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Abstract : The chalkiness,  starch fine structure, and physiochemical properties of rice starch were analyzed, and their
correlations were investigated under different nighttime temperatures during the early grain-filling stage. Compared to MT,
medium temperature (MT) and low (LNT) and high (HNT) nighttime temperatures resulted in an increased chalky grain rate
(CGR)  and  chalkiness  degree  (CD).  LNT  mainly  affected  the  chalkiness  by  increasing  peak1  (short  branch  chains  of
amylopectin), the branching degree, and the proportion of small starch granules but decreasing peak2 (long branch chains of
amylopectin) and peak 3 (amylose branches). This altered the pasting properties, such as by increasing the peak viscosity and
final viscosity. However, HNT mainly affected the chalkiness by increasing peak 2 and the crystalline degree but decreasing
peak 1 and peak 3. Regarding the thermal properties, HNT also elevated peak and conclusion temperatures. The CGR and CD
were significantly and positively correlated with the proportions of small and medium starch granules, peak1, branching
degree, gelatinization enthalpy, setback viscosity, and pasting time but markedly and negatively correlated with the proportion
of large starch granules, amylose content, peak 3, peak viscosity, and breakdown viscosity. These findings suggest that LNT
and HNT disrupted the starch structure, resulting in increased chalkiness. However, their mechanisms of action differ.
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