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Responses of Plant Functional Traits of Cenchrus spinifex to Rainfall
Changes and Shading

AN Qi, GAO Kai', SUN Zhong-lin", LIAN Ji-ming, BI Beil

(College of Pratacultural, Inner Mongolia Minzu University, Tongliao, Inner Mongolia 028000, China)

Abstract: Under the context of global change, plant invasion events have become more frequent and wide-
spread. Rainfall and light are important ecological factors that affect the adaptation and dispersal of invasive
plants. Cenchrus spinifex, a major invasive plant in the Horqin Sandy Land China, has expanded its invasion
area in recent years, posing significant threats to local biodiversity and ecosystem functions. Understanding its
invasion and adaptation mechanisms is crucial for devising effective control strategies. In this study, we estab-
lished an in situ field experiment by using pipe cultivation to explore the functional traits of Cenchrus spinifex
under three treatments: increased rainfall, reduced rainfall, shading, and a control (CK) group. The results
revealed that both increased rainfall and reduced rainfall significantly enhanced plant heigh. increased rainfall
increased branching, the number of reproductive branches, spiny burs, leaf biomass, and leaf contribution ratio
significantly. Reduced rainfall promoted tiller number, total root length, root contribution ratio, and spiny bur
contribution ratio significantly. In contrast, shading significantly reduced crown width, spiny bur number, total
root length, and biomass of all organs. These findings indicate that Cenchrus spinifex adapts to variations in
rainfall and light availability by modulating plant architecture, biomass of organ and biomass allocation. This
study provides a theoretical basis for revealing the invasion and adaptation mechanisms of Cenchrus spinifex
under the background of climate change, and to provide reference for predicting its suitable or spreading areas.
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17 513.54+1411.63
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A FE Treatment YRR CK 5% Shading t P
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Table 3 Effects of different rainfall on the biomass of Cenchrus spinifex

Ab PR Treatment X CK 14 Increase rainfall U 1 Reduce rainfall
MW Total biomass/g 831.25+165.98" 1036.82+69.71° 780.32107.01°
A= )5 Root biomass/g 84.26+15.45" 70.78+7.71° 96.85414.44"
£/ Wt Stem biomass/g 331.794-85.48" 391.564-35.08" 247.0236.78"

i E ¥ Leal biomass/g 252.90445.97" 377.16+ 26.91° 226.73436.88"
JEL A= My i Spiny bract biomass/g 137.07+31.03" 164.01+23.39" 184.44+37.71°
FEA: P i Spike biomass/g 25.2244.19" 33.32+£9.33" 25.2847.54"
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Table 4 Effects of shading on biomass of Cenchrus spinifex
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Fig.3 Effects of different rainfall on biomass allocation of Cenchrus spinifex
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Note:In the figure, (a) represents the biomass distribution among various organs, (b) represents the distribution of vegetative

reproduction, and different letters indicate that there are significant differences in the contribution rate of different rainfall to the bio-

mass of each organ and the distribution of nutrient reproduction
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