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Abstract

Populus euphratica is a key species in the desert ecosystem of Xinjiang, widely distributed in arid
and semi-arid regions, particularly in desertification-prone areas such as the Tarim Basin and Jung-
gar Basin. As a typical riparian plant of desert regions, P. euphratica plays a critical ecological role
in wind and sand prevention, soil and water conservation, and climate regulation. This paper fo-
cuses on the growth adaptability of P. euphratica in desert ecosystems, the influence of environmen-
tal factors on its growth, and its ecological functions and services. Firstly, the study explores how P.
euphratica utilizes its deep root system to access groundwater and adapt to arid and saline-alkaline
environments, revealing its water management and salt tolerance mechanisms. Secondly, the nutri-
ent recycling mechanism of P. euphratica is analyzed, particularly in improving resource utilization
efficiency in nutrient-poor soils. Next, the paper discusses the impact of hydrological factors (such
as groundwater level) and climate factors (such as temperature and precipitation) on the growth of
P. euphratica, with a focus on how temperature increases and reduced precipitation in arid envi-
ronments affect its growth cycle. Finally, the ecological service functions of P. euphratica in deserti-
fication control, carbon storage, climate regulation, and water conservation are examined, empha-
sizing its key role in ecological restoration. This research enriches the theoretical framework on
the ecological adaptability and functions of P. euphratica and provides practical guidance for eco-
logical protection and restoration in arid regions. Future research should further explore the
growth mechanisms and ecological services of P. euphratica in the context of global climate change,
to promote its widespread application in desertification control and ecological restoration.
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Table 1. Comparison of carbon storage and related ecological processes of Populus euphratica forests in different regions
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