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 � THE PROBLEM ADDRESSED

Grapevine yellows: impact and symptomatology 
The important economic sector of annual world grape production of 74 million tonnes is threatened by several 
grapevine yellows diseases associated the presence of phytoplasma. In the Euro-Mediterranean basin this has 
become a major limiting factor in viticulture, seriously affecting the quality and quantity of grapevine production, 
with infection rates reaching 50% to 80%. While in Europe and in Chile several diverse phytoplasmas have been  
detected in grapevine yellows infected plants, in South Africa, the disease is mainly associated with the presence 
of ‘Candidatus Phytoplasma asteris’ (16SrI-B). Although the phytoplasmas involved are diverse, mainly according 
to geographical distribution, the disease symptoms are similar. The epidemiology of grapevine yellows is complex. 
It involves alternative plant hosts that have important roles as reservoirs from which the insect vectors can transmit 
the phytoplasmas to grapevines. Phytoplasma insect vectors are primarily leafhoppers, planthoppers and psyllids. 
Although the alternative hosts and insect vector species for many of these phytoplasmas remain unknown, the 
advantage of their identification in a given pathosystem is that it allows their targeted removal reducing both the 
infected material and the labour costs, as well as the environmental impact of the disease.

FILLING GAPS IN THE EPIDEMIOLOGY OF 
PHYTOPLASMAS ASSOCIATED WITH GRAPEVINE 
YELLOWS IN SOUTH AFRICA, CHILE AND ITALY
Towards improved grapevine yellows management

• Main symptoms in grapevine include irregular yellowing or reddening in white and 
red cultivars, respectively, downward curling very often with a triangle shape of the 
leaves, shortened internodes, death of tips and shoots, lack of lignification, aborting 
flowers, shrivelling and early drying of berries
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 � THE PRACTICE/INNOVATION PROPOSED BY TROPICSAFE

Knowing symptomatology it the first step towards an 
appropriate grapevine yellows management strategy
Grapevine yellows management methods include rouging symptomatic grapevines and control host-plant reservoirs 
and insect vectors. In vineyards, the typical grapevine yellows symptoms observed are downward rolling of leaves; 
reddening or yellowing of leaves and leaf veins; incomplete shoot lignification; drying up of bunches; plant decline. 

The most important variety infected by phytoplasmas in Chile are Thompson Seedless, Crimson Seedless and 
Autumn Royal (table grape); Cabernet Sauvignon, Pinot noir, Sauvignon blanc, Petit Syrah, Merlot, Carménère, 
Chardonnay and Syrah (wine grape). The symptoms observed in different combinations of grapevine varieties 
and phytoplasmas are very similar, and minor differences are probably related to the variety susceptibility, age 
of the plant, the presence of other pathogens, and the action of biotic and abiotic agents causing root damage. 
A particular situation is represented by the drying up of bunches that occurs in several varieties that, especially in 
Petit Syrah and Merlot, is associated with considerable product losses. In South Africa aster yellows in symptomatic 
plants, such as Chardonnay and Colombard, include also leaves with a wrinkled appearance that turn downwards 
and are thicker than usual, short internodes, shoots that do not lignify and growth tips that may die back. In Europe 
and South Africa the main infected variety is Chardonnay but, according to local varieties, a very few varieties result  
in no symptoms in the presence of epidemic phytoplasma spread.

While the recognition of GY symptoms in grapevines is feasible after some practice, searching for alternative plant 
hosts might involve additional molecular testing, because in many cases plants that might represent latent sources 
of phytoplasmas do not show symptoms. Finding possible alternative insect vectors is even more demanding, and 
includes collection of the insects near an infected area, molecular determination of possible phytoplasma infections, 
and additional testing to demonstrate vector transmission. 

The insect surveys are performed by collecting potential new vectors using yellow sticky traps or through an 
entomological sweeping net. After insect identification under binocular microscope with the help of expert insect 
taxonomists, when necessary, the insects are then tested for phytoplasma presence after DNA extraction and nested-
PCR with phytoplasma-specific primers. The potential new host plants are collected based on the presence of 
symptoms similar to those observed for known phytoplasma-infected plants.

 �HOW IS TROPICSAFE IMPLEMENTING IT?

Search for alternative plant hosts and potential insect vectors of 
grapevine yellows phytoplasmas
As grapevine yellows has been studied in the European areas for decades, the biology and epidemiology of the 
most frequently associated phytoplasmas (‘Candidatus Phytoplasma solani’, 16SrXII-A and “flavescence dorée”, 
16SrV-C/-D) are well studied, and their main reservoir plants and insect vectors have been identified. However, 
changing environments and the recent introduction of several alien species of both potential phytoplasma insect 
vectors and weeds has increased the risk of spread of new phytoplasmas or new strains that might affect the 
sanitary status of the vineyards. 

In Italy a survey conducted in the area of Treviso province (Prosecco wine), allowed to verify the presence of 14 
alternative plant species for the three main phytoplasmas detected in the grapevine with yellows such as 16SrXII-A, 
16SrI and 16SrV. The same survey allowed to verify the presence of new potential insect vector species and of 
diverse phytoplasmas in the known vector species (Table, in bold the new findings). The finding of aster yellows in 
Hedera helix is a new report on this species. The plant species infected with 16SrXII-A phytoplasma are confirming 
or increasing the list of the several host plant species harboring as possible source of infection this phytoplasma in 
vineyards and in several other agricultural and natural environments.
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In South Africa the leafhopper Mgenia fuscovaria (Stål) is a vector of ‘Ca. P. asteris’ associated with grapevine 
yellows. Aster yellows phytoplasma was identified in two further leafhopper species, Aconurella prolixa and Exitianus 
sp. These phytoplasmas were also detected in the potential reservoir plants of Mesembryanthemum crystallinum L., 
Raphanus sativus L. and Montinia caryophyllacea Thunb.

In Chile, among the captured insects, the phytoplasma 16SrIII-J, associated with GY, was detected only in Paratanus 
exitiosus (Beamer) and Bergallia valdiviana Berg. The transmission trials, performed in periwinkle and grapevine 
plants, corroborated that these two insect species are vectors of the phytoplasma 16SrIII-J. The same phytoplasma 
was also found in the weeds Polygonum aviculare L. and Convolvulus arvensis L., growing in infected vineyards. 
During the project, in the vineyards infected by the phytoplasma 16SrIII-J, the sampling of alternative host plants 
and potential insect vectors has continued. 

Insect species                                                                      Phytoplasma identified

Hyalesthes obsoletus Signoret 16SrI-B, 16SrXII-A 

Neoaliturus fenestratus (Herrich-Schäffer, 1834) 16SrI, 16SrXII-A 

Orientus ishidae Matsumura 16SrI-B, 16SrV-C, 16SrXII-A 

Scaphoideus titanus (Ball) 16SrI-B, 16SrV-C, 16SrXII-A 

Plant species

Calystegia sepium (L.) R.Br. 16SrXII-A

Clematis vitalba L. 16SrV, 16SrI

Convolvolus spp. 16SrXII-A

Conyza Canadensis (L.) Cronq. 16SrXII-A

Fraxinus excelsior L. 16SrXII-A

Hedera helix L. 16SrI

Morus spp. 16SrI

Parthenocissus quinquefolia (L.) Planch. 16SrXII-A

Quercus spp. 16SrXII-A

Robinia pseudoacacia L. 16SrXII-A

Rosa canina L. 16SrXII-A

Rubus spp. 16SrI

Rubus ulmifolius Schott. 16SrXII-A

Sorghum halepense (L.) Pers. 16SrI
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• Top row from left: plants of M. crystallinum (https: //de.wikipedia.org/ wiki/Eiskraut#/ media/
Datei:Xer_mesemb.jpg) and M. caryophyllacea [https://de.wikipedia.org/wiki/ Montinia_
caryophyllacea#/media/Datei:Montinia_caryophyllacea_(Montiniaceae)_(23854745238).jpg] species 
were sometimes infected with ‘Ca. P. asteris’ in South Africa. The grass-feeding leafhopper Aconeurella 
prolixa [M. Stiller (Agricultural Research Council - Plant Health and Protection, National Collection of 
Insects)] tested positive for the GY phytoplasma found in grapevine in South Africa and successfully 
transmitted it to an artificial feeding medium and to wheat plants. Bottom row from left: weeds Polygonum 
aviculare and Convolvulus arvensis in Chilean vineyards and positive to the phytoplasmas 16SrIII-J

 �HOW IS IT WORKING?

New possible grapevine phytoplasma host plants and their insect 
vectors are moved to a new trial phase
During TROPICSAFE, the surveys of new alternative host plants of grapevine phytoplasmas, together with possible 
insect vectors of these phytoplasmas, revealed a long list of different species. The infected plants in the proximity of 
vineyards were collected mostly upon inspection for clear phytoplasma symptoms. However, it is inside or highly 
possible that the phytoplasma infection could be latent, and not all infected plants express symptoms. In such 
cases, the infection remains a hidden reservoir with the potential for further spread of the disease. Therefore, it is 
recommended to test the most widespread weeds and other plants near vineyards for possible infections. 
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TROPICSAFE also demonstrated that some leafhoppers and planthoppers were infected with grapevine 
yellows phytoplasmas. Although the presence of the phytoplasmas was confirmed, their mere presence 
in an insect is not proof of vector status, which needs to be additionally tested using feeding medium experiments 
and transmission of phytoplasmas to grapevines under controlled conditions.

In Chile, five previously unreported plant species resulted positive for one of the main phytoplasmas associated with 
grapevine yellows the 16SrIII-J phytoplasma (Rosa spp., Brassica rapa L., Erodium spp., Malva spp. and Rubus 
ulmifolius Schott) and five insect species were fully or partially identified (Amplicephalus ornatus Linnavuori, A. 
pallidus Linnavuori, A. curtulus Linnavuori & DeLong, Bergallia sp., Exitianus obscurinervis Stål) as potential vectors 
of the same phytoplasma.

• 16SrIII-J phytoplasma-positive leafhopper species: (A) Bergallia sp.; (B) 
Amplicephalus ornatus; (C) A. curtulus; (D) A. pallidus; (E) Exitianus obscurinervis. 
Symptoms in weeds and shrubs infected with 16SrIII-J phytoplasma: (F) corky leaves 
in Malva spp.; (G) deformation and corky texture of leaves in Brassica rapa; (H, I) 
Rubus ulmifolius showing witches’ broom and leaves deformation; (L, M) witches’ 
broom, leaves and floral tip deformation in Rosa sp. Bottom row: yellow sticky traps 
to collect insects in Chilean vineyards
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