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Concurrent Elevations in CO;, and Temperature may Improve the
Growth, Photosynthesis, and Yield of Potato Crops

Jung-Il Cho'", Yun-Ho Lee', Wan-Gyu Sang', Jae-Kyeong Baek', Jun-Hwan Kim', Pyeong Shin' and
Myung-Chul Seo'

!Crop Production and Physiology Division, National Institute of Crop Science, Rural Development
Administration, Wanju 55365, Republic of Korea

The continuous increases in atmospheric CO, concentration and temperature due to global warming
affect the growth and yield of important crops. Accordingly, the present study investigated the effects
of elevated temperature and CO, concentrations on the growth, yield, and photosynthesis of potato
crops using soil plant atmosphere research (SPAR) chambers, which allows the regulation of
temperature and CO, concentration under the solar radiation conditions. Potato plants were exposed to
four different conditions: ambient weather, elevated temperature (+47C), elevated CO, concentration
(800 pmol mol™), and concurrently elevated temperature and CO,.

Elevated temperature reduced rapidly stomatal conductance and canopy net photosynthetic rate
during late growth stage and led to a decrease in the dry weight and tuber yield. In the increased
CO; condition, stomatal conductance and chlorophyll content were decreased, but biomass and tuber
number were increased compared to the current climatic conditions. However, there was no
significant difference in the yield of tuber. In the combination of elevated temperature and CO,
enrichment, growth, canopy net photosynthetic rate and dry weight of potato plants were significantly
higher than that of other conditions. As a result, yield was also increased due to the larger size than
the number of tubers. Interestingly, the contents of chlorophyll, magnesium and phosphorus were
lowered in the two conditions with increased CO, concentration, and the results showed that the C/N
ratio was increased due to decreased nitrogen content.

In conclusion, this study suggests that, even though elevated temperature may negatively influence
the growth and yield of potato crops during growth, especially towards the late growth phase, the
concurrent and appropriate elevation of temperature and CO, can promote balanced development
between the source and sink organs, with positive effects on the productivity and quality of potato

Ccrops.
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