Shabbir A. Shahid
amira A.S. Omar




Kuwait Soil Taxonomy



A typical sandy soil of Kuwait “Entisols” covering 30 percent of the surveyed area



Shabbir A. Shahid - Samira A. S. Omar

Kuwait Soil Taxonomy

@ Springer



Shabbir A. Shahid Samira A. S. Omar

Desert Agriculture and Ecosystems Kuwait Institute for Scientific Research
Program Safat, Kuwait

Environment and Life Sciences

Research Center

Kuwait Institute for Scientific Research

Safat, Kuwait

ISBN 978-3-030-95296-9 ISBN 978-3-030-95297-6  (eBook)
https://doi.org/10.1007/978-3-030-95297-6

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer

Nature Switzerland AG 2022

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher,
whether the whole or part of the material is concerned, specifically the rights of translation,
reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilms or in any
other physical way, and transmission or information storage and retrieval, electronic adaptation,
computer software, or by similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt
from the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with
regard to jurisdictional claims in published maps and institutional affiliations.

Photos of plants are the courtesy of Dr. Samira A. S. Omar

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-030-95297-6

Rhanterium epapposum is the national plant of Kuwait. Rhanterium grows well in
calcigypsids, torripsammts and petrocalcids soils



Foreword

Rationale uses of soils require their potential to be scientifically assessed. This is
essential as misuse of soils can compromise their quality without achieving the
targeted benefits. In this context, national soil classification becomes more
important in the current situation, where, in 2050, it is likely that the agrifood
sector will face a momentous challenge to produce high—quality and nutritious
food to feed 9 billion people, while dealing with the impact of climate change on
natural resources. Keeping in mind that 95% of our food is directly or indirectly
coming from land-based agriculture, and to feed 9 billion people by 2050, the UN
Food and Agriculture Organization (UNFAO) expects an increase of 60% food
globally and 100% in developing countries, where it is also indicated that currently
33% of global soils are moderately to highly degraded, and 21% of the irrigated
lands are affected by soil salinization. However, if the soils are properly understood
and managed sustainably, it could be possible to produce up to 58% more food.

Considering the importance of the soils of Kuwait for agriculture, food security
and in the provision of ecosystem services, the Kuwait Institute for Scientific
Research (KISR) in collaboration with the Public Authority for Agriculture Affairs
and Fish Resources (PAAFR) led the efforts to update the national soil map in
1995 and completed in 1999. The soil map was updated by systematizing and
processing information through dedicated soil surveys at the national level
(1:100,000 scale) and 200,000 ha area having the potential of irrigated agriculture
(1:25,000 scale), using the latest soil survey and classification standards of the
United States Department of Agriculture-Natural Resources Conservation Service
(USDA-NRCS). We thank the contribution of USDA experts in conducting
QA/QC on the soil survey of the State of Kuwait and appreciate the team efforts at
KISR and PAAFR for completing the survey successfully.

The publication of Kuwait Soil Taxonomy is a continuity of earlier efforts to
understand the quality of soils for diversified uses for national development. The
book will be a guide to identify soil classes at unknown places for science-based
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viii Foreword

land use planning and informed decisions for the implementation of specific
projects. I believe the book is a definitive and essential reference for potential
stakeholders including but not necessarily limited to students, studying soils as part
of their curriculum, earth or environmental sciences, as well as professional soil
scientists and land use planners. I congratulate the authors for this unique publi-
cation, which will be a reference to use for the next at least 3—4 decades. Last but
not least, I would like to thank Dr. Curtis Monger, National Leader, Soil Survey
Standards USDA-NRCS National Soil Survey Center, for his approval to extract
material from USDA-NRCS publications relevant to Kuwait Soil Taxonomy.

e At

Dr. Afaf Al-Nasser

Acting Executive Director

Environment and Life Sciences Research Center
Kuwait Institute for Scientific Research

Safat, Kuwait



Arnebia decumbens annual herb that is one of the most common of the desert
flowers that blooms early in spring



Preface

The soils are an integral part of the terrestrial life to provide food, construction
material and ecosystem services. We all know that for centuries, humanity and
soils have lived one aside from the other. The rise and fall of civilization have been
linked to the use and abuse of soil and water resources. We live on the planet Earth
which gives us soils to use and live on. Where the soils are a finite resource and
non-renewable. Their sustainable use for diversified functions, such as ecosystem
service and food security, is inevitable. The misuse of soil resources reduces
resource quality for positive services; therefore, the maintenance of soil quality is
essential. The sustainable use of soil resources without compromising the quality
suggests its quality is to be assessed and maintained if not improved. This requires
the soils in any country to be used rationally based on the potential for a specific
use, which is only possible if the soils are described and classified using the
internationally recognized soil classification system suiting the country’s envi-
ronment and the soils. Once the soils are classified and soil and diversified thematic
maps are published, these become guidelines for informed decisions on land use
planning, national development and policy implications.

National soil classification system is established to help the nation to predict soil
behavior and to provide a common language for soil scientists. National soil survey
is a systematic study of the soil of a country, which includes soil classification
using internationally recognized procedures and mapping of soil properties and the
distribution of various soil map units. The soil map units are characterized in a
systematic way that useful interpretations of the soils can be made for potential
uses and response to changes in management. Considering the importance of soil
mapping in land use planning and national development, a multi-million-dollar soil
survey of Kuwait project was completed jointly by KISR and PAAFR through an
international professional contractor AACM International, Adelaide Australia,
during 1995-1999. The soil survey of Kuwait has revealed the heterogeneous
landscapes including coastal and inland sabkhas, sand sheet and sand dunes and
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xii Preface

hence presenting soil diversity in terms of physical, chemical, mineralogical and
fertility properties. During the reconnaissance Soil Survey of Kuwait, of 12 Soil
Orders covering the entire globe, in Kuwait two soil orders (Aridisols and Enti-
sols), seven suborders, eight great groups, 14 subgroups and 24 soil families are
identified, and in the semi-detailed soil survey, 39 soil series have been identified.
Overall, Entisols covered 30% and Aridisols covered 70% of the surveyed area of
Kuwait. These valuable reports and maps are essential resources; however, there
was a gap of readily available guidelines to further classify soils in the deserts of
Kuwait for location-specific projects. The Kuwait Soil Taxonomy has filled this
gap and is a useful guide to provide a mechanism to update the previous soil
surveys conducted in Kuwait and will facilitate the soil correlations from new soil
surveys in Kuwait. We believe that the “Kuwait Soil Taxonomy” will also enhance
the utilization of national soil information and associated maps for many years to
come. In this book, the terms not found in the twelfth edition of US soil taxonomy
are added in the Kuwait soil taxonomy by including the criteria and classes for
identifying “salidic” subgroup within the great groups of Petrogypsids, Argigyp-
sids, Haplogypsids and Torriorthents.

The main aim to publish Kuwait Soil Taxonomy is to provide easy-
to-understand guide for keying out soils of Kuwait into different soil classes and
access to associated laboratory soil procedures. The soil survey of Kuwait was
completed by using the ninth edition of US Keys to Soil Taxonomy which is
upgraded to the twelfth edition of the USDA-NRCS and Soil Survey Manual
published in 2017. The Kuwait Soil Taxonomy is a combination of information
from Soil Survey of Kuwait reports predominantly extracted and correlated with
the twelfth edition of the USDA-NRCS Keys to Soil Taxonomy, and sections
relevant to the soils found in Kuwait are included. It provides a useful tool, not
only for soil analysts and specialists, but also for decision-makers who seek to
promote innovative processes for the development of the country in general, and
the agricultural sector in particular.

Safat, Kuwait Shabbir A. Shahid, Ph.D.

Samira A. S. Omar, Ph.D.
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Preamble

Sheikh Mohammed Yousif Saud Al-Sabah

Globally 95% of food is directly or indirectly produced on soils. To have optimum
food production from soils and sustaining soil health for long-term services should
be taken as a national priority. This requires an understanding of national soils and
their rational uses based on their productive capacities for specific projects.

Soils are important for the provision of multiple ecosystem services and the
basis for food, feed, fuel and fiber production. Considering the importance of soils
of Kuwait for agriculture and food production, Kuwait’s Public Authority for
Agriculture Affairs and Fish Resources (PAAFR) jointly with Kuwait Institute for
Scientific Research (KISR) through international consultant AACM International
Australia has completed the Soil Survey of Kuwait in the year 1999. After this
completion, it was essential to compile the Kuwait Soil Taxonomy book to
enhance the use and application of soil information and maps. PAAFR has been
engaged with KISR for decades to enhance applied agricultural research in Kuwait.
The joint aim is to promote local food production based on scientific evidence, that
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we can achieve economically to reduce dependency on food import, and to avoid
disruption in the food supply chain as was the case during the COVID-19
pandemic in many countries. The purpose of the book Kuwait Soil Taxonomy is to
bridge the knowledge gap about the soils of Kuwait and to help guide potential
stakeholders to classify soils and to establish their potentials for national
development projects. This is because some soils may be marginal for one use
and vital for other uses. The book has come at a time when the world is making
significant efforts to double food production by 2030 as a commitment to United
Nations-Sustainable Development Goal 2 (End hunger). The book is considered a
way forward, well ahead of 2030 to achieve this target in Kuwait. It is believed that
the multiple stakeholders of this book, including students, academia, researchers,
professionals, decision-makers and land use planners will give this book due
consideration in shaping national development in general, and agriculture and food
security in specific.

I'am very pleased to learn that finally the important task is accomplished. Further,
it is a great honor to learn that Kuwait is among the few countries in the world to
publish such a unique book. I congratulate the authors for this significant and unique
achievement and fully support such professional efforts in the future which are of
mutual interests to both PAAFR and KISR for the development of Kuwait.

Sheikh Mohammed Yousif Saud Al-Sabah
Director General

Public Authority for Agriculture Affairs
and Fish Resources (PAAFR)

State of Kuwait
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National Leader Soil Survey Standards

Curtis Monger

The Kuwait Soil Taxonomy is an excellent source of information for use by
diversified stakeholders who wish to classify soils in Kuwait to locate suitable sites
for new projects and infrastructure development. I found the book with excellent
contents is written by experienced scientists actively involved in the implementation
of Soil Survey of Kuwait Project. The book is published on the latest USDA-NRCS
soil classification standards, relevant to the soils of Kuwait. It establishes soil
classification standards of Kuwait that can be used for many years to come. The
book was peer-reviewed by USDA-NRCS Scientist Dr. Craig Ditzler,
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an experienced soil taxonomist. The authors are congratulated for this significant
achievement which will be of interest not only to agricultural scientists but also to
the decision-makers in Kuwait.

Y/ ARy

Curtis Monger, Ph.D.

Professor Emeritus

New Mexico State University

Las Cruces, New Mexico and Former National Leader
Soil Survey Standards, USDA-NRCS (retired)
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Craig Ditzler

This book, Kuwait Soil Taxonomy, is an important resource for understanding the
land resources of Kuwait. A soil survey of the state of Kuwait utilizing the same
standards as those used in the USA was published in 1999. Perhaps the most
important aspect of the soil survey is that it not only identifies the kinds of soil
occurring in the country, but the maps provide a geographic context for where each
of the soils occurs. This is very important for those wanting to understand the soils
at a particular location. The Kuwait soil survey utilized the then-current USDA
system of soil classification to classify the soils. Since 1999, the USDA Soil
Taxonomy has been improved in a number of ways. This includes some changes to
the way arid soils such as those of Kuwait are classified. This publication, while
based on the original Kuwaiti soil survey, updates the taxonomic information to
reflect the most current revisions to the system. Improvements include the kinds
and definitions of diagnostic horizons and features, standard conventions for
describing soils in the field, new classes identified at the family level of
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classification and updated taxonomic keys for determining the correct classification
of the soil based on its’ properties. All of these updates and more are included in
this new publication.

In addition to providing the most current information on soil classification as it
applies to Kuwaiti soils, this publication provides some basic information briefly
describing how the USDA classification compares to some other systems used
around the world. Another important section provides information about the
various procedures for collecting samples in the field and measuring various key
properties of the soil in the laboratory. It is very important to not only know what
the measured value of a key soil property is, but also to know how it was
determined.

Kuwait Soil Taxonomy is an important contribution for anyone wanting to
understand the land resources of Kuwait. I congratulate the authors for an
important job very well done.

O

Craig Ditzler, Ph.D.
Retired USDA National Leader for Soil Survey Standards
Lincoln, Nebraska, USA
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