2005
[

2006

2007

2008 Voor Schaapenberg

% B 2 mnﬁ;

Old vine removal period from 2003/4, still continuing
Plant from 2009-




Background photo:R. Carstens
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20

10

Disease progression of GLRaV-3 in White cultivar vineyards (n = 15) on Vergelegen,
2008 to 2016
Maximum incidence
/ of 0.27% in 2013
2 3 4 5 6 7 8 9
Rogued vineyards Rate of spread in industry
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* The Gimblett Gravels Association initiates a leafroll elimination
project at the request of its members in 2009.

 The 30 participating growers have mapped 100% of the 800+
hectares for four years,



Heavily-infected areas (> 20% infection):

Area (hectares)

80

70

60 -

50 -

40 4

30 -

20 -

10 -

Gimblett Gravels, 2009-2015

73.4ha (1820 acres)

7.5ha ‘T 85acres)

2010 2011 2012 2013 2014 2015
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