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The root elongation and the changes of cell wall components of
rapeseed root under low nitrogen conditions

TIAN Hui', SONG Haixing', WU Xiuwen'?, ZHANG Zhenhua'"

(1.College of Resources and Environment, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.School of
Resources and Environment, Qingdao Agricultural University, Qingdao, Shandong 266108, China)

Abstract: As an important oil crop in China, rapeseed(Brassica napus L.) has a high demand for nitrogen(N) and the N
deficiency in soil is an important limiting factor for rapeseed production. Taking Brassica napus L. as the experimental
material, low N(LN, 0.3 mmol/L NO;s") and high N(HN, 6.0 mmol/L NO3") treatments were set up in this study. The
results showed that the low N promoted root elongation of rapeseed, and induced higher root/shoot ratio and N
physiological efficiency. In the meantime, low N increased cytokinin content in the elongation zone and auxin content in
the mature zone of rapeseed root tip, thereby promoted cell division in the elongation zone and cell elongation in the
mature zone. Low N treatment decreased pectin and hemicellulose content in cell walls of rapeseed roots, while had no
significantly effects on hemicellulose and lignin. Transcriptome results showed that the increase of pectin content was
mainly due to the inhibition on expression of pectin degrading enzyme related genes by low N, and the effect on cellulose
content was attributed to the increase of cellulose synthesis and the decrease of cellulose degradation. At the same time,
the up-regulated expression of genes related to expansin also showed that low N promoted the relaxation of cell walls and
was conducive to cell expansion and division in roots. Conclusively, the study revealed the mechanism underlying root
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elongation affected by alterations on cell wall structure and components under N deficiency.

Keywords: rapeseed; low N; root; cell wall; transcriptome
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Fig. 1 Differences in root morphology and parameters of rapeseed under different nitrogen treatments
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Table 1 Dry mass, N content, root/shoot ratio and N physiological efficiency between rapeseed in low and high N levels
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Fig.3 The content of cell wall components in roots of rapeseed under different nitrogen treatments
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different nitrogen treatments
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