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Cold stress tolerance mechanisms in plants. A review
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5. CONCLUSION

Cold stress is one of the major environmental stresses that
limit agricultural crop productivity by affecting their quality
and post-harvest life. Most temperate plants acquire chilling
and freezing tolerance upon prior exposure to sublethal cold
stress, a process called cold acclimation. Still, many agronom-
ically important crops are incapable of cold acclimation. Cold
stress affects virtually all aspects of cellular function in plants.
Such changes caused by cold stress adversely affect the growth
and development of plants. Cold stress is sensed by a yet un-
known receptor. The cold stress signal is transduced through
several components of signal transduction pathways. Major
components are calcium, reactive oxygen species, protein ki-
nase, protein phosphatase and lipid signaling cascades. Ab-
scisic acid also mediates the response of cold stress. The cold
stress signal leads to regulation of transcription factors and
effector genes, collectively called cold-regulated genes. The
effector genes encoding proteins under this category include
chaperones, late embryogenesis abundant proteins, osmotin,
antifreeze proteins, mRNA-binding proteins, key enzymes for
osmolyte biosynthesis such as proline, water channel proteins,
sugar and proline transporters, detoxification e nzymes, en-
zymes for fatty acid metabolism, proteinase inhibitors, ferritin,
and lipid-transfer proteins. The transcription factors involved
during cold stress response are inducers of C-repeat binding
factor expression-1, C-repeat binding factors, myeloblasts and
mitogen-activated protein kinase.
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