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The Effects of Temperature Stress on Pollen Development
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Abstract Temperature is one of the most essential factors which would affect the sexual reproduction
in flowering plants. Temperature stress often leads to pollen abortion. Here, the effects of temperature stress on
pollen development were summarized, including the most sensitive stage of pollen development to temperature
stress, the change of tapetum, sugar metabolism and hormone levels caused by temperature stress. The effects of
cold and heat stress on pollen development were also briefly compared. The progresses of molecular mechanism
of pollen response to cold stress were simply summarized and six genes involved in pollen response to cold stress
were emphatically introduced. Furthermore, the main problems in current researches and the key points in future
studies were also proposed, in hope of providing reference for further revealing the molecular mechanisms of pollen
response to temperature stress.
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®1 IREEIEYIEN & BRI

Table 1 The influence of heat and cold stress on pollen development

JihiE 28 S U FERA FEH R
Stress Sensitive stage Main phenotypic Main species
Cold stress Meiosis (MII cell plate  Imbalance of sugars metabolism, hypertrophy Arabidopsis thaliana™, Oryza sativa®™**,
formation) of the tapetum, premature breakdown of callose,  Triticum aestivum™, Glycine max"?,
defects in postmeiotic cell plate formation, Brassica napus™®
abnormal rough endoplasmic reticulum
Heat stress Meiosis (MII spindle Imbalance of sugars metabolism, premature Arabidopsis thaliana®, Oryza sativa™),
formation) breakdown of tapetum, spindle disorientation, Hordeum vulgare™), Phaseolus vulgaris'®?,

defects of microtubule cytoskeleton, abnormal
rough endoplasmic reticulum

Populus!"”, Rosa sp!"", Brachypodium

distachyon™, Medicago satival'™
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Table 2 Key genes involved in temperature stress response of pollen

B K A K e FERRIR

Gene Protein Species

WRKY34 WRKY transcription factor Arabidopsis thaliana™
OsINV4 Cell wall acid invertase Oryza sativa®”
OsMST7 Monosaccharide transporter Oryza sativa™!
OsMSTS8 Monosaccharide transporter Oryza sativa®™
GA200x3 Gibberellins biosynthesis enzyme Oryza sativa™
GA3oxl1 Gibberellins biosynthesis enzyme Oryza sativa™"
AtCNGC16 Cyclic nucleotide-gated channel16 Arabidopsis thaliana'®™

IRE] Dual protein kinase/ribonuclease

Arabidopsis thaliana'®"
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