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Abstract: [Objective] Artemisia ordosica, a key conservation shrub species in the Mu Us Sandy Land of

northern China, plays an important role in vegetation restoration and biodiversity conservation. However, its
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effects on conspecific seedlings and the underlying mechanisms remain unclear. This study focused on 3
major limiting factors of light, water and soil to examine how the microenvironment within shrub canopies
influenced seedling growth performance and functional traits. [Method] A three-factor controlled
experiment was conducted with light (full light vs. shade), water (high vs. low), and soil origin (under-
canopy vs. interspace). Seedling biomass, as well as key leaf and root functional traits were measured.
Analysis of variance, correlation analysis, and structural equation modeling were used to disentangle the
direct and interactive effects of light, water, and soil on seedling growth strategies. [Result] (1) Light
availability was primary factor limiting the growth of conspecific seedlings beneath shrub canopies, with
shading reducing total biomass by 30%—50%. (2) Increased water availability significantly promoted
seedling growth only under full light conditions, whereas this effect was substantially weakened under low
light. Although seedlings exhibited compensatory traits under shade (e.g., increased specific leaf area), these
adjustments did not offset carbon limitation caused by reduced light availability. (3) Structural equation
modeling indicated that leaf area acted as a key mediating trait linking light and water availability to seedling
growth, with light exerting the strongest direct and indirect effects on biomass. [Conclusion] Although 4.
ordosica shrubs can improve local moisture, the low-light environment it creates becomes a core factor
limiting the regeneration of conspecific seedlings, partially transforming the conservation effect into
intraspecific negative feedback of the “self-inhibition” type during the seedling stage. The limited capacity
of seedlings to adapt to low-light conditions is a major factor restricting regeneration within shrub canopies,
whereas soil effects are relatively minor during early growth. This study highlights the dual role of
conservation shrubs in arid ecosystems and provides new empirical evidence for understanding population
dynamics and spatial pattern formation.

Key words: Artemisia ordosica; Mu Us Sandy Land; light; water; soil; functional traits; conservation effect
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Tab. 1 ANOVA of functional traits in Artemisia ordosica seedlings
TiH L w S LxW LxS W xS LxWxS§

LA 5.390%* 31.610%** 0.493 0.508 0.872 0.121 3.833
LDMC 0.651 0.903 4.593* 9.559%* 1.278 1.495 0.164
SRL 11.870%* 0.937 0.555 2.047 1.550 0.860 8.328%*
RDMC 3.324 0.132 0.050 11.462 0.135 4.906 6.133*
SLA 56.440%** 0.869 0.123 0.933 0.320 0.779 0.192
RD 4.146* 1.944 4.875* 0.016 1.108 0.569 0.333

H 11.046* 42.275%** 0.938 3.049 0.006 0.033 0.1233
RTD 1.780 0.418 0.221 0.079 1.811 0.029 0.825
AGB 27.521%** 32.743%** 3.134 4214 0.039 1.475 0.965
BGB 29.081%** 5.260 0.194 3.828 0.003 7.313 6.861%
B 43.217%** 29.211%* 2.803 5.650* 0.003 4913 3.927
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