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Research on the Response of Root System Configuration, Physiology and
Anatomical Structure of Seriphidium transiliense Seedlings under Drought Stress

ZHANG Hao-hao, ZHANG Yong-giang, JIANG Ang-chen, CHEN Ai-ping"
(College of Grassland Science, Xinjiang Agricultural University, Key Laboratory for Western Arid Region Grassland Resources and Ecology,

Ministry of Education, Xinjiang Key Laboratory of Grassland Resources and Ecology, Urumqi, Xinjiang 830000, China)

Abstract: In this study, we used S. transiliense seedlings as a research object and conducted a pot experiment
with continuous drought stress to systematically investigate the dynamic changes in root system morphology,
physiological response and anatomical structure. The results showed that with the increass of drought stress
intensity, root system morphology changed significantly, with a decrease in topological index and fractal dimen-
sion, and a shift in root branching patterns towards a more efficient “dendritic” structure. At the physiological
level, there was a significant accumulation of reactive oxygen species (ROS) , increase in membrane lipid per-
oxidation and enhanced ability to regulate osmosis. Antioxidant enzyme activity showed a trend of increasing
first and then decreasing. The anatomical structure analysis revealed that the root tip epidermal and endodermal
cells thickened to enhance water-holding capacity, while the cortical parenchyma, vascular system and root tip
diameter all showed a decreasing trend to optimize water transport efficiency. This study revealed the adaptive
strategy of S. transiliense by integrating root system configuration plasticity, physiological regulation, and ana-
tomical structure optimization, providing a scientific basis for studying the drought resistance mechanisms of
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desert plants and also offering an important reference for ecological restoration and breeding in arid areas.
Key words: Seriphidium transiliense ; Drought stress; Root system configuration; Physiological traits; Root tip

anatomical structure
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Fig.1 Two extreme root topology patterns
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Fig. 2 Effects of drought stress on root morphology of S. transiliense seedlings
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Fig. 3 Changes in root morphology of S. transiliense seedlings under different SRWCs
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Fig.4 Effects of drought stress on the topology and fractal dimension of root system of S. transiliense seedlings
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Fig. 5 Effects of drought stress on cell membrane permeability of root system of S. transiliense seedlings
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Fig. 6 Effects of drought stress on osmoregulatory substances in the root system of S. transiliense seedlings
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Fig. 7 Effects of drought stress on antioxidant enzyme activities in the root system of S. zransiliense seedlings
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