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Phytotoxic secondary metabolites produced by species of Botryosphaeriaceae 

involved in grapevine trunk diseases in Australia.

Table 1 Selected Botryosphaeriaceae species
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MATERIALS AND METHODS

 24 isolates of 8 of the most widespread and virulent Botryosphaeriaceae 

species in Australian vineyard were selected and studied in vitro for 

phytotoxins production (Table 1).

 Organic extracts (OE) were fractionated by chromatographic methods and 

pure metabolites isolated by preparative TLC after bio-guided  purification.

 Structures of pure secondary metabolites were determined by 1D and 2D 

NMR, UV and IR spectroscopy and ESI MS. 

 Pure metabolites were assayed for phytotoxicity on host (grapevine leaves cv 

Shiraz) and no host plants ( tomato cuttings).

RESULTS: Preliminary investigations

 All culture filtrates and OE of the isolates were phytotoxic, toxicity differed

between isolates, species and assay conditions (Fig. 2).

 TLC analyses showed all OE obtained from the 24 culture filtrates

contained secondary metabolites. Toxicity level could be related to the

secondary metabolites production.

 D. mutila FF18, D. seriata H141a, D. vidmadera L5, N. australe VP13, N.

luteum B175 and S. viticola L19 were selected for further analysis.

 R-(-)-mellein (1, Fig.3) were isolated and identified from the OE of D. mutila

FF18, D. seriata H141a and N. australe VP13 and N. luteum B175. tyrosol (2,

Fig. 3) from OE of D. mutila FF18, N. australe VP13 and N. luteum B175.

Finally, (3R,4R)-and (3R,4S)-4-hydroxy melleins (3,4, Fig.3) from OE of N.

luteum .1
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CONCLUSIONS AND PERSPECTIVE
To our knowledge, this is the first study on phytotoxic compounds produced by Botryosphaeriaceae spp. found in Australian vineyards. The isolation and chemical and

biological characterization of compounds 1-13 raise questions about the absence of foliar symptoms in Australian vineyard. Additional studies to isolate further

secondary metabolites will be conducted, moreover experiments on the determination of the presence of phytotoxins in infected grapevine wood tissues is in progress.
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Fig. 1. a) wedge-shape necrosis of the wood; b) 

foliar symptoms.

INTRODUCTION
Botryosphaeria dieback (BD) is a serious disease of grapevines causing considerable economic loss worldwide including

in Australia. The disease is caused by several Botryosphaeriaceae species that result in symptoms such as cankers,

dieback and foliar symptoms (Fig. 1). Foliar symptoms are absent in Australian vineyard. These symptoms are usually

associated with the production of phytotoxic metabolites by the pathogen, however the role of these metabolites in the

disease and their mode of action is not completely clear so far. Thus, investigation on the production of phytotoxins

from Botryosphaeriaceae species may give insight on the role played in pathogenicity, paving the way to development

of better remedial methods

Figure 2. example of phytotoxic effect. Figure 3. structure of compounds 1-4.

RESULTS: Phytotoxic metabolites from D. videmadera L5

 A new polyphenol characterized by spectroscopic method as 5-

hydroxymethyl-2-isopropoxyphenol (5, Fig. 4) were isolated together with

tyrosol (2), benzene-1,2,4-triol (6, Fig.4), resorcinol (7, Fig. 4), 3-

(hydroxymethyl)phenol (8, Fig. 4) and protocatechuic alcohol (9, Fig. 4), the

latter being the main metabolite.2

 When assayed on grapevine leaves resorcinol was the most toxic compound

followed by protocatechuic alcohol and 5-hydroxymethyl-2-

isopropoxyphenol (Fig.5). 2

RESULTS: Phytotoxic metabolites from S. viticola L19

 A new phytotoxic dispyridine-butane-1,4-diol and a new diacrylic acid

derivatives, here named spencertoxin (10, Fig. 6) and spencer acid (11, Fig.

5), were isolated and characterized together with p-hydroxybenzaldehyde

(12, Fig. 6) and 2-(4-hydroxyphenyl) acetic acid (13, Fig. 6). 3

 Spencertoxin (10), p-hydroxybenzaldehyde (12) and 2-(4-hydroxyphenyl)

acetic acid (13) showed phytotoxicity when assayed on grapevine leaves (Fig.

7. 3

Figure 5. structure of compounds 10-13.

Figure 5. a) effect of resorcinol, b) effect of

protocatechiuc alcohol, c) negative control.
Figure 6. a) effect of p-hydroxybenzaldehyde,

b) effect of spencertoxin.

Figure 4. structure of compounds 5-9.


