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Shen S, Liang XG, Zhang L, Zhao X, Liu YP, Lin S, Gao Z, Wang P, Wang ZM, Zhou SL. Intervening in sibling competition for assimilates by 
controlled pollination prevents seed abortion under postpollination drought in maize. Plant Cell Environ. 2020 Apr;43(4):903-919. 
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Heat stress inhibits grain filling and inhibits kernel developmentResult 1
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Incomplete filling is 
independent of 
sugar availability

Assimilates accumulate 
in the maize cob pedicel

Premature arrest of 
kernel growth
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Heat stress induces ROS accumulation and promotes kernel deathResult 2
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Programmed cell death 
occurred in the BETL at 6DAP

ROS accumulated excessively 
in the BETL at 6DAP
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Mitochondria-localized ROS-scavenging

Heat stress disrupts the ROS scavenging system localized mitochondriaResult 3

Mitochondrial SOD gene expression were significantly increased
Prx expression was significantly decreased under heat stress at 6DAP
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Heat stress disrupts the development of BETL and prevents sugar transportResult 4

BETL development 
was impaired, 
leading to a sharp 
decrease in sugar 
transport activity
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Heat stress disturbs mitochondrial function and promotes mitophagyResult 5

Premature mitochondrial stress and apoptosis occurred, 
leading to insufficient ATP production

The activities of key enzymes in the pentose phosphate pathway 
(PPP) showed a compensatory increase, but the production of 
NAD⁺ was blocked.
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Heat stress interfered with the mitochondrial ROS scavenging systemResult 5
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