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Typesetting: PTP-Berlin Protago-TEX-Production GmbH, Germany

ISBN 10: 3-7643-7609-0 e-ISBN 10: 3-7643-7610-4
ISBN 13: 978-3-7643-7609-3 e-ISBN 13: 978-3-7643-7610-9

9 8 7 6 5 4 3 2 1 www.birkhauser.ch



Contents

List of contributors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . XI

Foreword by Benno Böer, UNESCO, Doha . . . . . . . . . . . . . . . . . . . . . . . . . . . . XV

Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .XVII

Section I: Physiological aspects

M. Ofek, S. Ruppel and Y. Waisel
Effects of salinity on rhizosphere bacterial communities associated with
different root types of Vicia faba L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

M. Ashraf
Tolerance of some potential forage grasses from arid regions of Pakistan to
salinity and drought . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

A. Atia, K. Ben Hamed, A. Debez and C. Abdelly
Salt and seawater effects on the germination of Crithmum maritimum . . . . . . 29

M.Y. Ashraf, G. Sarwar, M. Ashraf, F. Hussain, R.A. Wahed and
M.M. Iqbal
Growth performance and nutritional value of salt tolerant plants growing
under saline environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

X. Liu, H. Qiao, W. Li, T. Tadano and M.A. Khan
Comparative effect of NaCl and seawater on seed germination of Suaeda
salsa and Atriplex centralasiatica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

A. Debez, W. Taamalli, D. Saadaoui, Z. Ouerghi, M. Zarrouk,
B. Huchzermeyer and C. Abdelly
Salt effect on growth, photosynthesis, seed yield and oil composition of the
potential crop halophyte Cakile maritima . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55



VIII Contents

D. Messedi, I. Slama, N. Laabidi, T. Ghnaya, A. Savoure, A. Soltani and
C. Abdelly
Effect of nitrogen deficiency, salinity and drought on proline metabolism in
Sesuvium portulacastrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

K.N. Toderich, V.V. Li, C.C. Black, T.R. Yunusov, E.V. Shuiskay,
G.K. Mardonova and Lilya G. Gismatullina
Linkage studies of structure, isoenzymatic diversity and some
biotechnological procedures for Salsola species under desert saline
environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

N. Ben Amor, K. Ben Hamed, A. Ranieri and C. Abdelly
Kinetics of the antioxidant response to salinity in Crithmum maritimum . . . . 83

Section II: Ecological aspects
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Foreword

Global demand for the precious resource of water has increased six-fold over the
past century, with a three-fold increase in world population. The water crisis is one
of the most critical challenges facing the world today.

Seawater is globally available in abundance, and hypersaline soils are widespread.
Based on science, and with carefully established good practices, large areas of saline
soils can be converted into high productivity man-made agro-ecosystems.

Substantial information has been provided by numerous scientists since the early
1960s, regarding the restoration, functioning, and development of saline ecosystems
and halophytes, and international centres and societies have been established.

We have to be ready to respond when land becomes non-productive due to high
salt concentrations. The availability of correct and adequate scientific knowledge is
absolutely essential to develop good biosaline management practices.

UNESCO has supported a number of such activities, societies and centres, and
this is well in tune with the organisation’s focus on water and associated ecosystems.

It is now important to identify the next important milestones.A concerted interna-
tional action is required in order to continue the process of advancing science-based
biosaline practices, and to develop profitable models and products. It is also important
to raise public awareness: some marketable products have already been developed,
and provide valuable services to mankind, such as Salicornia bigelovii, Salicornia
europaea, Aster tripolium (vegetable and salad), Conocarpus erecta, Conocarpus
lanciofolius (roadside trees), and Sesuvium portulacastrum (to replace freshwater
dependant ground cover), to name only a few.

The Arab States in the Gulf suffer greatly from a lack of freshwater availability,
whereas saline groundwater and seawater occur in abundance.

It is with this in mind, that the UNESCO Office in Doha, and in agreement with
the UNESCO Office in Venice, decided to support Arab experts to participate in The
International Conference on Biosaline Agriculture and Salinity Tolerance in Plants,
Mugla University, Turkey, in January 2005, as well as with this important publication.

The book has three sections: the first section deals with physiological aspects of
salt tolerance. It provides data and new information regarding a number of moder-
ate to high salinity tolerant plants species, such as Vicia faba, a cash crop, several
grass species, as well as Crithmum maritimum, Suaeda salsa, Salsola spp, Atriplex
centralasiatica, Cakile maritima, as well as the seawater tolerant Sesuvium portula-
castrum.



XVI Foreword

The second section provides new information on ecological aspects, such as bi-
ological diversity conservation, management of natural plant diversity, geographical
inventories of halophyte communities, and vegetation zones.

The third section on agriculture provides valuable information on the utilisation
of halophytes, soil irrigation and drainage management, bio-reclamation of saline
soils, and effects of salinity on crop productivity.

UNESCO congratulates the editors and authors of this book, who produced an
excellent scholarly work. Improving the knowledge of the multidisciplinary audience
of readers will contribute towards improvement of scientific research, education, and
environmental management.

Biosaline Agriculture and Salinity Tolerance in Plants is another important sci-
entific contribution towards the management of salt-affected soils, saline irrigation
water, and halophytes.

BENNO BÖER February 2006
Ecological Sciences Advisor – Arab Region
UNESCO Regional Office in the Arab States of the Gulf
Doha, PO Box 3945, State of Qatar
b.boer@unesco.org
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