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Abstract:  
Context and purpose of the study – The risk of wildfires is increasing as the frequency and severity of 

drought and heat waves continue to rise. Wildfires are associated with the combustion of plant materials 

and emit smoke. In the atmosphere, smoke may spread readily across large areas. Smoke is composed of 

solid and liquid phase particulates and gases and has been identified as a causal agent of “smoke taint” in 

wine. On a smoky day, the intensity of direct light decreases because these particulates scatter sunlight. 

Even though this effect is frequently assumed to decrease plant photosynthesis, this assumption ignores the 

potential changes in diffuse light and may be based on scant evidence. This study compared leaf gas 

exchange on the sunny and shaded sides of a grapevine canopy during a very smoky, and thus hazy, day.  

Material and methods – Five own-rooted Cabernet Sauvignon vines were used in a north-south oriented 

vineyard row in warm and arid eastern Washington during wildfire events in North America. Vines were 

drip-irrigated, spur-pruned, and trained to a loose vertical shoot-positioning system. Leaves at a height of 

1.5 m were sampled on both sides of the canopy. Leaf temperature, light intensity, stomatal conductance, 

and gas exchange were measured with a portable infrared gas analyzer on 9 August 2018, in the afternoon 

about 4:00 PM. The diffuse light was estimated by blocking the direct light to the quantum sensor facing the 

sun.  

Results – Diffuse light accounted for 40% of the incoming light. On the sun-exposed west side of the canopy, 

the light intensity in the afternoon was 1000 µmol m-2 s-1, while on the east side the light intensity was 

slightly above 100 µmol m
-2

 s
-1

. Leaves on the west-facing side of the canopy were 2°C warmer than leaves 

on the other side, and the former also had higher photosynthesis and transpiration rates, but leaves on both 

sides had the same stomatal conductance. Only receiving 10% sunlight, the shaded leaves maintained 

positive net carbon assimilation and had photosynthesis rates of 25% compared to the fully exposed leaves. 

While the leaves on the west side transpired at a rate of 7.6 mmol m
-2

 s
-1

, their counterparts on the east side 

maintained a rate of 6.1 mmol m-2 s-1.Therefore, the water use efficiency (WUE) was 27% lower for the east-

facing canopy than for the opposite side. These results indicate leaves on the sunny side still received light 

at saturation level and leaves on the shaded side may provide surplus photosynthates on a smoky day. 

Further, in a well-watered vineyard, shaded leaves open their stomata once there is enough sunlight for 

photosynthesis even if the leaves are operating at lower WUE.  
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1. Introduction. 
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