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Grapevine trunk disease fungi infect vines through openings, primarily pruning wounds. The main 
objective of this study was to understand the role of sucker wounds and wounds made by the removal 
of green shoots from the stems of potted grapevines as potential points of infection for grapevine trunk 
disease pathogens. Six wine and four table grape vineyards of different ages were sampled in different 
production areas in the Western Cape grape region of South Africa. Isolations were made from 161 sucker 
wounds, and fungal pathogens were identified using morphology and DNA sequence analysis of the internal 
transcribed spacers (ITS1 and ITS2) and the 5.8S ribosomal RNA gene, the translation elongation factor 
1alpha or the partial β-tubulin gene. The results show that 62% of the sucker wounds were infected by 
trunk disease pathogens, including Diaporthe ampelina, Diplodia seriata, Phaeomoniella chlamydospora, 
Phaeoacremonium minimum, Eutypella microtheca, Cryptovalsa ampelina and Neofusicoccum australe. 
Diaporthe ampelina was the most common, followed by D. seriata and P. chlamydospora, in both the wine 
and table grape sucker wounds. Under glasshouse conditions, wounds made by the removal of young green 
shoots on one-year-old potted grapevine plants were inoculated with spore suspensions of D. ampelina, E. 
lata, N. parvum, P. minimum and P. chlamydospora. After four months, all the inoculated pathogens could 
be re-isolated. This study shows that grapevine sucker and green shoot wounds are susceptible to different 
grapevine trunk disease pathogens and may therefore play a role in the epidemiology of trunk diseases.

INTRODUCTION
Grapevine trunk diseases are a major threat to wine and table 
grape (Vitis vinifera and Vitis spp.) production worldwide 
and their occurrence has increased significantly over the 
last two decades (Bertsch et al., 2013). Trunk diseases are 
caused by a complex group of fungi that infect and inhabit 
the xylem vessels of grapevines and thereafter may act 
individually, in synergy or in succession to produce different 
symptoms (Surico, 2009). The different trunk diseases 
include Botryosphaeria dieback (caused by species of the 
Botryosphaeriaceae family) (Van Niekerk et al., 2004; 
Úrbez-Torres et al., 2006), Eutypa dieback (caused by 
species of the Diatrypaceae family) (Petzoldt et al., 1981; 
Pitt et al., 2010; Trouillas & Gubler, 2010), Petri disease 
(caused by P. chlamydospora (Crous & Gams, 2000) and 
Phaeoacremonium spp. (Gramaje et al., 2015)), esca (caused 
by wood-rotting species of the Hymenochaetales, together 
with Petri disease fungi) (Surico, 2009, White et al., 2011; 
Cloete et al., 2015) and Phomopsis dieback (caused by 
various species of the genus Diaporthe) (Van Niekerk et al., 

2005, Úrbez-Torres et al., 2013; Lesuthu et al., 2019). 
Grapevine trunk diseases may affect any growth stage 

of the vine, although Petri disease is common in young 
vines (Mostert et al., 2006b). Trunk disease symptoms may 
include the death of spurs and cordons, internal streaking 
and discolouration, as well as necrosis of the wood (White 
et al., 2011). Vascular cankers and loss of vine vigour, 
which can slowly lead to the death of grapevines, are some 
characteristics of severely infected vines (Úrbez-Torres et al., 
2006). Grapevine trunk diseases are frequently responsible 
for reduced lifespan and premature re-establishment of 
vineyards, which consequently have economic implications 
for growers (Wicks & Davies, 1999; Siebert, 2001; Van 
Niekerk et al., 2003; Bertsch et al., 2013; Gramaje et al., 
2016; Kaplan et al., 2016). Most trunk disease infections 
occur through the exposed xylem tissue at pruning wounds, 
or other grapevine openings such as mechanical wounds 
(Halleen et al., 2010; Gramaje & Armengol, 2011; Mutawila 
et al., 2011). 
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Winter pruning wounds are regarded as the primary 
portals of entry for grapevine trunk disease pathogens 
(Rolshausen et al., 2010; Van Niekerk et al., 2011). This 
is due to multiple susceptible wounds being present during 
the dormancy period, as well as the inoculum release and 
dispersal events of some trunk disease pathogens, which 
can lead to wound infection when weather conditions are 
conducive (Elena & Luque, 2016). Some studies have 
demonstrated that spore release of some trunk disease 
pathogens, including Botryosphaeriaceae spp., E. lata, 
P. chlamydospora, P. minimum and P. inflatipes, coincided 
with rain events, which are predominantly associated with 
the winter pruning season (Elena & Luque, 2016). However, 
other studies have found that aerial spores of trunk disease 
pathogens do occur in vineyards outside the winter pruning 
period, particularly in summer and spring (Uddin et al. 1997; 
Larignon & Dubos, 2000; Eskalen & Gubler, 2001; Eskalen 
et al., 2004; Kuntzmann et al., 2009; Van Niekerk et al., 
2010; Halleen et al., 2020). Spore release of D. ampelina 
(formerly known as Phomopsis viticola) has been associated 
with high rainfall during late winter and early spring (Van 
Niekerk et al., 2010). Uddin et al. (1997) found the highest 
inoculum of D. ampelina to be released during spring. 

In South Africa, spores of E. lata, D. ampelina and 
species of the Botryosphaeriaceae were trapped during spring 
(Van Niekerk et al., 2010). Phaeomoniella chlamydospora, 
P. inflatipes and P. minimum spores were trapped throughout 
the year in California, with the latter being trapped even in 
the absence of rain (Eskalen & Gubler, 2001; Eskalen et al., 
2004). In French vineyards, P. chlamydospora was trapped 
throughout the year, whilst Pm. minimum only occurred 
during the vegetative period (Larignon & Dubos, 2000). 
Kuntzmann et al. (2009) found that spores of D. seriata 
and D. mutila were trapped throughout the year in French 
vineyards. In California, spores of the Botryosphaeriaceae 
were trapped from fall to spring, with the highest occurrence 
in winter and rarely in summer (Úrbez-Torrez et al., 2010).

In Australian vineyards, spores of Eutypa lata and 
Botryosphaeriaceae were detected throughout the whole 
year, primarily in response to rainfall (Billones-Baaijens 
et al., 2017). In Chile, spores of Botryosphaeriaceae were 
detected mostly in the fall and winter, less so in spring and 
not at all in summer (Valencia et al., 2015). During spring, 
wounds occur on grapevines from the removal of unwanted 
green shoots (suckers) from older wood, including the trunk, 
cordon and spurs of vines, as well as the removal green shoots 
from one-year-old canes. The availability of aerial inoculum 
during spring indicates that it is possible for grapevines to 
be infected through sucker wounds and green shoot wounds. 

The infection of sucker wounds has been studied 
in Bordeaux, France (Lecomte et al., 2001, 2004, 2005; 
Lecomte & Bailey, 2011) and California, USA (Epstein 
et al., 2008). Lecomte and Bailey (2011) conducted 
surveys to assess the natural infection of E. lata on sucker 
wounds versus winter pruning wounds and found an overall 
natural infection percentage of 2.1% for sucker wounds in 
comparison to 13% for winter pruning wounds. Furthermore, 
artificial inoculation of sucker wounds made by the removal 
of either buds or suckers from the trunk or cordon of vines 
with ascospores of E. lata confirmed the susceptibility of 

sucker wounds to this pathogen. These results led to the 
conclusion that, although sucker wounds are not the primary 
portals of pathogen entry, they may pose a significant threat 
to the infection of grapevines by E. lata. 

A study conducted by Epstein et al. (2008) in California 
further confirmed the natural infection of sucker wounds 
by trunk disease pathogens. In this study, wounds made 
by removing suckers from the trunks of 14 vines were left 
exposed to natural infection and the sucker wounds were 
analysed one year later for infection by D. seriata. The 
results revealed that 64% of the vines showed natural sucker 
wound infections by D. seriata. Sosnowski and Ayres (2022) 
demonstrated that spring shoot-thinning wounds, made by 
tearing off green shoots, can become infected when inoculated 
with E. lata and D. seriata spores. Although the susceptibility 
of grapevine sucker wounds to E. lata and D. seriata has 
been studied, such studies have not been conducted in South 
Africa, and the susceptibility of grapevine sucker wounds to 
a broader selection of trunk pathogens is also unknown and 
thus needs to be determined.

The natural susceptibility of sucker wounds to grapevine 
trunk disease pathogens reported in France and California, 
USA raises the question of the potential role of sucker 
wounds in trunk disease epidemiology. The objectives of this 
study were therefore to i) assess naturally infected sucker 
wounds from both wine and table grape vineyards in the 
Western Cape province of South Africa and ii) assess green 
shoot wound susceptibility towards different trunk disease 
pathogens. 

MATERIALS AND METHODS
Sucker wound survey
Sampling and isolations 
Sucker wounds were sampled from two wine grape cultivars, 
viz. Chenin blanc and Cabernet Sauvignon, and two table 
grape cultivars, Thompson Seedless and Crimson Seedless. 
The ages of the vineyards ranged from 10 to 15 years, 
with no obvious external symptoms visible. The wine 
grape vineyards were situated in Darling, Robertson and 
Stellenbosch, and the table grape vineyards were in Paarl 
and Piketberg, all in the Western Cape province of South 
Africa. Sampling was carried out from April to June in 2011 
(Darling, Robertson and Paarl) and in 2012 (Stellenbosch 
and Piketberg), with each vineyard sampled once only. Ten 
vineyards were sampled and included, three each of Chenin 
blanc and Cabernet Sauvignon and two each of Thompson 
seedless and Crimson seedless. Fifteen cordons (table grapes) 
or spur bases (wine grapes) of one- to three-year-old wood 
with sucker wounds were collected from each vineyard and 
taken to the laboratory for fungal isolations. 

Vines from which sucker wounds were collected were 
selected randomly throughout the vineyard. Sucker wounds 
were cut (leaving approximately 2 cm of cane above and 
below the wound) from at least 10 of the cordons (table 
grapes) or spur bases (wine grapes) in each vineyard. 
Wounds that showed wood discolouration, which is typical 
of trunk disease infections, as well as symptomless wounds, 
were analysed further. In total, fungal isolations were 
made from 161 sucker wounds. Wood pieces were surface-
disinfected in 70% ethanol for 30 seconds, then for one 
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minute in 3.5% sodium hypochlorite solution and again in 
70% ethanol for 30 seconds. Sucker wounds were aseptically 
dissected longitudinally across the wound. Fungal isolations 
were carried out aseptically from symptomatic (browning 
or streaking) wood that originated from sucker wounds, 
with wood fragments taken from the wound scar interface. 
In addition, if symptoms were not present, isolations were 
made from tissue from the interface that seemed healthy. 

From brown to dark brown vascular discoloration, 12 
wood fragments (0.5 mm × 1.0 mm) were obtained from 
each sucker wound and plated onto 90 mm Petri dishes 
(four pieces per plate) containing potato dextrose agar 
(PDA, Biolab, Wadeville, South Africa) amended with 
chloromycetin (250 mg/L). The plates were incubated 
at ±23°C under cool white light and near-UV lights and 
monitored daily for four weeks. Fungal colonies resembling 
taxa associated with grapevine trunk diseases were hyphal-
tipped and grown on PDA. Pure cultures were stored in 
double-sterilised distilled water (dH2O) in 14 ml McCartney 
bottles and kept at 4°C. Representative isolates were stored in 
the culture collection of the Department of Plant Pathology, 
Stellenbosch University, South Africa.

Fungal identification
Fungi were identified according to cultural and morphological 
characteristics as species of Botryosphaeriaceae 
(Van Niekerk et al. 2004; Úrbez-Torres et al., 2006), 
Diatrypaceae (Rolshausen et al., 2014; Moyo et al., 2018), 
Phaeoacremonium (Crous et al., 1996; Mostert et al., 
2006a), Diaporthales (Mostert et al., 2001; Lesuthu et al., 
2019) and Phaeomoniella chlamydospora (Crous & Gams, 
2000). Genomic DNA was extracted from two-week-old 
fungal mycelia obtained from PDA plates. A CTAB-based 
DNA extraction method was used, as described by Damm 
et al. (2008). For the species of the Botryosphaeriaceae, 
Diatrypaceae and D. ampelina, the internal transcribed 
spacers (ITS1 and ITS2) and the 5.8S ribosomal RNA gene 
were amplified with the primers ITS1 and ITS4 (White et al., 

1990). The PCR conditions were the same as reported by Van 
Niekerk et al. (2004). To confirm the species identity, the 
partial β-tubulin gene (TUB) was amplified for representative 
isolates of P. minimum and E. microtheca. Diplodia seriata 
was confirmed with the translation elongation factor 1 
alpha. The primers EF1-728F and EF1-968R (Carbone & 
Kohn, 1999) were used to amplify part of the translation 
elongation factor 1-alpha (EF1-a) for a representative isolate 
of D. seriata. 

The PCR was performed using the following conditions: 
an initial denaturing step at 94°C for 5 min, followed by 
35 cycles of 45 s at 94°C, 45 s at 55°C and 1 min at 72°C, 
and a final step for 7 min at 72°C. The TUB was amplified 
for the Phaeacremonium species isolates using primers 
T1 (O’Donnell & Cigelnik, 1997) and Bt2b (Glass & 
Donaldson, 1995). The PCR conditions for the TUB gene 
were the same as those described by Mostert et al. (2006a). 
PCR products were purified using a commercial kit (MSB® 
Spin PCRapace 250, Invitek, Berlin, Germany) according 
to the manufacturer’s instructions. DNA sequence analysis 
was carried out using the Big Dye system (version 3.1 dye 
terminators, Applied Biosystems, California, USA) on an 
ABI 3130XL Genetic Analyzer. Sequences obtained for both 
directions were evaluated using Geneious 3.5.6 (Biomatters 
Ltd, New Zealand) and edited manually using Sequence 
Alignment Editor v. 2.0a11. The identities of the sequences 
were compared by the Megablast function of the NCBI’s 
GenBank nucleotide database. Sequences of representative 
isolates were deposited in GenBank (Table 1).

Susceptibility of green shoot wounds to five trunk 
pathogens in the glasshouse 
Green shoot wounds of one-year-old canes of potted vines 
were used due to the difficulty of finding grapevines free 
from trunk disease pathogens. Two glasshouse trials were 
conducted to investigate the susceptibility of green shoot 
wounds to trunk disease pathogens. In the first trial, wine and 
table grape cultivars of own-rooted Chardonnay and Crimson 

TABLE 1
Percentage sequence similarity of representative isolates isolated from grapevine sucker wounds collected during a survey from 
five different grape-growing areas of the Western Cape province of South Africa. 
Fungal species Isolate number GenBank accession number Reference sequence % Similarity

Cryptovalsa ampelina GJM71 OP5638621 AY 9203901 100

Diaporthe ampelina GJM29 OP5638611 KR 9092131 99

Diplodia seriata GJM42 OP5638601 KF 4656981 100

OP5722733 MG 7458163 100

Eutypella microtheca GJM89 OP5638641 MF 3596421 100

OP5722722 KR8227012 99

Neofusicoccum australe GJM61 OP5638201 OM 4159701 99

Phaeoacremonium minimum GJM30 OP3414892 KU 0940462 100
1 ITS - internal transcribed spacers (ITS1 and ITS2) and the 5.8S ribosomal RNA 
2 TUB - partial β-tubulin 
3 EF - translation elongation factor 1alpha 
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Seedless plants were inoculated with ascospores of E. lata and 
conidia of P. chlamydospora. In the second trial, a broader 
range of trunk disease pathogens, namely, D. ampelina, 
E. lata, N. parvum, P. minimum and P. chlamydospora were 
inoculated on grafted one-year-old Chardonnay vines.

Plant cultivation
For the first glasshouse trial, own-rooted Chardonnay and 
Crimson Seedless plants were propagated from one-year-old 
dormant canes obtained from mother blocks. The procedure 
is described in Makatini (2014). For the second glasshouse 
trial, certified, grafted one-year-old Chardonnay plants were 
obtained from a nursery and planted in individual plastic 
bags. The plants were maintained at 25°C and allowed to 
bud in the glasshouse prior to inoculations.

Preparation of fungal inoculum for experiments
Perithecia of E. lata were obtained from a grapevine wood 
piece with visible stroma and identified as this species from 
the distinct ascus and ascospore morphology (Carter, 1991). 
Ascospore suspensions of 5 × 104 ascospores/ml were made 
according to Kotze et al. (2011). Conidial suspensions of 
N. parvum (STE-U 4439) and D. ampelina (STE-U 7768) 
were made from pycnidia, with conidial droplets that formed 
on water agar plates containing sterilised pine needles after 
four weeks at 25°C. The pycnidia were crushed in dH2O to 
release the conidia, and the concentration was adjusted to 5 × 
104 conidia/ml. Conidial suspensions of P. minimum (STE-U 
6996) and P. chlamydospora (STE-U 6384) were made from 
two-week-old cultures on PDA. Mycelium blocks measuring 
10 mm × 10 mm were placed in sterile dH2O and shaken 
vigorously to suspend the conidia, and the concentrations 
were adjusted as described above. 

To perform the inoculation experiments, wounds 
were created by removing green shoots from the trunks 
of grapevine plantlets. These wounds are herein referred 
to as ‘green shoot wounds’. For the first trial, green shoot 
wounds were created by tearing off the apical shoot (50 mm 
to  70 mm long) from each plant to simulate shoot removal 
in the vineyard. For the second trial, the green shoot wounds 
were created by removing the second green shoot from the 
apex. The reason for this was that a preliminary field trial, 
in which green shoot wounds were created by removing the 
apical shoots, failed due to dieback that occurred above the 
green shoot wound. Subsequently, green shoot wounds were 
created by removing the second green shoots from the apex. 
Each green shoot wound was inoculated with a 20µl spore 
suspension droplet (1 000 ascospores or conidia). Control 
plants received the same volume of sterile dH2O. The trials 
were laid out in a completely randomised block design, with 
three and two blocks for trials 1 and 2, respectively. Each 
block consisted of ten plants per treatment.

Fungal re-isolation and identification
After three months for trial 1 and four months for trial 2, green 
shoot wounds were harvested and taken to the laboratory 
for fungal re-isolations. Wounds were surface sterilised 
and aseptically dissected, as described previously. Fungal 
isolations were performed by obtaining wood fragments 
from the wound scar interface (top isolation zone) and from 

5 mm below or away from the first isolation point (bottom 
isolation zone). From each isolation position, four wood 
fragments (0.5 mm × 1.0 mm) were obtained from each half 
of the wound and plated onto PDA in 90 mm Petri dishes 
(eight pieces in total, four pieces per plate). The plates were 
incubated at approximately 25°C and monitored daily for 
four weeks. Inoculated fungi were processed and identified 
as described previously. Wound susceptibility or infection 
was evaluated by calculating the percentage mean pathogen 
incidence. 

Data analysis
The incidences of the fungal re-isolations were calculated 
by the presence or absence of a positive (infected) wood 
fragment per wound and expressed as a percentage of the 
total number of green shoot wounds in each treatment. The 
data from the different trials was analysed using analysis 
of variance (ANOVA) and the Student’s t-test to determine 
the least significant differences (LSD) at a 5% level of 
significance (P < 0.05). All data analyses were performed 
using SAS version 9.2 (SAS Institute Inc., SAS Campus 
Drive, Cary, NC, USA).

RESULTS
Sucker wound survey
Trunk disease symptoms that were observed from the 
surveyed sucker wounds included brown wood discolouration 
and streaking (Fig. 1). The trunk disease pathogens isolated 
from these wounds were identified as Cryptovalsa ampelina, 
Eutypella microtheca, Diaporthe ampelina, Diplodia 
seriata, Neofusicoccum australe, Phaeoacremonium 
minimum and Phaeomoniella chlamydospora (Table 1). 
Phaeomoniella chlamydospora can easily be identified based 
on its unique cultural and morphological characteristics and 
was therefore not sequenced. Of the different pathogens 
isolated, D. ampelina was the most common, followed by 
D. seriata and P. chlamydospora, in both the wine and table 
grape sucker wounds (Table 2). In addition, low numbers of 
P. minimum, E. microtheca, C. ampelina and N. australe were 
also isolated, although these were only from wine grapes. 

Sixty-two percent of the collected wounds were found to 
be infected by at least one trunk pathogen species. Multiple 
(two and more) fungal pathogen species were obtained from 
19% of the wounds (Figs 1A, 1B and 1D). There was a higher 
incidence of infected sucker wounds from wine grape (84%) 
in comparison to table grape (16%) cultivars (Table 3).
 
Inoculation experiments
Green shoot wounds on potted Chardonnay and Crimson 
Seedless plants were susceptible to P. chlamydospora and 
E. lata. The analysis of variance did not reveal a significant 
cultivar × treatment interaction (P = 0.78), which indicates 
that both cultivars responded similarly to the two pathogens. 
For both Chardonnay and Crimson Seedless, significant 
differences were found between the pathogen treatments 
(P = 0.0009 for Chardonnay and P = 0.0001 for Crimson 
Seedless). The incidence of P. chlamydospora in inoculated 
green shoot wounds was significantly higher than that of 
E. lata in Chardonnay and Crimson Seedless (Table 4). No 
trunk disease pathogens were isolated from the controls. For 
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the second trial, all of the inoculated fungi were re-isolated 
(Table 5). Significant differences were found between the 
pathogen treatments (P = 0.0018). Neofusicoccum parvum 
was isolated from 85% of the wounds, thus its occurrence 
was significantly higher than that of P. minimum (55%) and 
E. lata (45%). No trunk disease pathogens were re-isolated 
from the controls.

DISCUSSION
Sucker wounds of both wine and table grapevines were 
naturally infected by different trunk disease pathogens, 
including D. ampelina, D. seriata, P. chlamydospora, 
P. minimum, E. microtheca, C. ampelina and N. australe. 
Among these, D. ampelina, D. seriata, P. chlamydospora 
and P. minimum were the most commonly isolated species. 

FIGURE 1
Vertically split grapevine wood collected from the field survey showing sucker wounds (yellow arrows) with their respective 
trunk disease symptoms. Symptoms included brown discolouration around the wound (A, B and C) and streaking from the 

wound (C and D). No isolations were made from winter wounds and their symptoms (white arrows).

TABLE 2
Incidence of trunk disease pathogens isolated from sucker wounds in the field survey.

Fungal species
Pathogen incidence (%)

Wine grapes Table grapes

Diaporthe ampelina 46 18

Diplodia seriata 31 9

Phaeomoniella chlamydospora 27 5

Phaeoacremonium minimum 18 0

Eutypella microtheca 3 0

Cryptovalsa ampelina 2 0

Neofusicoccum australe 1 0
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The higher occurrence of D. ampelina and D. seriata in 
naturally infected sucker wounds could be ascribed to the 
ability of these pathogens to infect green material. Since 
sucker wounds are made by tearing off green plant material, 
the wound scars expose metabolically active tissue. It is well 
known that D. ampelina infects green shoots and leaves 

of grapevines during spring (Hewitt & Pearson, 1988). 
Diaporthe ampelina can also infect grapevines via active 
or wounded buds (Hewitt & Pearson 1988; Uddin et al., 
1997) and wounded green shoots (Mostert et al., 2001; Van 
Niekerk et al., 2005). It has been shown that species of the 
Botryosphaeriaceae can also infect and cause lesions on 
green shoots (Van Niekerk et al., 2004; Amponsah et al., 
2012). 

A species that has been encountered and studied less is 
E. microtheca. The results of a study conducted in Mexico 
showed that isolates of E. microtheca, obtained from cankers 
on grapevine cordons, were pathogenic and able to cause 
necrosis. However, they did not result in major symptoms 
in dormant canes assessed three months after inoculation 
(Paolinelli-Alfonso et al., 2015). In another study, done in 
Australia, isolates of E. microtheca obtained from other 
woody hosts were pathogenic and produced vascular necrosis 
on grapevine that was comparable in length to that caused 
by E. lata (Pitt et al., 2013). In South Africa, E. microtheca 
isolates obtained from grapevine and non-grapevine hosts 
were capable of causing brown vascular discolouration when 
inoculated artificially onto lignified and green grapevine 
shoots (Moyo et al., 2019). They also caused lesions that 
were similar in length to those of E. lata.

Higher incidences of pathogens were found on wine 
grape versus table grape sucker wounds. This might be due 
to differences in shoot thinning, trellising and pruning styles. 
More shoot thinning occurs on wine grapevines versus table 

TABLE 5
Incidence of Diaporthe ampelina, Eutypa lata, 
Neofusicoccum parvum, Phaeoacremonium minimum and 
Phaeomoniella chlamydospora in green shoot wounds made 
on one-year-old own rooted Chardonnay potted vines kept 
under controlled conditions in a glasshouse and assessed 
four months after inoculation.
Treatment a Pathogen incidence (%)

Neofusicoccum parvum 85a

Phaeomoniella chlamydospora 75ab

Diaporthe ampelina 65ab

Phaeoacremonium minimum 55bc

Eutypa lata 45c

a Means followed by the same letter are not significantly different 
(P > 0.05; LSD = 25.468). For each cultivar and pathogen 
combination, 20 wounds were inoculated and 12 wood pieces were 
isolated from each wound. 

TABLE 3
Results of field survey investigating the presence of trunk disease pathogens in sucker wounds sampled from two wine and table 
grape cultivars from different locations in the Western Cape, South Africa. 
Locations Total number of sucker wounds analysed Total positive wounds (%)

Wine grape Cabernet Sauvignon Chenin blanc Cabernet Sauvignon Chenin blanc

Darling 28 19 89 95

Robertson 16 17 75 59

Stellenbosch 16 9 92 77

Table grape Crimson Seedless Thompson Seedless Crimson Seedless Thompson Seedless

Paarl 12 25 32 42

Piketberg 9 10 10 22

TABLE 4
Incidence of Eutypa lata and Phaeomoniella chlamydospora in green shoot wounds made on one-year-old own-rooted 
Chardonnay and Crimson Seedless potted vines kept under controlled conditions in a glasshouse and assessed three months 
after inoculation.

Treatment
Pathogen incidence (%)

Chardonnaya Crimson Seedlessb

Phaeomoniella chlamydospora 68a 60a

Eutypa lata 43b 33b

Means followed by the same letter in the same column are not significantly different (P > 0.05; a LSD = 22.09; b LSD = 13.32). For each 
cultivar and pathogen combination, 30 wounds were inoculated and 12 wood pieces were isolated from each wound. 
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grapevines, causing more wounds that can become infected. 
Wine grapes are spur pruned (usually pruned to two buds) 
versus cane pruning of table grapes (pruned to as many as 15 
buds). Sucker wounds on wine grape spurs will be in closer 
proximity to older wood that could harbour fruiting structures 
of trunk disease pathogens. Perithecia of Phaeoacremonium 
have been found on old pruning wounds (Baloyi et al., 2013; 
Rooney-Latham et al., 2005), pycnidia of P. chlamydospora 
have been found on the vine cordon (Edwards & Pascoe, 
2001a, 2001b; Eskalen et al., 2002; Baloyi et al., 2016) and 
perithecia of the Diatrypaceae on grapevine cordons and 
trunks (Pitt et al., 2010; Moyo et al., 2018). In addition, the 
infection of wine grape sucker wounds will result in more 
severe and faster wood degradation because of the shorter 
distance the pathogen has to grow to reach older wood, 
where wood necrosis has a bigger impact on the health or 
functionality of the vine.

The susceptibility of green shoot wounds to D. ampelina, 
E. lata, N. parvum, P. chlamydospora and P. minimum was 
ascertained under controlled glasshouse conditions. Although 
E. lata was not recovered during the survey, it was included 
in the inoculation experiments to compare the susceptibility 
of green shoots to this important trunk disease pathogen 
when compared to other trunk pathogens. All the pathogens 
could be re-isolated, showing their potential to infect green 
shoot wounds, with E. lata being isolated significantly less 
than D. ampelina, N. parvum and P. chlamydospora. This 
study shows that the removal of green shoots from one-year-
old canes creates wounds that can become infected with 
trunk disease pathogens. In grapevine trunk diseases, E. lata 
is typically restricted to wood and is never obtained from 
leaves or herbaceous shoots, where symptoms are typically 
observed (Cardot et al., 2019). In this study, although E. lata 
was not recovered from naturally infected sucker wounds, 
it demonstrated, along with the study by Sosnowski and 
Ayres (2022), that E. lata is capable of infecting green shoot 
wounds.

Lecomte and Bailey (2011) made ‘true’ sucker wounds 
by removing suckers and buds from trunks and cordons to 
assess natural infection by E. lata. Although such wounds 
are more difficult to assess, they give a better reflection of the 
real risk of sucker wound infection that exists under natural 
conditions. However, it is more likely that such wounds are 
already infected prior to inoculation, depending on the age 
of the wounds. 

CONCLUSIONS
This study shows that sucker wounds are susceptible to 
trunk disease pathogens and may therefore play a role in 
the epidemiology of these diseases. The high incidence of 
D. ampelina across the surveyed locations indicates that 
sucker wounds are highly susceptible to this fungus. Sucker 
wounds are often on the cordons of the vine and infection 
could eventually cause death of the spurs and arms. With aerial 
inoculum of trunk disease pathogens available during spring, 
together with susceptible sucker and green shoot wounds, 
the protection of these wounds should be considered in the 
management of grapevine trunk diseases. To fully assess 
sucker wound susceptibility, a wider variety of rootstock 
and scion grapevine varieties should be evaluated for natural 

infections, as well as with artificial inoculations, against a 
range of trunk disease pathogens. Furthermore, the duration 
of susceptibility of these wounds could also be determined.
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