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October 1, 2013. The topic of this session was “Extreme Weather: Facts and 
Policies”.  This topic was important in view of the challenges facing sustainable 
cotton production with global warming. The first speakers was Mr. Arnuflo Diaz-
Delgado, a Crop Consultant from Tolima, Colombia.  He discussed the “Effects of 
High Temperature on the cotton plant”.  Climate change is a dynamic process that 
is affecting global temperatures and solar radiation quality, and heat stress has 
become a main concern of researchers and producers. High temperature defined 
as the temperature increase beyond the critical threshold for a period of time that 
causes irreversible damage to the growth and development of the plant. These 
high temperatures can affect all stages of development, but cotton appears to be 
more susceptible in reproductive growth stage. The optimum temperature range 
reported for cotton is 20 to 30°C. Cotton cultivation is sensitive to many factors 
including temperature variations that regulate physiological processes, 
morphological and biochemical at all levels of the organization of the plant. Mr. 
Diaz-Delgado discussed the effects of heat stress on the physiology and 
biochemistry of the cotton plant. He pointed out that effects of stress on plant 
biochemistry was really a hidden stress, unlike obvious effects on the vegetative 
growth, developmental rate and earlier maturity of the crop. High temperatures 
induce negative effects on plant physiology lowering photosynthetic activity caused 
a reduction in chlorophyll and leaf nitrogen, increasing respiration rates that also 
cause lower crop yields. Genetic improvement and modification of agricultural 
tasks will be needed for crops to adapt to future climate conditions, and these 
include proper nutrition, and the use the use of growth regulators, and tolerant 
varieties to induce tolerance to heat stress, drought or salinity. Only through 
research and work experience related to agronomic and weather conditions will 
new management practices for cotton farming be formulated.   

The second speaker was Dr. Kater Hake, Vice President of Cotton 
Incorporated in the USA.  Dr. Hake discussed how extreme weather negatively 
impacts cotton production around the globe lowering yields and increasing 
production costs. This presentation summarized the cotton production implications 



of the IPCC Fifth Assessment Report released on 27 September, 2013, which 
found that heavy precipitation, hot days, and hot nights have become more 
frequent around the globe. For the USA, the 113 year extreme weather record, 
shows an upswing in percent area of the USA that experiences both hot nights and extreme 
1-day heavy precipitation. To illustrate the impact of extreme weather events on cotton, long term 
weather records from Urumqi, Xinjiang, China were compared with Lubbock, Texas, USA. The 
Urumqi areas achieves some of the highest global cotton yields despite situated at 43 degree latitude 
north. Weather extremes are minimal in the Xinjiang cotton growing area as temperature variance is 
low during the spring and fall, compared with Lubbock, Texas. This predictable weather allows 
experienced and informed growers to make crop management decisions that maximize utility of the 
available season. This weather stability is most important in the spring and fall when extreme 
weather can severely disrupt even the best cotton management scheme.  Several practices were 
presented that partially ameliorate the global trend in increased extreme weather, including 
maximizing rainfall capture, preventing soil erosion, using supplemental irrigation, maintaining soil 
and root health, and breeding stress tolerant cultivars. Over the long term plant physiology and 
breeding will be the tools to allow continue advancement in stress tolerance. Whether growers 
utilize transgenic varieties or local varieties, their continual improvement through plant breeding is 
essential to offset some of the deleterious impacts of climate change. 
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