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Progress and Prospect of Researches in Mechanism of High
Temperature Stress Response and Development of High
Temperature Tolerant Germplasms of Cotton

MA Yi-zan, MIN Ling, ZHANG Xian-long
( National Key Laboratory of Crop Genetic Improvement/Huazhong Agricultural University, Wuhan 430070 )

Abstract: Cotton is a pivotal industrial crop, mainly cultivated for producing natural textile fibers.
Considering its versatile capacity, cotton industry occupies indispensable strategic position at the national
level. With the intensified greenhouse effect, the frequent and continuously occurring high temperature weather
severely limited the cotton production in China and in the world. In the last decade, research groups have
made visible progress in investigating the response of cotton to high temperature stress in order to breed high
temperature tolerant cultivars to reduce yield loss. This review summaries the advances mainly including:
(1) effective evaluation systems of high temperature tolerance performance in cotton, (2 ) genetic,
physiological and biochemical mechanisms of high temperature tolerance in cotton, (3 ) high temperature
tolerant germplasm innovation of cotton and breeding practice. We expect to raise questions and
suggestions for cotton high temperature tolerance research, germplasm innovation and breeding practice
in future.
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Table 1 Evaluation indexes and performance of high temperature stress tolerance traits of cotton

PR LEEL ey e 0 EZ BTN
Evaluation index High temperature stress performance References
TR I PE Proteinase activity Wi N 5215 T SR AR [9-11]
TE V%R Bud shedding rate 8= & R BT v kT [12,30]
JEERER IR R LSRR & S A &SI [13]
Photosynthetic efficiency, water-use efficiency

TERMRI R Starch metabolic efficiency TEABOA FE LR 1) 493 A i R T e [14]
SOD . POD . CAT #it Ak 1 il AR, B T R, R R PUERRAIR [15]
SOD, POD, CAT antioxidant enzyme activity

AEMIELRLET R/ B K SO AR T R [6,31]
In vivo/vitro pollen germination rate
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AERY L-KL IR - 2R {SEPARIA ot S R (s N ) [18-19]
Pollen ,-KI staining, pollen benzidine-naphthol staining

AEK3 TTC 42 Pollen TTC staining TR BT AR S K £, L L B3 v [20-21]
214§ JFi e Fiber quality PR SZ B RAERE G RS2 B, 2T AR A i T R [25-26]
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Table 2 Pivotal factors of high temperature stress response

in cotton
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Most of the current commercial cotton cultivars are sensitive to high temperature stress and need to be improved. Cloning and

evaluating function for pivotal genes by comprehensive analysis and screening of tolerance based on yield traits for massive accessions

under high temperature stress are necessary. Integrating wild tolerant resources and aggregating advantage traits might be

a smart approach for innovating high temperature tolerant germplasms
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Fig.1 Prospective of molecular breeding of cotton in post-genomic era
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