
Frontiers in Plant Science

OPEN ACCESS

EDITED BY

Weiwei Huang,
Nanjing Forestry University, China

REVIEWED BY

Ehsan Bari,
Technical and Vocational University, Iran
Xianhai Zhao,
Brookhaven National Laboratory (DOE),
United States
Jiulong Xie,
Sichuan Agricultural University, China

*CORRESPONDENCE

Shuguang Wang

stevenwang1979@126.com

RECEIVED 17 July 2023
ACCEPTED 19 October 2023

PUBLISHED 03 November 2023

CITATION

Liu J, Wu Y, Zhou L, Zhang A, Wang S,
Liu Y, Yang D and Wang S (2023) Influence
of flowering on the anatomical structure,
chemical components and carbohydrate
metabolism of Bambusa tuldoides culms
at different ages.
Front. Plant Sci. 14:1260302.
doi: 10.3389/fpls.2023.1260302

COPYRIGHT

© 2023 Liu, Wu, Zhou, Zhang, Wang, Liu,
Yang and Wang. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that
the original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

TYPE Original Research

PUBLISHED 03 November 2023

DOI 10.3389/fpls.2023.1260302
Influence of flowering on the
anatomical structure, chemical
components and carbohydrate
metabolism of Bambusa
tuldoides culms at different ages

Jiaxin Liu1,2, Yufang Wu1,2, Li Zhou1,2, Anmian Zhang1,
Sushuang Wang1,2, Yi Liu1,2, Dejia Yang1,2

and Shuguang Wang1,2,3*

1Faculty of Life Sciences, Southwest Forestry University, Kunming, China, 2Faculty of Bamboo and
Rattan, Southwest Forestry University, Kunming, China, 3Key Laboratory for Forest Resources
Conservation and Use in the Southwest Mountains of China, Ministry of Education, Southwest
Forestry University, Kunming, China
Bamboo forests, which have come to occupy large areas in recent years,

naturally undergo the process of blooming. However, bamboo culms and

rhizomes degenerate after the plants bloom, resulting in widespread loss of

raw materials. Systematic research on the properties and physiology of bamboo

culms after flowering is lacking, and whether flowering bamboo culms could be

used as raw materials in industry is unclear. In this paper, we compared and

measured the fiber morphology, chemical components, and sugar metabolism

indexes of non-flowering and flowering Bambusa tuldoides culms at different

ages. The results showed that the fibers in the middle internodes of both non-

flowering and flowering B. tuldoides culms had the longest length. The fibers

completed their elongation within 1 year, but the fiber walls were continually

deposited with age. The levels of the chemical components in the nonflowering

culms also continually increased with age. The nonstructural carbohydrate (NSC)

content and sugar metabolism indexes showed the highest levels in the 2-year

culms and then declined in the 3-year culms. Compared to young culms that had

not yet flowered, the 3-month-old and 1-year-old flowering culms had a

significant decrease in the fiber length and tangential diameter, and their

holocellulose and lignin levels also decreased, while the levels of ash, SiO2, 1%

NaOH extractives, and benzene-ethanol extractives increased. A correlation

analysis showed that sugar catabolism was accelerated in the flowering

cluster, which could lead to “starvation death” in bamboo and which had a

significant negative impact on the anatomical and chemical properties of the

bamboo culms. Generally, the flowering bamboo culms had shorter fibers,

higher levels of extractives and ash, and lower holocellulose content, which

indicated that bamboo flowering has an adverse effect on the application of such
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