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Maize Fertilization and Early Stage of Seed Development and

Impacts on Them Exposed to Stresses
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Abstract: The stages of fertilization and early grain development are essential for determining maize grain num-
ber and grain weight, and also a relatively sensitive stage for environmental changes. The fertilized polar nucleus
needs to undergo free nuclear phase, cellularized and cell differentiation to form the endosperm, and the fertilized
eggs also need a series of division and differentiation to form embryo. The previous period of fertilization is sensitive
to the adverse environment, the maize form the abnormal sexual organs under stresses, meanwhile, affecting the pol-
len and silk vigor fertilization process. The stresses happened in the fertilization process mainly hinder the identifi-
cation of pollen and flower silk and slow down pollen tube extension rate in the filament. At the early stage of grain
development, the fertilization polar nuclei and fertilization eggs are divided and differentiated to form the endosperm
and embryo, respectively, suffer the adverse environment will decrease grain storage capacity by hindering the endo-
sperm cell division. Many researches have shown that stresses affect maize fertilization and early grain development
through influencing the carbohydrate metabolism and hormone synthesis.
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Fig.1 The structure of the ovary and mode pattern of the fertilization in maize
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Note: E (embryo), ES (endosperm), CV (central vacuole), FN (free nuclei),RW (radial wall), AL (aleurone layer), SAL (subaleurone layer), ESR (En-

dosperm surrounding region), BETL (basal endosperm transfer layer), SE (starchy endosperm), BIZ (basal intermediate zone), CZ (conduct-

ing zone).
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Fig.2 The development of the endosperm
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Table 1 The differentiation of the different tissues of embryo in maize
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Note: PE (proembryo), SU (suspensor), SC (scutellum), SM (shoot meristem), C (coleoptile), FLP (first leaf primordium), EA (embryo axis).
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Fig.3 The mode pattern of external morphology of embryo during the early development in maize
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