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Africa is one of UNESCO’s priorities. This has a lot to do with the availability of 
critical resources that are absolutely essential for the daily livelihood, or shall we say, 
survival of families, such as drinking water, fuel and food. It has also to do with the 
availability and accessibility of scientific knowledge as well as education, both of 
which are critical factors for empowering people to enhance their living standards 
and escape the trap of poverty.

The Sabkha Ecosystem series deals with the globally important scientific problem 
of how to utilise abundant saline soils and water for fodder and food production, and 
is consistent with science-based ecosystem management.

Sabkha – the Arabic term for flat salt deserts, a term which has been accepted by 
multi-disciplinary scientists – occur globally in abundance, especially in the northern 
and southern dry desert belts. These areas are hundreds of thousands of square kilo-
metres in size, and people make little use of them for agricultural production due in 
part to their excessive salinity. On the one hand this is good, because it allows for 
these geologically interesting ecosystems to remain largely untouched. They do actu-
ally have an ecosystem function and biodiversity value, even though they may appear 
on first sight as just barren wastelands. They also have a scientific, education, and 
heritage value. At the same time, there is evidence that biosaline agriculture in coastal 
sub-tropical and tropical dry desert sabkhat can make use of abundant seawater for 
the irrigation of halophyte cash crops, such as mangroves, seagrasses, algae, and 
other types of plants. The editors have demonstrated this clearly in Volumes I and II, 
as well as during the “1st International Symposium on Sabkha Ecosystems” which 
was co-organised by UNESCO in Tunis in 2006.

Using seawater for biosaline agriculture is certainly most challenging. Highly 
complex questions arise on issues such as practicability, marketing, corrosion, soil 
salinisation, irrigation techniques, drainage, seed ecology, root systems, element con-
centration analyses of soil, water, and biota, and this ranges all the way to salinity 
conversion tables, and soil fertility, nutrients, as well as farmers’ cultural acceptance 
of science-based innovations, and finally to investment, and profit.

This means biosaline agriculture using high-saline, and even full-strength seawa-
ter, as an irrigation source is not an easy task. However, it offers multiple promising 
prospects. Herbivorous seacows, and various species of marine turtles and fish for 
example, use seagrasses as their staple food supply. The feeding ecology of terrestrial 
livestock however, does not allow them to graze on those valuable plants under the 
seawater surface. Is it possible then to produce them in land-based coastal systems, 
similar to rice-fields, harvest them, rinse the salt off, and use them as a cash fodder 
crop for camels, sheep, goats, and cattle?

Foreword



vi Foreword 

There are many scientific questions that need to be addressed and experiments that 
need to be conducted, in order to provide answers to these questions. Mangrove 
leaves and seeds can provide good fodder for camels. Certain other halophytes from 
among the more than 2,000 known salt-tolerant plant species have huge economic 
potential. This can be of benefit for African Members States that suffer from a lack of 
freshwater resources, as well as for other countries.

It is with the above thoughts in mind that I encourage the stakeholders in biosaline 
agriculture development as well as in nature conservation and environmental man-
agement related to salt deserts to read and study the contributions from this new 
volume on sabkha ecosystems. It is a small, yet significant science-based contribution 
to find an answer to an old question: How can we use saline water, and salty soils for 
agricultural productivity?

Prof. Dr. Walter Erdelen
UNESCO Assistant Director-General for Natural Sciences
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Abstract Sabkhat in the region of tropical East 
Africa (treated here as Uganda, Kenya and Tanzania) 
are comparatively small in area and limited mostly to 
lake basins in the Eastern Rift and a few coastal areas. 
A relatively large inland sabkha lies in North Kenya, 
west of Lake Turkana, associated with the Chalbi 
Desert (a former lake). The chief plants of saline flats 
that surround the saline lakes in Kenya and Uganda 
include Cyperus laevigatus, Sporobolus spicatus and 
Dactyloctenium spp. The coastal sabkhat, flooded 
only at spring tides, are occupied by monospecific 
stands of stunted Avicennia marina. At the more open 
parts of the Avicennia fringe Arthrocnemum indi-
cum, Paspalum vaginatum, Sesuvium portulacastrum, 
Sporobolus virginicus, S. spicatus, S. kentrophyllus, 
Pedalium murex and Suaeda monoica form the main 
associates. In the inland sabkhat low rainfall and high 
potential evaporation have resulted in an arid and saline 
landscape dominated by grasses Aristida adscen-
sionis, A. mutabilis, Drake-Brockmania somalensis, 
Sporobolus consimilis, S. virginicus and Psilolemma 
jaegeri, and the subshrubs Duosperma eremophi-
lum and Indigofera spinosa. Lagenantha nogalensis 
occurs on gypsophilous soils and Dasysphaera pros-
trata on saline soils at the edges of Lake Turkana 
and the Chalbi Desert. Stunted woody vegetation is 
dominated by Acacia reficiens and in drainage chan-
nels by Salvadora persica. Floristically the coastal 
sabkhat of tropical East Africa fall in the Zanzibar-
Inhambane regional mosaic and the inland sabkhat in 
the Somalia-Masai regional centre of endemism. There 
are no endemic genera in the coastal sabkhat, but all 

of the nine East African mangrove species occur in 
Kenya, Tanzania and Mozambique. In the inland 
sabkhat, the Somalia-Masai regional centre of ende-
mism includes the endemic genera Drake-Brockmania 
and Dasysphaera. There is no arid-zone agriculture 
in the inland sabkhat region and nomadic pastoral-
ists, depending on their livestock for subsistence, are 
the main occupants; Duosperma and Indigofera are 
amongst some of the important food plants of live-
stock (camels). Salt deposits are harvested from the 
extensive flats surrounding the saline and soda lakes, 
and the mangrove is an important economic resource 
as a nursery for fish and crustaceans, as well as a 
source of poles, timber and firewood. Over-harvesting 
of wood and conversion to saltpans and aquaculture, 
housing and industry is a threat to many parts of the 
mangrove area. There are no strict nature reserves in 
the inland sabkhat of tropical East Africa designated 
for the protection of arid landscapes and its flora; 
however the Mount Kulal Biosphere Reserve in north-
ern Kenya covers the salt desert and lake ecosystems; 
Lake Manyara and Amboseli Biosphere Reserves 
also partly cover the saline and alkaline ecosystems. 
Mangrove areas are included in Watamu Marine 
National Park, Kiunga National Marine Reserve and 
Ras Tenewi Marine National Park in Kenya, and in 
Mafia Island Marine Park, Jozani National Park and 
Sadaani Game Reserve in Tanzania. Other areas of 
East African mangrove are included in forest reserves, 
with varying degrees of protection.

1  Introduction

Sabkhat in the region of tropical East Africa (treated here 
as Uganda, Kenya and Tanzania) are comparatively 
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