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Effect of High Temperature Stress at Filling Stage
on Starch Granule Size Distribution and

Viscosity Parameters of Maize Kernel
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Abstract In order to understand the effects of high temperature stress on starch size granule distribution and vis-
cosity parameters of maize endosperm during grain filling stage. Three maize cultivars (Zhengdan 958, Longping
206 and Anke 985) were used as materials with heat stress at grain filling stage. Ear characters, content of main
chemical components in kernel, the distribution characteristic of starch granules and viscosity parameter were ana-
lyzed. The results showed that high temperature stress decreased significantly the grain per row, grain per ear and
100-grain weight of maize,which led to significantly decreased yield per plant.Compared with CK,under high tem-
perature stress the protein contents and fat in kernel were increased significantly, but the contents of starch in ker-

nel decrease significantly. Under high temperature stress,the volume to surface area ratio of medium (3~18 pm)
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and small (D<T3 pm) starch granules in maize grain decreased significantly, while that of the large starch granules
(D>18 pm) increased significantly. High temperature stress had no significant effect on the number distribution of
starch granules with different sizes. After high temperature stress, peak viscosity, trough viscosity final viscosity and
breakdown value were decreased significantly.It is indicated that high temperature stress reduced the volume and
surface area proportion of medium (3~18 pm) and small (D<C3 pm) starch granules, the volume and surface area
proportion of large (D>>18 pm) starch granules were increased., thereby reducing the viscosity parameters such as
peak viscosity of maize starch.

Key words maize; high temperature stress; grain quality; granule size distribution; viscosity parameters
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