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Characteristics of protein and starch accumulation and
the dynamic changes of key enzymes during grain
filling of proso millet ( Panicum miliaceum L.)
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(1. College of Agronomy/Arid State Key Laboratory of Crop Stress Biology, Northwest A&F University. Yangling 712100, China;
2. Yulin Academy of Agriculture Sciences, Yulin 719000, China)

Abstract The dynamics of protein and starch accumulation and the activities of starch synthesis related enzymes during
grain filling of proso millet were investigated in this study. Two waxy varieties (“Longshu 21”and ‘Jinshu 5’) and two
non-waxy varieties (‘Yumi 2”and ‘Longmi 8”) were taken as study materials. The results showed that the content of fat
increased firstly and then decreased after anthesis. However, the content of crude protein continuously decreased,
among which gluten content was the highest. Proso millet grain was found rich in glutamic acid, proline and leucine. And
the accumulation of total starch,amylose and amylopectin showed a trend of S-type growth and their accumulation rates
increased firstly and decreased later. The activity of AGPP, SSS, GBSS and Q enzyme showed a single peak curve
during the process of grain filling. For non-waxy varieties, the accumulation rate of total starch was correlated with the
activity of SSS and Q enzyme,its amylose was significantly affected by the AGPP,SSS and Q enzyme. SSS was pivotal
in amylopectin accumulation of non-waxy varieties. While the activity of SSS and Q enzyme played key roles in the
process of all accumulation of waxy varieties.
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Table 2 Correlation analysis on starch accumulation rate and

enzymes activities for proso millet grain filling process

. " BHHEE R R R S HE VE Ry R B R SVE M R B R
- Amylopectin Amylose Starch
Type Enzyme ) . .
accumulation rate accumulation rate accumulation rate
GBSS 0.582 0.313 0.332
etk AGPP 0.625 0.465 0.478
Waxy SSS 0.914~ 0.818"° 0.828"
Q M 0. 894" 0.838" 0. 846"
GBSS 0.518 0.267 0. 346
M AGPP 0.822" 0.643 0.703
Non-waxy SSS 0.917" 0.817" 0.855"
Q fiff 0. 886" 0.794 0.829"

T« fRUFRAE 0. 05 K B EHK,

Note: * means significance at the 0. 05 probability level.
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