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Effects of different dissolved oxygen concentration on growth, physiology and
biochemistry of hydroponic Phyllostachys violascens seedlings

YANG Wangting', SHAO Xiangjun?>, ZHOU Jumin®, GUI Renyi'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Agriculture and Forestry Technology Extension Center of Lin’an, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aims to investigate the effects of dissolved oxygen concentration on growth,
physiological indexes and root structure of hydroponic Phyllostachys violascens seedlings, and to explore the
adaptive mechanism of hydroponic P. violascens seedlings to hypoxia. [Method] The hydroponic P. violascens
seedlings were used as materials, and the effects of different dissolved oxygen concentrations (0, 2, 4, 6,
8 mg-L™") on biomass accumulation, leaf area, root activity, antioxidant enzyme activity, photosynthetic
pigment content and root structure were analyzed. [Result] The biomass accumulation, leaf area, root activity,
leaf antioxidant enzyme activity and photosynthetic pigment content of hydroponic seedlings significantly
increased with the increase of dissolved oxygen concentration(P<<0.05). The activities of SOD, CAT, POD and
APX of hydroponic seedling leaves treated with 8 mg- L™ dissolved oxygen reached the peak, which were 746.13x
16.67 nkat- g !, 63.13x16.67 nkat- g '*min ', 59 395.45x16.67 nkat- g ' min "' and 407.46x16.67 nkat g '+ min""’

respectively. Under hydroponic conditions, lysigenous aerenchyma was formed in the roots of hydroponic
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seedlings, and its percentage of root cross-sectional area significantly increased with the decrease of dissolved
oxygen concentration (up to 7.1%), while the number of lysigenous aerenchyma changed in the opposite
direction (P<<0.05). [Conclusion] Under hydroponic conditions, the higher the dissolved oxygen concentration
is, the better the growth of hydroponic seedlings can be. The oxygen requirement for the growth of hydroponic
seedlings is greater than 8 mg+L™' . Hypoxia can induce the formation of lysigenous aerenchyma in the root of
hydroponic seedlings, but it is not enough to make it highly resistant to flooding.[Ch, 5 fig. 50 ref.]

Key words: silviculture; Phyllostachys violascens; hydroponic; dissolved oxygen; hypoxia; growth;

aerenchyma
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Figure 2 Effects of different dissolved oxygen concentration on biomass accumulation and leaf area of hydroponic Ph. violascens seedlings
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Figure 3 Effects of different dissolved oxygen concentration on the root activity and the content of photosynthetic pigments of hydroponic Ph.

violascens seedlings
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Figure 4 Effects of different dissolved oxygen concentration on SOD, CAT, POD, APX activity in the leaves of hydroponic Ph. violascens seedlings
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