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Isoprene emissions in relationship to plant carbon cycling during drought and high
temperature stress is an important and active area of research with numerous papers
on this subject in recent years. Isoprene production protects carbon assimilation pro-
cesses including stabilizing photosynthetic membranes during high temperature stress
through numerous potential mechanisms including excess photosynthetic energy con-
sumption, direct antioxidant activity, physical membrane stabilization, and signaling
activities of oxidation products. The present study by Bamberger et al. investigated
isoprene emissions and net photosynthesis responses in black locust trees growing
under controlled environmental conditions before, during, and after drought and heat
treatments. As observed in numerous other studies (e.g. Seco et al., 2015), net pho-
tosynthesis and isoprene emissions were coupled during non-stress conditions but
became strongly uncoupled during heat and drought stress with substantial decreases
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in net photosynthesis but a stimulation of isoprene emissions.

General Comments The paper generally lacks any new biochemical and physiological
mechanistic description of how isoprene and net photosynthesis can become uncou-
pled at high temperatures and drought. Thus, it is not clear what new information the
new study adds other than reporting these expected results in a new tree species.
However, some novel aspects of the work include a characterization of the light and
temperature responses of isoprene emissions during stress. However, the very low
light saturation of isoprene emissions of both control and stressed trees (200-300 mi-
cromol/m2/s) indicates that the plants were not adapted to normal high light conditions
of plants in natural ecosystems during the growing season). As only leaves from the
lower canopy were measured, it is difficult to understand how these results can be
used for modeling of natural isoprene emissions from nature. Studies show that the
majority of photosynthesis and isoprene emissions from natural ecosystems occurs in
the upper canopy leaves exposed to full sunlight.

Specific Comments Take care when refereeing to photosynthesis; the measurements
are of net photosynthesis not of gross rates of photosynthesis, which can be drastically
different under high temperatures.

PTR-MS signals at m/z 69 are not necessarily unique to isoprene, especially under
drought or high temperature where C5 green leaf volatiles can significantly contribute
to their signal (Fall et al. 2001). Since GC measurements were not performed, the
results cannot be considered quantitative.
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