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Preliminary study on cracking mechanism of 7orreya grandis aril under high
nitrogen condition
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Abstract: [Objective]l Torreya grandis (T. grandis) is a rare nut peculiar to southern China, with high
nutritional value and economic benefits. Aril cracking of 7. grandis is an important sign of seed ripening and picking,
and is closely related to seed quality. In practice, the excessive application of nitrogen fertilizers often leads to a
decrease in the cracking rate of arils, which seriously affects the quality of nuts. However, the physiological
mechanisms of seed abscission in 7. grandis under high nitrogen condition remain poorly understood. [Method]
The physiological mechanism of aril cracking of 7. grandis under high nitrogen condition was revealed by

measuring the changes of physiological indexes such as the cracking rate, hardness and anatomical structure of 7.
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grandis aril under control (NO) and high nitrogen condition (N30) during seed development. In addition,
transcriptome analysis and RT-qPCR were used to verify and screen out the key structural genes and transcription
factors accounted for aril cracking under nitrogen deposition, and the regulatory effects between them were
preliminarily clarified by double luciferase assay and yeast one-hybrid assay. [Result] 1) Compared with the
control, the cracking rate of aril significantly decreased by 8.3-24.2% under nitrogen deposition treatment, a
significant reduction in the putrescine content and ethylene production were also observed, and accompanied by the
putrescine content and the release of ethylene negatively correlated and positively correlated with the cracking rate,
respectively. The thickness of parenchymatous cell layers of aril significantly decreased by 6.7-22.8% under
nitrogen deposition treatment than that of control, and its water-soluble pectin dramatically decreased by 4.9-17.8%,
whereas its hemicellulose content significantly increased 6.6-14.2%. Moreover, the water-soluble pectin and
hemicellulose content were positively correlated and negatively correlated with its cracking rate, respectively. 2)
Transcriptome analysis and RT-qPCR results showed that cell wall modification related genes (TeEXP, TgfS-Glu,
TgPME and Tgf-Gal) were positively correlated with cracking rate, and TghHLHI was positively correlated with
TgSAMS, TgACO, TgEXP, TgPME and TgPL. 3) The result of the double luciferase assay showed that TgbHLH1
could activate the promoters of TgPME, TgEXP and Tgf-Glu . Furthermore, the results of yeast one hybrid showed
that TgbHLH1 positively regulate the Tgf-Glu expression via directly binding the 7gf-Glu promoter, whereas it did
not dircetly binding the TgEXP, TgPME. [Conclusion] TgbHLH1 may also be required to synergistically regulate
the arils cracking of 7. grandis by binding other transcription factors under high nitrogen conditions.
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