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Abstract 

 
Novel yield component traits and fiber quality indices have been recently developed by breeders to screen for 
desirable cotton (Gossypium hirsutum L.) lines, but assessing these components in response to water-induced yield 
variability has received little attention. We investigated the hypothesis that differential sensitivities of whole-crop 
and intra-boll yield components to drought will largely explain water-induced yield and fiber quality variation in 
cotton. To test this hypothesis, two cotton cultivars were grown in the field under five contrasting irrigation regimes 
during the 2013 and 2014 growing seasons near Camilla, GA. Measurements included predawn leaf water potential 
(¨ PD) throughout the growing season and extensive yield component and fiber quality assessments at the end of the 
season. Water-induced yield variability was primarily associated with ¨ PD at the flowering and boll development 
phase of crop growth. Boll density (bolls ha-1) was the dominant driver of drought-induced yield loss, but reduced 
boll mass and seed number per boll also contributed somewhat to yield loss.  By comparison, increased drought 
severity decreased fiber density but increased individual fiber mass, producing a peak in total fiber weight per seed 
at a -0.7 MPa ¨ PD irrigation threshold and increasing lint percentage in stressed treatments. Thus, the negative 
impacts of drought on overall boll mass and seed number per boll are partially offset by increased dry matter 
partitioning toward fiber growth. Fiber length declined with increased drought severity, whereas fiber micronaire 
increased in the most severely stressed treatments. This indicates that increasing drought severity during flowering 
and boll development decreases the number of individual fibers per seed and their final length, but their thickness is 
increased. The end result is a decline in the overall fiber quality index (Q-score) under drought stress. 
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