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Can grapes (and wine) be tainted by 

smoke from stubble burning?
Tingting Shi, Renata Ristic and Kerry Wilkinson
Department of Wine Science, The University of Adelaide

Aims
Stubble burning, a practice employed by

some grain growers to prepare fields for

sowing and/or to manage invasive pests and

weeds, involves the deliberate incineration of

the stalks and straw residue that remains

after cereal crops are harvested. In regions

where cereals and wine grapes are grown in

close proximity, there is concern that smoke

from stubble burning could taint unharvested

fruit in downwind vineyards. This study

evaluated the potential for smoke arising

from stubble burning to contaminate grapes,

and therefore wine, under different prevailing

weather conditions (optimal and sub-optimal).

Methodology

Pea and oat stubble was raked into windrows

prior to prescribed burning. Excised Cabernet

Sauvignon grape bunches were suspended

on wire frames positioned: (i) in amongst the

windrows and ~500 m downwind of the pea

field during the pea stubble burn; and (ii)

~200 and ~600 m downwind of the oat field

during the oat stubble burn. Environmental

sensors were deployed at the same positions

to monitor smoke particulate matter (PM10).

Following smoke exposure, control and

smoke-exposed fruit was used for small-lot

winemaking. The chemical and sensory

profiles of resulting wines were determined to

establish to what extent smoke from each

stubble burn had resulted in any detectable

smoke taint.

Control
Smoke

(~200 m 
downwind)

Smoke
(~600 m 

downwind)

Guaiacol 1 b 4 a 1 b

Cresols – 4 –

Syringol 6 b 18 a 7 b 

Grapes that were positioned ~200 m downwind from the oat field

were exposed to sufficient amounts of smoke that the fruit aroma

and flavour of the resulting wine were diminished, and some smoke

characters were perceptible, relative to the control wine (Figure 5).

However, wine made from grapes that were further away (~600 m

downwind) was perceived to be similar to the control wine.

Table 1. Volatile phenols (µg/L) detected in wines made

from control grapes, and grapes exposed to smoke during

the pea stubble burn.

Figure 3. Sensory profiles of wines from the pea stubble burn.

Figure 1. Pea stubble raked into 
a windrow prior to burning.  

The sensory profiles of wines from the pea stubble burn were very

similar (Figure 3). Only the wine made from grapes that were

positioned amongst the pea stubble windrows showed evidence of

any smoke taint, being a small, but significant increase in smoke

aroma and burnt rubber, medicinal flavours, relative to other wines.
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Control
Smoke

(amongst 
windrows)

Smoke
(~500 m 

downwind)

Guaiacol 2 2 2

Cresols – 3 1

Syringol 2 3 3

Results: Pea stubble burn
Burning dry pea stubble under moderately windy conditions

resulted in rapid, vertical dispersion of smoke (Figure 1a). As such,

an initial spike in PM10 was detected amongst the windrows, but

dissipated within ~20 min, while ~500 m downwind, PM10 levels

remained low, as a consequence of smoke dispersion (Figure 2).

Table 2. Volatile phenols (µg/L) detected in wines made

from control grapes, and grapes exposed to smoke during

the oat stubble burn.

Results: Oat stubble burn
Burning damp oat stubble under light wind conditions resulted in

smouldering, and thus, horizontal dispersion of smoke (Figure 1b).

As such, elevated PM10 levels were detected ~200 m downwind of

the oat field throughout the stubble burn, but smoke dispersion

resulted in low PM10 levels ~600 m downwind (Figure 4).

Conclusions
• Prevailing weather conditions (especially air temperature, wind speed and direction) are critical for management of smoke emissions

• Combustion of dry stubble (raked into windrows) under moderately windy conditions improves burn efficiency and smoke dispersion

• Smoke taint risk is low where guidelines for managing emissions are followed and decreases for vineyards further away from the burn

• Communication between stakeholders (local Councils, the CFS, neighbouring landowners and industry associations) is critical

Figure 1. (a) Vertical and (b) horizontal

dispersion of smoke plumes during pea

and oat stubble burns, respectively.

(a)

(b)

Figure 2. PM10 emissions during the pea stubble burn. Figure 4. PM10 emissions during the oat stubble burn.

Only small increases in volatile phenols (1–3 µg/L) were observed

in wine made from grapes exposed to smoke from the pea stubble

burn, relative to wine made from control grapes (Table 1).

Wine made from grapes positioned ~200 m downwind from the oat

stubble burn had elevated volatile phenols, but wine made from

grapes that were further away (~600 m) had similar volatile phenol

concentrations as wine made from control grapes (Table 2).

Figure 5. Sensory profiles of wines from the oat stubble burn.
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