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wetlands, the role of aboveground biomass

Edwin M. A. Hes

+ Ruth Yatoi - Sadiki L. Laisser *+ Aster K. Feyissa *

Kenneth Irvine - Julius Kipkemboi + Anne A. van Dam

Received: 6 November 2020/ Revised: 7 May 2021/ Accepted: 27 May 2021/ Published online: 7 July 2021

© The Author(s) 2021

Abstract With growing demand for food production
in Africa, protecting wetlands and combining
increased agricultural production with conservation
of the ecological integrity of wetlands is urgent. The
role of aboveground biomass of papyrus (Cyperus
papyrus) in the storage and retention of nitrogen
(N) and phosphorus (P) was studied in two wetland
sites in East Africa under seasonally and permanently
flooded conditions. Nyando wetland (Kenya) was
under anthropogenic disturbance from agriculture and
vegetation harvesting, whereas Mara wetland (Tanza-
nia) was less disturbed. Maximum papyrus culm
growth was described well by a logistic model
(regressions for culm length with R* from 0.70 to
0.99), with culms growing faster but not taller in
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Nyando than in Mara. Maximum culm length was
greater in permanently than in seasonally flooded
zones. Total aboveground biomass was higher in Mara
than in Nyando. The amounts of N and P stored were
higher in Mara than in Nyando. In disturbed sites,
papyrus plants show characteristics of r-selected
species leading to faster growth but lower biomass
and nutrient storage. These findings help to optimize
management of nutrient retention in natural and
constructed wetlands.

Keywords Nutrient regulation - Regulating
ecosystem services - Trade-offs - Constructed
wetlands - Agriculture - Water quality

K. Irvine
Aquatic Ecology and Water Quality Management,
Wageningen University, Wageningen, The Netherlands

J. Kipkemboi
Department of Biological Sciences, Egerton University,
Nakuru, Kenya

A. A. van Dam

Institute for Land, Water and Society, Charles Sturt
University, Albury, NSW, Australia

@ Springer


http://orcid.org/0000-0001-6757-0380
http://crossmark.crossref.org/dialog/?doi=10.1007/s10750-021-04629-3&amp;domain=pdf
https://doi.org/10.1007/s10750-021-04629-3

	The effect of seasonal flooding and livelihood activities on retention of nitrogen and phosphorus in Cyperus papyrus wetlands, the role of aboveground biomass
	Abstract
	Introduction
	Materials and methods
	Description of the field sites
	Monitoring of aboveground biomass growth
	Biomass and culm density
	Nitrogen, phosphorus and carbon content in plant organs
	Determining logistic growth models
	Data analysis

	Results
	Discussion
	Data availability
	References




