
 
 

  

The paper reed, Cyperus papyrus L., is a biologically productive 

keystone tropical macrophyte that provide several socio-ecological 

services. Knowledge about factors driving clonal and genetic 

diversity, structure and connectivity of C. papyrus populations is 

central for proper conservation measures and to understand the 

adaptive potential of the species. The aim of this project was to 

investigate isotropic and anisotropic drivers influencing clonal and 

genetic diversity, structure and connectivity of C. papyrus 

populations across different spatial scales (fine, local and regional-

scales). Genotypic data combined with clonal growth data indicate 

that C. papyrus ameliorates the effect of sedimentation by shifting 

clonal growth strategy from guerrilla (in low sediment level, LSR) to 

phalanx (in high sediment level, HSR) and enhances clonal richness 

(under HSR). Hydrological connectivity and vegetative dispersal 

shape local scale clonal and genetic diversity, structure, and 

connectivity of C. papyrus populations in Lake Tana. Isotropic 

pattern of fine-scale genetic structure (FSGS) along physical distance 

between individuals differed between adults and juveniles. An 

imprint of significant anisotropic pattern of FSGS indicated 

directionally biased gene dispersal along the prevailing wind 

directions. At regional scale, multiple gene flow barriers limiting 

dispersal and increasing isolation-by-distance, and environmental 

factors (isolation-by-environment) favouring local selection 

contributed to the genetic differentiation between Rift and non-rift 

valley populations C. papyrus populations. In sum, these findings 

provide insights about isotropic and anisotropic drivers on clonal and 

genetic diversity, structure and connectivity of C. papyrus 

populations from fine-to regional spatial scales and the need of their 

considerations prior to restoration and conservation actions. 
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