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Fig.1 Diurnal variation of environmental factors
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Fig.2 Diurnal variations in leaf water potential and hydraulic conductance in C. korshinskii (Ck) and A. ordosica (Ao)
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Fig.3 Diurnal variations in gas exchange parameters of C. korshinskii and A. ordosica under different groundwater conditions
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Fig.5 Redundancy analysis (RDA) of environmental factors and gas exchange parameters
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Effects of groundwater on diurnal photosynthetic and transpiration
dynamics of Caragana korshinskii and Artemisia ordosica

Zhao Zigiang', Nan Yicong”’, Han Gaoling’”, Liu Xiaoni',
Shi Yafei', Zhang Zhishan®, Huo Jiangiang’
(1. College of Pratacultural Science, Gansu Agricultural University, Lanzhou 730070, China; 2.Shapotou Desert Re-

search and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,

Lanzhou 730000, China; 3.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In arid desert ecosystems, soil moisture is a key factor limiting vegetation growth and ecosystem
functioning, and plant gas exchange is highly sensitive to water status and climatic variation; however, the
mechanisms underlying diurnal carbon water coupling remain insufficiently understood. In this study, two typi-
cal sand-fixing shrubs, Caragana korshinskii and Artemisia ordosica, were selected as target species, and two
treatments, under groundwater and non-groundwater conditions, were established. Diurnal variations in leaf net
photosynthetic rate, transpiration rate, stomatal conductance, leaf water potential, and environmental factors
were systematically monitored, and their regulatory mechanisms were analyzed. The results showed that both
shrubs exhibited a typical bimodal diurnal pattern in photosynthesis and transpiration, with a pronounced midday
depression of photosynthesis. Groundwater supply significantly enhanced the photosynthetic capacity and transpi-
ration rate of both species. Under groundwater conditions, daily photosynthetic carbon assimilation per unit leaf
area (P DL) of C. korshinskii and A. ordosica reached 67.9 and 73.7 g CO,m, respectively, while daily tran-
spiration per unit leaf area (7rDL) reached 44.3 and 39.9 kg H,O-m™, respectively, all of which were signifi-
cantly higher than those under non-groundwater conditions. Soil moisture, air temperature, and vapor pressure
deficit were identified as the main environmental factors driving diurnal photosynthetic variation. Further analy-
sis showed that the two shrubs adopted distinct trade-off strategies between carbon gain and water consumption.
C. korshinskii showed relatively high stomatal conductance and transpiration rate but comparatively low water-
use efficiency, indicating an “opportunistic” strategy characterized by enhanced stomatal opening and transpira-
tion to promote carbon assimilation. In contrast, 4. ordosica maintained relatively high water-use efficiency un-
der lower stomatal conductance and transpiration levels, exhibiting a “conservative” water-use strategy. These
differences in carbon-water coupling strategies reflect distinct adaptive pathways of the two species to arid envi-
ronments and provide important implications for vegetation restoration stability and ecosystem adaptability in ar-
id regions.

Key words: gas exchange; groundwater supply; diurnal variation; Caragana korshinskii; Artemisia ordosica



