Co

plE o
A2k ¥ J:Z.t}#'_a-:' ?




Contents

Message From the Chair 2
Global Soil Partnership and Universal Soil Classification 3
Guy Smith Medal call for nomination 4

Reports on The Meetings

Soil Classification and Reclamation of Degraded Lands in Arid Environments 5

Soil Classification at the 2011 Annual SSSA Meeting 6
Forthcoming Meetings 7
New Books 13

Historical Paper: Cyril G. Hopkins (1908) Chemical principles of soil classification 16

Message from the Chair

| am pleased to introduce the 2" Soil Classification newsletter from 1USS Comm. 1.4. The principal
author (Dr. Krasilnikov) has chosen an interesting image as a metaphor for the tasks facing the
Universal Soil Classification Working Group. Can the group each speak their diverse and rich
languages and soil science terms and yet come to understand each other? It is not an easy
challenge, but well worth the efforts at developing a “Rosetta Stone” for soil classification systems
around the world. There are several efforts underway in Soil Classification, including development
of soil property maps of the world and validation of predicted properties. The Global Soil
Partnership may encourage and foster collaboration among the soil science communities of the
world. These are truly exciting times as our globe shrinks through increased communication and
information gathering and sharing abilities. Increased communication may well have been the
pivotal step forward toward civilization a few dozen millennia in the past, and now electronic
devices and improved travel facilitate easier communication between us all. Please take a moment
to review past and future meetings and share your thoughts on a classical paper concerning a soil
chemistry approach to soil classification.

The front cover uses the painting of Andreas Zielenkiewicz “Tower of Babel”



Global Soil Partnership and Universal Soil Classification

The Food and Agricultural Organization of the United Nations officially launched the program
“Global Soil Partnership”. The program is supposed to coordinate the world-wide activities in the
area of soil research and the use of soil information for improving food security. The Working
Document for the Preparation of the Draft Terms of Reference states the following “After six
months of intense preparatory activities, a major meeting to launch a Global Soil Partnership was
conducted by FAO at its headquarters in Rome, Italy, from 7 to 9 September 2011. The meeting was
organized in collaboration with the Joint Research Centre (JRC) of the European Commission (EC).
The main purpose of the meeting was to present to FAO Member Countries and key stakeholders the
proposal by FAO of a Global Soil Partnership and to obtain reactions and recommendations on the
way forward towards the establishment of such a partnership.”

The GSP Program should address five main pillars of action:

“1. Harmonization and establishment of guidelines and standards of methods, measurements and
indicators;

2. Strengthening of soil data and information: data collection, validation, reporting, monitoring and
integration of data with other disciplines;

3. Promoting targeted soil research and development focusing on identified gaps and priorities and
synergies with related productive, environmental and social development actions.

4. Promoting sustainable management of soil resources and improved global governance for soil
protection and sustainable productivity.

5. Encouraging investment and technical cooperation in soils.”

The first pillar has an evident link with the development of soil classification, and especially with the

Universal Soil Classification project:
“Harmonization and establishing guidelines and standards should not be a goal per se of the GSP.
Standardization always implies a cost for the various stakeholders and actors and therefore a
clear cost/benefit analysis needs to be provided in order to justify any standardization activity.
Many standards for soil measurements, observations, data collection and data management
exist. The GSP should aim to federate and facilitate a partnership among the various actors in
order to develop synergies and cost savings for all partners.
... A well-documented example of lack of coordination is soil classification, with still two (or
more) main systems used in many parts of the world that are difficult to compare and harmonize
(like the US Soil Taxonomy of USDA and the World Reference Base (WRB) of the International
Union of Soil Sciences (IUSS) endorsed by FAQ). The recent initiative by IUSS towards the
development of a common Universal Soil Classification (USC) should be facilitated by the GSP by

providing a common platform for such a future system. Indeed this would place back FAQ in the
leading position it had in the past in developing and maintaining a common soil classification

system.”
Learn more about Global Soil Partnership initiative:




Guy Smith Medal
Guy Smith Medal Award Committee established

We are pleased to inform the readers that the Guy Smith Medal Award
Committee is already established:

The Chair of the Committee is our distinguished colleague Josef August
Maria Jan (Seppe) DECKERS. Seppe is a Full Professor of the Faculty of
Bioscience Engineering, Division of Soil and Water Management,
Katholieke Universiteit Leuven (seppe.deckers@ees.kuleuven.be). He is

known as one of the main authors of the WRB (Draft Version 1994 and
First Edition 1998), an excellent expert in soil genesis, geography and
classification, who continues an active research work himself and

encourage numerous students. Seppe always readily participate in all the activities of the
Commission “Soil Classification” and we are happy that he agreed to chair the Award Committee.

= The other member of the Award Committee is Licia Helena CUNHA
+ DOS ANJOS, who works in the Federal Rural University of Rio de
Janeiro, Rio de Janeiro, Brazil (lanjos@ufrrj.br). Lucia received her
Ph.D. in Agronomy—Soil Science and Pos-Doc in Soil Genesis and
Micromorphology in Purdue University, West Lafayette, IN, USA. She

works on the development and validation of the Brazilian Soil
Classification System (SiBCS). She is also interested in ethnopedology

5_, s 4§ including the studies relating local knowledge of traditional
communities and native Brazilians about soil and interpretation of its properties for agricultural
usage.

The third member of the Award Committee is Maria Innokentievna
GERASIMOVA, the Full Professor of the Faculty of Geography, Moscow
Lomonosov University, Moscow, Russia (etingof@glasnet.ru). She

graduated the same Faculty in 1963, and then spent all her life there,
presented her Ph. D. and Dr. habil dissertations, developing research
and educational activities. Maria is an internationally recognized expert
in soil geography and soil micromorphology, and author of many
textbooks, scientific monographs and research papers on these subjects.
She is one of the main authors of the new Classification of Soils of
Russia. She is also broadly recognized for translating into Russian and
publishing English, French and US classical monographs on pedology




Guy Smith Medal call for nomination

The IUSS Guy Smith Medal Award Committee is pleased to invite you to propose nominees for the
forthcoming Guys Smith award. The next award will be handed over at the event of the Soil
Classification Meeting, to be held from June 11-14, 2012, in Lincoln, Nebraska, USA
(http://clic.cses.vt.edu/IUSS1.4/Conf Soil Classification 2012/). The awardee should have the
following qualifications: She/he must either have made a significant scientific contribution that has

advanced the field of soil classification. Be an active member, honorary member, or formerly active
member of a national or international soil science professional society; and the medal is not
invested posthumously. Present officers of the Commission and related Working Groups of IUSS
cannot be nominated. The proposal for nomination should comprise a short text, including the main
steps of the scientific career of the nominee, her/his most relevant scientific publications and major
contribution to the development of soil classification. We look forward to receive your proposals by
December 31" 2011 by e-mail to: Seppe Deckers or Lucia Anjos or Maria Gerasimova

Reports of Meetings

Soil Classification and Reclamation of Degraded Lands in Arid Environments

The International Conference on Soil Classification and Reclamation of Degraded Lands in Arid
Environments took place in Abu Dhabi (the capital of the United Arab Emirates) from May 17 to
May 20, 2010. A synthesis of that meeting by A. A. Kontoboitseva is published in ISSN 1064 2293,
Eurasian Soil Science, 2011, Vol. 44, No. 8, pp. 946-949.

The objectives of the conference that pertained to soil classification were:

e To discuss and review classification of soils and land use in the arid environment.

e To identify research development needs and utilization of the soil survey database and
classification.

e To bring together scientists, professionals and decision-makers to share knowledge and
information on land use and planning.

The scientific sessions that pertained to soil classification were:

e Soil Survey and Classification Strategies and their use in different agroecological zones.
e Research and development/innovation in Soil Classification and Reclamation.
e Workshop on constraints, potential and use of the soil survey database.



Soil Classification at the 2011 Annual SSSA Meeting in San Antonio, TX

The 2011 Soil Science Society of America meeting was well attended. Division S-5 (Pedology)
contained several presentations involving soil classification. The on-line program summary contains

not only the abstracts of each presentation but also several video- and audio-recorded
presentations. The meeting was highlighted by a pre- and post-meeting tour of the soils of Central
Texas, and special symposia (oral and poster) “Arid and Semi-Arid Soil Pedogenesis” honoring the
work of Dr. B.L. Allen, pedologist, Texas Tech University, Lubbock, TX USA. Other important
symposia included sessions on Innovations in Soil Science Education, Spatial Predictions in Soils,
Crops, and ... Ecosystems, and Soil Genesis and Classification.

The meeting provided an opportunity for the IUSS Universal Soil Classification Working Group to
meet briefly. Jon Hempel (USDA-NRCS) and Erika Michéli (Szent Istvan University, G6doll6, Hungary)
have announced several accomplishments of the working group.

1. We have functioning, capable and dedicated working group that represents the world
pedological community and is geographically diverse.

2. We have a standing proposal for Soil Taxonomy to be the Universal Soil Classification System,
should the timing be right for this to be accepted, NRCS would become the custodian of Soil
Taxonomy as the Universal Soil Classification System.

3. We have a well thought out paper that provides options as to which level of the classification
system allows for the most logical allocation starting point.

4. We have built an impressive framework that identifies critical areas and key issues for soil
classification that are need of more research, analysis and development. For example,
Hydromorphic soils, cold soils, salt affected soils, tropical soils, anthropogenic soils etc.

5. We have a number of research projects underway that support our framework:

a. Dr. Erika Michéli has devised a system to numerically separates ST great groups and WRB
reference groups based on pedon data.

b. Dr. Alex McBratney will begin research on parsing surface horizon information into logical
cateogories.

c. Dr. Curtis Monger has developed a strategy to compile horizon nomenclature, designations,
definitions from key systems around the world.

6. We have a functioning website. (It could use more input, so please do not be afraid to send me
things you would like to have posted).

7. Dr. Luca Montanarella has made the EU BIOSOIL data and the Soil Profile Analytical Database of
Europe (SPADE) available for the group’s use for continued work on numerical separations.



Forthcoming Meetings

IUSS Soil Classification Conference 1st announcement

Background

The 4th International Conference continues the discussion on soil classification issues started in
G06dol6, Hungary (2001), Petrozavodsk, Russia (2004) and Santiago, Chile (2008). Specific attention
will be paid to the harmonization of criteria for diagnostic horizons and features of soils in
agricultural and urban areas and discussion on development of the concepts of a newly proposed
Universal Soil Classification System. The conference is planned to include two and one-half days of
oral and poster presentations with a full day tour and field workshop. The International conference
is open to all the interested individuals independently of acceptance of their abstracts for oral or
poster presentations. However, there is a limited amount of space, so please register early as
possible.

Important Dates and Deadlines

1 of August, 2011 - 1st Announcement available, pre-registration starts

15 of January, 2012 - abstracts submission deadline

31 of March, 2012 - early-bird registration and field workshop booking close
11 of June, 2012 - conference begins in Lincoln, NE

14 of June, 2012 - field workshop to Omaha, NE

14 of June, 2012 - conference ends

15-16 of June, 2012 - post-conference working group for USC

Local Organizing Committee

Financial, abstracts, registration, lodging arrangements
Contact: Dr Mark Kuzila

Hardin Hall

3310 Holdrege Street

University of Nebraska-Lincoln

Lincoln, Nebraska 68583-0961

E-Mail: mkuzilal@unl.edu

Phone: 402-472-3471

Fax: 402-472-2946

Logistics, financial requests

Jon Hempel — Chair of Local Committee, Comm. 1.4 Working Group USCS

Contact: Jon Hempel

100 Centennial Mall North, Room 152, Mail Stop 32

Lincoln, NE 68508-3866

E-Mail: jon.hempel@lin.usda.gov

Phone: 402-437-5389; cell 402-881-5008

Fax: 402-437-5336

Logistics, financial requests

John Galbraith - Vice-Chair of Local Committee, Chair IUSS Comm. 1.4 Soil Classification




Contact: John Galbraith

239 Smyth Hall (0404)

Virginia Tech

Blacksburg, VA 24061

E-Mail: jmg5355@yahoo.com

Phone: 540-231-9784

Fax: 540-231-7630

Cameron Loerch — USA

Joe Chiaretti — USA

Larry West - USA

National Soil Survey Center and Lab Staff — Field Tours and Workshops
Web Site: Dr. John Galbraith, Virginia Polytechnic Institute and State University

Scientific Committee

Micheal Golden — Chair - USA
Alfred Hartemink - Netherlands
Alex McBratney - Australia
John Galbraith - USA

Pavel Krasilnikov - Russia

Jon Hempel - USA

Peter Schad - Germany

Erika Michéli - Hungary

Cornie van Huyssteen — South Africa
Luca Montanarella — Italy (JRC)
Zhang Ganlin — China

Curtis Monger - USA

Scientific Program

The scientific program of the conference would include Opening ceremony, Plenary Session, 6
symposia, half-day Mid-Conference field tour, IUSS Commissions and Working Groups business
meetings, day long field trip and workshop, and Closing ceremony. The symposia would include
invited keynote lectures, and oral and poster session of voluntary contributions. The conveners of
the symposia are responsible for the invitation of keynote speakers, acceptance of abstracts
corresponding to their symposium, and for selection of contributions for oral or poster
presentation. The plenary session would include only invited lectures; however, voluntary poster
presentations on the topic will be accepted.

Language
The official language of the meeting will be English. Unfortunately, no simultaneous translation will
be possible.

Abstracts

The 500-word limit abstracts for papers and posters will be submitted on-line after 1 June, 2011 but
before 15 January, 2012. Full text abstracts will be published on-line and printed for the conference.
Except for the length, they should follow the style manual for the Soil Science Society of America
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Journal, and must not include figures or references or undefined acronyms. Please indicate if you
would like to present as a Poster or Oral presentation. Posters should be no more than 38” wide x
46" long. Posters and presentations may be submitted prior to the event to: Jacki Loomis, 101
Hardin Hall, 3310 Holdrege Street, University of Nebraska-Lincoln, Lincoln, Nebraska USA 68583-
0961 E-Mail: jloomis3@unl.edu

Conference Registration

On-line registration will be available through June 1, 2012, after that time contact Jacki Loomis, 101
Hardin Hall, 3310 Holdrege Street, University of Nebraska-Lincoln, Lincoln, Nebraska USA 68583-
0961 E-Mail: jloomis3@unl.edu Phone: 402-472-7550 Fax: 402-472-2946. Refunds, less a $25.00
service fee, will be made for cancellations received by May 15th, cancellations received between
May 15th and the start of the conference will receive a 50% refund.

Early-bird Regular registration Field Conference | Banquet & Social Tours
registration (by | (after March 31st) | workshop Sessions Reception
March 31st)

Professionals $400.00 USD $450.00 USD included included included
Students and $200.00 USD $250.00 USD included included included
retired scientists*
Accompanying $100.00 USD $150.00 USD $50.00 USD included Vineyard
persons Luncheon $60.00
Capital & Quilt
Center Tour
$40.00

*Retired scientists should send letter of request to organizing committee

Professionals and students should register by using the button below. On-line registration will be
available through June 1, 2012, after that time contact Jacki Loomis, 101 Hardin Hall, 3310
Holdrege Street, University of Nebraska-Lincoln, Lincoln, Nebraska USA 68583-0961 E-Mail:
jloomis3@unl.edu Phone: 402-472-7550 Fax: 402-472-2946. Refunds, less a $25.00 service fee,
will be made for cancellations received by May 15th, cancellations received between May 15th and
the first day of the conference will receive a 50% refund.

The professional and student registration fee includes the access to the Conference installations, all
coffee-breaks, lunches, closing ceremony dinner, and entertainment, a participants package
(abstracts volume, a bag, a notebook etc.), Mid-Conference Tour (including lunch), and social events
(Native American performers). The cost for university students is at a reduced rate. Free or reduced
registration may be applied for with a full letter of explanation to the Organizing Committee, but
funds are limited to a total of $1200. The letter should include details about your participation in
the conference as a presenter or member of a working group. Other meals, lodging, and
transportation are not included.

The accompanying person registration fee includes a welcoming reception, banquet and the
following optional activities.

e Monday, June 11th 10:00 am to 2:00 pm: Winery and Vineyard Tour and Luncheon: We will
travel by bus or van to a local winery where we will tour the vineyar and enjoy lunch and a



wine tasting event. This event is designed for accompanying persons, most attendees will be
in other sessions at this time.

e Tuesday, June 12th 9:00 am to 2:00 pm: We will tour the Nebraska State Capital and the
International Quilt Studies Center before enjoying lunch on our own at a local shopping mall
where we’ll have time to shop. This event is designed for accompanying persons, most
attendees will be in other sessions at this time.

e Thursday, June 14th: Field Workshop. This event is designed for professional attendees but
accompanying persons are also welcome to attend.

Other meals, lodging, and transportation is not included.

Intent to Attend
We strongly encourage everybody to copy/paste this form and send the information by email as
soon as possible to Dr. Mark Kuzila to help us estimate attendance and provide contact information.

Publications

The conference abstracts will be published as a printed volume and will be available on-line. We plan
publishing selected full-text papers as special volume(s) of scientific journals, although peer-review cannot
be promised. We hope to provide more details in the Second Announcement.

Field Tours, Trips and Workshops
Details will follow in the Second Announcement.

Visa Requirements

The citizens of Canada and some other countries do not need visas to enter the United States for a short
period. Please consult the web site http://travel.state.gov/visa/temp/without/without_1990.html#tcountries
for the list of the countries participating in the Visa-Waiver Program.

Other participants should apply for American visas in the closest USA consulate. Please consult the
web site to find the nearest USA Embassy for visa application. Please note that visa application may
be a time-consuming process, especially in summer, and we recommend starting your application at
least two months before the conference. A letter of approval of abstracts and/or of the receipt of
the registration fee may be provided by the Organizing Committee upon request to Jacki Loomis,
101 Hardin Hall, School of Natural Resources, UNL, Lincoln, NE 68583-0961, USA,
jloomis3@unl.edu, (402) 472-7550.

Conference Location

The conference meeting will be held at Hardin Hall, the home of the School of Natural Resources at
the University of Nebraska — Lincoln in Lincoln, Nebraska, USA. The host hotel is the Holiday Inn
Downtown which is located in the downtown area of Lincoln. Lincoln, NE and Omaha, NE are well-
known recreation places, visited by over 1 million tourists per year. One of the Midwest's most
affordable, accessible, and agreeable cities, Lincoln is an ideal place for getting down to business
and for having a fantastic time. Just a day's drive from Chicago, Minneapolis, Denver, Kansas City,
and St. Louis, Lincoln offers all the amenities of a bustling big city with plenty of opportunities to get
back to nature if you choose. The Lincoln Municipal Airport airport offers several major carriers and
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connects to major airports such as Chicago O’Hare. Omaha, NE offers affordable fares and an
inexpensive shuttle to Lincoln.

Lodging
Lodging will be arranged at the Holiday Inn Downtown, Lincoln, NE by calling 402-475-4011 or 1-
800-HOLIDAY or on-line at is www.holiday-inn.com/lincolnne. Indicate code “ISS” (characters must

be capitalized) in the Group Code area when placing your reservation to receive the reduced rate

for our event.

Contacts

Please do not hesitate asking for details by contacting the Chair and Vice-Chair of the Organizing
Committee for technical or financial sponsorship questions or Dr. Mark Kuzilla for logistical and
financial questions under the Local Organizing Committee information. For registration or abstract

submission assistance, please contact Jacki Loomis, (402) 472-7550.
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Soil Classification at EUROSOIL 2012
The International Congress EUROSOIL 2012 will hosted in Bari, a city located on the sunny and

attractive southern Adriatic coast, and surrounded by a beautiful countryside very rich in cultural
and artistic heritage and historical monuments. The EUROSOIL 2012 is the 4™ of the Series after the
very successful ones held in Reading, UK, in 2000, Freiburg, Germany, in 2004, and Wien, Austria, in
2008. It is an event organized every 4 years by the European Confederation of Soil Science Societies
(ECSSS). The general theme of EUROSOIL 2012 “Soil science for the benefit of mankind and
environment” aims to encompass several aspects and to offer ample opportunity to explore many
issues of current Soil Sciences. The main objective of the scientific program and structure of the
Congress is to provide an interactive forum of exchange of ideas by bringing together and
establishing durable and strict relationships among older and younger soil scientists and
researchers, technical and professional operators, industry and administrative representatives,
policy makers and regulators operating in the field of Soil Sciences. Detailed information on the
event is available at the site http://www.eurosoil2012.eu/

The scientific program of EUROSOIL 2012 is getting shape now, and it is supposed that only one
symposium would be related to Soil Classification (initially there were two symposia proposed, but
for logistics reasons they were merged). The title of the symposium is Soil classification: Using WRB
for providing soil information and making harmonized maps on a European level. The symposium
will be coordinated by Peter SCHAD (Technische Universitdt Minchen, Germany) and Seppe
DECKERS (K.U.Leuven University, Belgium). The aggregation of two symposia in one resulted in the
elevated number of Co-convenors: Erika MICHELI (Szent Istvan University, Hungary), Rosario NAPOLI
(CRA, Italy), Eric VAN RANST (Ghent University, Belgium) and Siri SVENDGARD-STOKKE (The
Norwegian Forest and Landscape Institute, Norway). We believe that such a star team would
organize something really impressive.

Unfortunately, the deadline for abstract submission is over. However, everybody is invited to attend
the meeting: Bari is really a nice place to visit, and the scientific program is very interesting and
potentially useful both for students and specialists. If you plan to attend the event, please consider
visiting classification symposium.

12



New Books

S.W. Buol, R.J. Southard, R.C. Graham, P.A.

SOIL GENESIS AND McDaniel 2011. Soil Genesis and Classification, 6th
CLASSIFICATION

st edition edition, Wiley-Blackwell, 560 pages

Do not miss a new improved edition of a classical
textbook. Soil Genesis and Classification, Sixth
Edition, builds on the success of the previous
editions to present an unparalleled resource on soil
formation and classification. Featuring a color plate
section containing multiple soil profiles, this text
also includes information on new classification
systems and emerging technologies and databases
RE Grham, P4, Mcoani with updated references throughout. Covering the
HWILEY- BLACKWELL diverse needs of both the academic and

professional communities, this classic text will be a must have reference for all those in soil science
and related fields. The sixth edition has been fully revised and updated, incorporating more detailed
data regarding specific examples of how soils have acquired various characteristics. Methods of
communicating and analyzing spatial information have been expanded in light of the latest
technological advances. Color plates have also been added to allow readers a better visualization of

various soils.

Soil Genesis and Classification, Sixth Edition is a comprehensive work that meets the diverse range
of needs from soil science students, professionals in fields ranging from agriculture and ecology to
civil engineering. The well-established text will be a vital source of information for those with a
need to better understand soils and their various impacts on ecosystem functions, on
environmental quality, and on the multitude of human endeavors to sustain human life on earth.

Pan Ming Huang, Yuncong Li, Malcolm E. Sumner
:[x}ﬁ"g'!“"il'd'{{ i:H (Eds.) 2011 Handbook of Soil Sciences, Second
FHEHLRCE MK }J,"*,,',H Edition (Two Volume Set), 2nd edition, CRC

o SELI I T

Press. 2272 pages

TR An evolving, living organic/inorganic covering, soil is
A 0 OF
“%UH SCIE '\:[JL\, in dynamic equilibrium with the atmosphere above,

TIES ANTY PROCFASES

e M the biosphere within, and the geology below. It acts

as an anchor for roots, a purveyor of water and
nutrients, a residence for a vast community of
microorganisms and animals, a sanitizer of the
environment, and a source of raw materials for
construction and manufacturing. To develop lasting
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solutions to the challenges of balanced use and stewardship of the Earth, we require a fundamental
understanding of soil—from its elastic, porous three-phase system to its components, processes,
and reactions. Now in two volumes, Handbook of Soil Sciences, Second Edition is a comprehensive
and cohesive reference on the discipline of soil science. It contains definitive descriptions of each
major area in the discipline, including fundamental principles, appropriate methods to measure
each property, variations in properties in different soils throughout the world, and guidelines for
the interpretation of the data for various applications in agriculture, engineering, and
environmental sciences. Completely revised and updated, the handbook assembles core knowledge
from all fields encompassed within the soil sciences. The first volume presents fundamental
principles and recent advances in the traditional areas of soil science: soil physics, soil chemistry,
soil mineralogy, soil biology and biochemistry, and pedology. The second volume covers interfacial
interactions between the physical, chemical, and biological regimes within the soil; the factors that
control the availability of plant nutrients and microelements; interdisciplinary aspects of soil
science, including salinity, sodicity, and soil erosion; and soil databases for assessing worldwide soil
resources.
Critical elements addressed in each section include:

o Descriptions of concepts and theories

e Definitions, approaches, methodologies, and procedures

e Data in tabular and figure format

e Extensive references
Compiled by leading scientists, this handbook provides a resource rich in data and gives professional
soil scientists, agronomists, engineers, ecologists, biologists, naturalists, and students their first
point of entry into a particular aspect of the soil sciences.
Three chapters in the Fist volume deal with soil classification issues. The chapter on the US Soil
Taxonomy was prepared by Robert J Ahrens and Richard W. Arnold. Erika Micheli and Otto
Spaargaren have written a chapter on the other systems of soil classification, including WRB.
Multiple authors also contributed to the chapter “Classification of soils”.

Jean-Paul Legros 2012. Major Soil Groups of the
World: Ecology, Genesis, Properties and Classification,
Science Publishers & CRC Press, 245 pages

Major Soil Groups
of the World

Ecology, Genesis, Properties The book will be published soon and is already available
and Classification

for ordering in Internet bookstores. It is a translation
into English of an original French textbook. This
profusely illustrated book gives an exhaustive account
of the principal types of soils of our planet. The
"progressive descent of weathering fronts" model,
recognized and used by eminent international scientists
is the guiding principle of choice to link the
observations and to give the reader a synthetic and

Publishers

g soerce o CRC Press coherent view of the differentiation of soils. In each
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case, the introductory reminders summarize the physicochemical and mineralogical principles
necessary for understanding the text. The nomenclatures rely systematically and simultaneously on
the two most commonly used classifications: Soil Taxonomy and World Reference Base. This
reference manual is aimed at students of the undergraduate and graduate courses, but is also
intended for workers and scientists in this subject area (geologists, pedologists, agronomists, land-
use planners, foresters, etc.) as well as for all those concerned with or interested in protection of
the environment.

A.E. Hewitt 2010. New Zealand Soil Classification, 3rd edition.
Manaaki Whenua Press, Landcare Research Science Series No. 1. 136
pages.

This book provides a new synthesis for the large body of information
collected since the 1950's. It represents the best attempt, given the
state of knowledge at the time, to classify and provide a
comprehensive overview of New Zealand soils.

Features of the book include a key to orders, subgroups and groups;
an indepth discussion on the diverse types of soil orders; and an
appendix listing the meanings of each classification code.

The third edition contains updates and corrections.

Comment:

Be aware of the numerous titles published by infamous VDM Publishing group on soil
classification. This group known for using free-access sources (e.g. Wikipedia) and the work of
graphomaniacs with false publication histories, already covered all the areas of human activities
and now approached soil science. A number of titles appeared on the well-known bookstore
websites, such as “Soil Classification”, “Soil Genesis and Classification”, “Unified Soil Classification
System” etc. These books are compiled of unedited texts found in Internet and cannot be regarded
as scientific monographs. The editorials may be entitled VDM, Alphascript, Betascript, Fastbook
Publishing, Doyen Verlag and Hephaestus Books. The editors may differ, but the most productive
ones are Lambert M. Surhone, Mariam T. Tennoe and Susan F. Henssonow. We do not know, if
these people are real, but they already edited more than 350,000 books. Please be cautious
ordering books in a store. See for details e.g. http://en.wikipedia.org/wiki/VDM_Publishing
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Historical Paper: Chemical Principles of Soil Classification

Cyril G. Hopkins. 1908. Chemical principles of soil classification. Science, Volume 28, Issue 729, pp.
857-868.

SCIENCE

A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, FUBLISHING THE
OFFICIAL HNOTICES AND PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR THE ADVANCEMENT OF BCIENCE.
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GIT.F‘MI("AL PRINCIPLES OF ROIL
CLABSIFICATION®

It seems appropriate to preface this
paper with some direct quotations from a
recent publication of national authority
which deal with important questions eon-
cerning the chemical principles of the soil.

I read from the ‘* Hearings before the
Committee on Agriculture of the United
States ITouse of Representatives '’ under
date of January 28, 1908,

Mr. Whitney, Chief of the Bureaw of Soils.
The investigations of the Bureau of Boils, as to
the cpuses of the deterioration of soils, and the
causes that limit crop production, have changed
the view-point of the entire world. The recemt
investigations of the bureau in soil fertility have
changed the thought of the world, and several
foreign governments, notably the governments of
France, of Japan, of South Africs, and of Aus-
tralia, have taken up these new ideas of soil fer-
tility. (Pp. 428, 420.)

The Ohairman, A few years agoe the bureau
issued a bulletin which was gencrally construed
as meaning to state the proposition that all soils
had all the plant food necessary for a maximum
growth or erop. The inference, of course, from
that was that, sueh heing the case, one soil was
as good as another. Now, I would like to know
whether the popular conception of that bulletin
was wrong or whether the position of the bureau
has changed.

Mr. Whitney. That touches on the chemical
side of the investigations of the burean, and we
have Mr. Cameron here, who did the work, and
possibly he might answer that. (P. 439.)

Mr. Camerot. 1 would say that the main
opposition to this view has beem from Dr. Hop-
kins, from the University of Illinois.

* Address before the Ameriean Somely of Agron-
omy at Cornell University, Ithaca, New York,
July 11, 1808,
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Again, the buveau does conténd that the soil
comtaing emough plant nutrients to support life
and give good erops, for it has been shown sciem-
tifieally in thiz country and abroad by many in-
vestigators in the past, and by many numerons
recent investigations, thal all seils contain prae-
tically all the common rock-forming minerals.
Now, it iz a principle of chemistry that when a
solvent is bronght in contact with a substance,
that substance will go into solution until there is
a state of equilibrium between the quantity of
the substanee outside and imside; in other words,
wo get a saturated solotiom, If these rock-form.
ing minerals were in a1l soils we should have the
same solutiom in every soil, and that has been
shown to be the case. There are various varia-
iions, due to absorptiom, perhapa of the seil. In
the firat place, I must ask yon gentlemen to remem-
ber that the soil and the plant and the water in
the soil is moving, The aoil grains are conztanily
moving, and the solution in the soil is constantly
moving, and the growing plant is constantly mov-
ing, If a plant stops for a moment it dies. The
soil solution ean not stop for a moment, beeanse
it has to be moving all the time. When water
falls on the soil part of it rums off the surfaee,
and part of it runs through the surface by gravi-
tation and comes cut in the subsoil, and part of
it starls and rises as soon as we get sunlight on
the aurface, and this part comes up in films over
and through the finer spaces, and is bringing with
it dissolved material from below. }

The water that falls and goes threugh down
and out goes rapidly through larger openings, and
gets very little of the soluble material, because it
is not long in contaet with the =oil graims. It
geta some by reason of the fact thal, as we know,
our springa amd rivers and walls are all soil solu-
tions and carry mineral matter. Now, waler
rising by capillarity can not get very concentrated
beeause it gets saturated with the minerals, and
any excess that i3 contained in it is thrown out,
exeept in extreme conditions, as in the west, and
then we get alkali eonditions; but under ordinary
humid conditions we can not have an cxcess of it,
and the soil solution is bringing materials from
below which the plant mets, and as 2 matter of
fact the most important diseovery of the Bureau
of Soils in recent years is that plants are feeding
on material fram the subsoils, far helow where the
roots go. If this iz true, and there are many
other arguments in the same line, it is absurd to
make an analysis of the surface soil and say that
is the soil that the plant is feeding on. It is not.
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The solution is changing around the plant roots,
and it is mot the sorface matlerial alone on which
the plant is feeding.

Now, I am sorry to say that I shall have to
make this personal, but in Illinois they have been
carrying on a long series of experiments and have
been maldng amalyses of the soils, and they stated
that in the soils of Illinois there are just so many
pounds of phosphorus, and we know what a eorn
crop will take out of the soil, and therefore we
can say that a corm erop will take out so mueh
each year, and these soils will last only a certain
number of years—I hesitate to say how many, I
do not reesilect how many—I think about fifty
years. The work we earry on, which was largely
given in this bulletin which has been eriticized,
absolutely overthrows that contention. The soil
is changing; it is comstantly supplying the ma-
terial of the soil solution, and we know that soils
hawve lagted thousands and thousands of yeara, and
we have records of soils in India that have lasted
two thousamd years, and we know they do not
weal out, and we gave the explanation why they
did not, and why the land did not begome o sterile
waste, and it naturally aroused a feeling of eppo-
sition in the breast of thia gentleman,

The Chairman., When you say that all soils
contain all the elemfents of plant food, and there
is in those soils at all times o saturated solution
of which all these elemnts of plant fopd make a
part, do you not practically gay that all soils have
all the plant food they need, and that it is at all
times available for the plant; or ia it not awvail-
able for the plant if it is in a saturated solution?

Mr. Cameron, Certainly, if there Ia water
encugh; if the soil is moist.

The Cheirman, Is is not, therefore, a justi-
fiable inference from what you have said, that
there is all the time in all soils enough plant food
avaflable for plant life?

My, Cameron. True; perfectly true as regards
the mineral nutrients,

The Choirman. Then T come back again to
the guestion, Why is it necessary, or iz it in your
judgment necessary, ever at any time to introduce
fertilizing material into any soil for the purpose
of increasing the amonnt of plant food in that
soil?

Mr. Cameron. Not in my judgment,

The Chairman. Then in your judgment the
only reason for the intredustion of fertilizers is
for the antitoxie effect or the mechanieal effect
they may have on the soil.

Mr. Cameron, Mainly that, but there are prob-
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ably other functions of fertilizers that we know
comparatively little about. We know that certain
kinds of life, bacteria, molds, ¢an grow in certain
solutions of salts, and ean not in others. It may
be that fertilizers affect them. But all that is an
unexplored fleld, and little is known about it. . . .
If you will allow me to any one more word about
fertilizers: What are fertilizera? What are the

characteristios that a substance must have in order

to be a fertilizer? It must be obtainable in large
quantities, It must also be cheap, Now, the sub-
stances whieh are used as fertilizers in fertilizing
material are substances which can be obtained in
large quantities. They are substances, and are
the only substances, which we ean get hold of that
we can get in large quantitiss that we can get
cheap, and with one exception, that ia, sodium
chloride—common salt. It has not been much
used as a fertilizer, becauwse it has not any se-
called plant food in it; and yet it has been used
in guite a large number of experiments on quite
a large seale, and wherever it has been used it has
generally been found io be quite a good fertilizer.
In the investigations of the bureau we have used
prrogallol. It eontains no plant food, but carbon,
hydrogen and oxygen, yet, nevertheless, it iz a
powerful fertilizer; but it ecan not be obtained
cheaply. It iz worth over 82 a pound, and nobody
would think of recommending it as a fertilizer.

Mr. Pollard. Ts that theory about all soils
containing all the necessary constituents of plant
food gemerally held by all scientists?

Mr. Cameron, It is sccepted by the phyaical
chemists, and by the majority of plant physioloe-
gists, and by a large percentage of the agrieultural
investigators,

Mr, Pollard, Throughout the country?

Mr. Cameren. Throughout this country and
Europe; more in Europe tham in this country,
We have received far more recognition abroad
than in thia eountry, but the aceeptance of it is
growing very much more rapidly, Within the last
two years several of us have leetured at the agri-
eultural colleges and have explained these views,
and have shown that the eriticism which came to
Bulletin No. 22, of which T have spoken, was
largely incorrect, founded on false premises, and
a3 a result of that we have a large mass of evi-
dence in the form of letters, and other evidence
in the fact that a number of agricultural schools
are now teaching this, and are using our bulleting
aa text-books, that these views are aceepted every-
where,

My, Pollard. You have reached a point where
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there is mo question about the scundness of that
view !

My, Cameron. I fecl absolutely sure of it, and
I think there is no question but that 90 per cemt.
of the scientific men® of this country would back
that up.

My, Pollard. The reason I asked this question
iz that it seems to me that all of the bureans—
I do mot say 1§ with reference to this burean in
particular, but all the bureaus of the wvariouns
departments at Washington—ought to be wvery
careful about sending out matter of that kind
unless they are sure, unless they have proven
their ground, beeause it iz likely to mislead and
make trouble. That was the reasom I asked the
guestion,

Mr., Cameron. There has nol beem a publica-
tion on the subject of soil fertility going out from
the Bureau of Soils—and I think I ecan speak
advizedly, for every one has gone through my
hands-—in which we did not have the experimental
proof long before the publication went out, and
that this is being recogmized I think I can elaim
by the fact that a number of agricultural colleges
in the country are using our bulleting as text-
bocks. I have recently come from a lecture trip
extending from Louisiana to Michigan, and I
found everywhere that thiz was being taunght,
and, as I =ay, our publieations are being used for
text-books, (Pp. 445-440.)

Here we have some very plain, coneise,
and authentic statements of the teaching
of the United States Burean of Seils con-
cerning the chemieal prineiples of soil
fertility ; and these statements are in har-
mony with the teaching in past years.
Thus on page 64 of Bulletin 22 of the
Burean of Soils, published in 1803, we
read:

That practieally all soils contain sufficient plant
food for good yields, . . . that this supply will be
indefinitely maintained.

And on page 59 in the same bulletin
were published the following statements:

In truck soila of the Atlantic coast, when 10
or 15 fonz of siable manure are annually applied

*Bea report adopted by the Norfolk Convention
(1007), of the committee of seven on the presi-
dent’s address before the Assoeiation of Official
Agricultural Chemistz in 1906, published as IIli-
nois Cireular 105,
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to the nere, in the tobacco landa of Florida and
of the Comneclicut Valley, where 2,000 or 3,000
pounds of high-grade fertilizers carrying 10 per
eent, of potash are used, even where these applica-
tions have been continued year after year for a
eongideralde period of time, the dissolved snlt con-
tent of the 2oil as shown by thizs method is not
esspntially different from that in surrounding
fields that have been under extensive cultivation.

In England and in Scotland it is customary to
make zn allowance to temants giving up their
farms for the unused fertilizers applied in the
previous seasoms. The basiz of this is usually
taken at 30 to 50 per cent, for the flrsl year, and
at 10 to 20 per ceni. for the sepond year after
application, but in the experienes of this burean
thers is mo such apparent continuous effect of
fertilizers on the chemical eonstitution of the soil.

Again, on pages 21 and 22, Farmers’
Bulletin 257, published in 1906, we have
the following definite statements from Pro-
fessor Whitney :

There is another way in which the fertility of
the soil can be maintained, viz, by arranging &
system of rotation and growing ench year a erop
that is not injured by the excreta of the preceding
erop. . . . In other experiments of Laws and
Gilbert they have maintained for fifty years a
yield of about 30 bushels of wheat continuously
on the same soil where a complete fertilizer has
been used. . . . With a rotation of crops without
fertilizers they have alse maintained their yield
for fifty years at 30 bushels, so that the effect of
rotation has in such case been identical with that
of fertilization,

It is not my purpose in this paper to
discuss the work® and theories and eon-
clusions of the Burean of Soils, except so
far as seems necessary in fixing upon some
chemical prineiples fundamental to main-
tenance of the fertility of American soils.

Aside from negative factors, ineluding
the prevention of injury hy disease, insects,
weeds, ete., we must recognize six essential
and positive factors in erop produetion :

First, the seed, whose value is governed
by kind or variety, by previous seleetion or

*Bee IMlinels Experiment Station cireulars 72
and 103, and the Norfolk report (1907) of the

committes of seven on the president’s address of
1906, Association of Offeial Agricultural Chemists.
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breeding, and by inherent vitality and the
vigor of growth to be imparted to the
young plant.

Second, the home of the plant, or the
physical character of the soil, including
stroeture, texture and tilth.

Next, the heat, light and moisture, which
influence so markedly the rate of prowth,
and which can be controlled to a greater or
less extent beyond what is done under the
normal eonditions of erop produetion.

And lastly, the plant food, a factor of
no less importance to erop production than
is animal food to the growth of animals.

It ean not be said that any one of these
factors is the most important, heeause
every one is absolutely essential; but it ean
be said that of the factors that may be con-
trolled plant food is certainly the most
neglected and possibly the least under-
stood, not only by practising farmers, but
alsc by many agrieultural teachers and in-
vestigators,

Failure to appreciate the importance of
the plant-food factor is due in part to the
short-sighted view too ecommonly given to
the problem,

The great question that stands before the
soil investigator, and before the American
people is not how to grow good erops for
the next year or even the next generation
alone, but how to permanently maintain
the fertility of American soils. As soon
as we try to plan for permanent systems
then we begin to realize the limitations of
our plant-food supplies. .

Another matter that has led to mueh
confusion and misunderstanding is the
common talk of available plant food, as
distinet from the total supply, when as a
matter of faet there is no definite line of
distinetion. The question as to the amount
of available plant food eontained in the soil
at any given time is very insipmificant in
comparison with the question how to make
plant food awvailable, The plant food re-
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moved from the soil by a erop is not avail-
able when the erop is planted, but it must
be made available during the growing
season,

Plant food is made available by ehemical
and biochemieal processes, of which amno-
nification and nitrification are among
those best understood. The products of
organiec deeomposition and nitrification, in.
cluding wvarious organic acids, ecarbonie
acid, and nitrie acid, are very efficient as
solvents for the mineral plant food. Thus,
in the conversion of organie nitrogen into
nitrate nitrogen for a hundred-bushel erop
of corn, the nitric acid formed is alone
suffieient to convert seven times as much
tricaleium phosphate into monoealeium
phosphate as would be required te supply
the phosphorus for the same erop; but, of
course, it is not limited to this reaection.
The presence of ealeium earbonate, or some
free base, and of oxygen, as in the aeration
of the soil by tillage, will assist greatly in
the decomposition of the soil and con-
sequent liberation of plant food.

Some inorganie reactions, many organie
reactions, and most biochemical reaetions
are not instantaneous, but long continued,
and the rate of reaction iz influenced by
many factors, including temperature, con-
centration, aeration, and the presence of
eatalytic agencies and bacterial food-sup-
plies. Under controlled econditions the
length of time required for many such re-
actions is now determinable; and any soil
investigation is incomplete which disre-
gards the presence or absence of aetive
decaying organic matter. It should be
understood, too, that this term iz not
synonymous with humus. Partially de-
cayed peat has no such value as fresh farm
manure, clover or other green manures,
even though the peat may contain as large
or larger amounts of plant food, and pro-
duee similar physiecal effects. The one iz
in a sense embalmed and very inactive,
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while definite and continued chemical ae-
tion is needed and is produced by the fresh
materials,

Among the most unsatisfactory and mis-
leading investigations are those from which
the use of insoluble plant-food materials
has been condemmned beeause they have
not responded when applied in the absence
of adequate supplies of active organic
matter.

Under similar physical eonditions the
amount of plant food made available dur-
ing the season varies chiefly with three
factors: namely, the presence of calcium
carbonate, the supply of deeaying organie
matter, and the stock or store of fertility
contained in the soil,

To supply the soil with decaying organic
matter, and with lime if needed, is a neces-
sary part of all extensive agricnltural prac-
tise, and, with these provided for, the
question of the total stock of plant food
becomes of first importanes. To illustrate
this importanes we may well consider some
well known soils. '

The early Wisconsin brown silt loam
prairie, one of the commonest soil types in
the Illinois corn belt, contains in the
plowed soil of an aere (7 inches deep)
1,190 pounds of phosphorus and 36,250
pounds of potassinm. For one hundred
bushels of corn each year the total supply
of phosphorus is sufficient for only seventy
years, while the potassinm is sufficient for
more than seventeen centuries.*

In the unglaciated yellow silt loam hill
land, the most abundant soil type in seven
counties of southern Illinois, the total sup-
ply of nitrogen to a depth of 40 inches
is sufficient for less than sixty such erops
of eorn, while the total supply of potas-
gium to the same depth is sufficient for
more than ten thousand crops, assuming
in both cases that the grain is harvested
and the stalks left on the land.

*IMlinois Experiment Station Bulletin 123,
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For a hundred-bushel erop of corn per
acre (grain and stalks) the total supply of
potassium in our peaty swamp land (seven
inches deep) is sufficient for 41 years,
while in the yellow-gray silt loam of the
Late Wiseonsin glaeiation it is sufficient for
G700} years.

The amounts of plant food referred to
represent neither the so-called awvailable
plant food nor the acid-soluble portien, but
the absclute total contained in the aoil
strata mentioned. Many other illustra-
tions might be given showing enormous dif-
forenees in chemieal composition of dif-
ferent extensive types. Thus the soil at
Lexington, Ky., upon which are located
gome of the experiment fields of that sta-
tion, eontains from ten to twenty times as
mueh total phosphorus as the soil upon the
university farm at Urbana, Illinois.

While the detail soil surveys and the
location of boundary lines must be based
primarily upon soil formation, topography,
physieal composition and appearance, cer-
tainly no aoil elassifieation is complete
which ignores the determination of the
total supplies of plant food the soils
eontain.

Even the figures given above may not he
of the greatest interest for the produetion
of a few crops, but shall we confine our ai-
tention to the possible produetion of a few
more erops !

Among the great material problems of
the United States of Ameriea there is one
that stands supreme and incomparable;
namely, to diseover and to prastise systoms
of permanent prosperons agriculture. This
is a problem that no country has ever
solved as we must solve it,

There is permanent agrieulture in the
valley of the Nile, enriched by the deposits
of milt from the annual overflow. There is
permanent agrieulture in the riee fields of
the Ganges Valley in India and the Yang-
tze-Kiang in China, where the goil iz re-
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newed by the frequent torrential overflows
or hy irrigation with water ecarrying
suspended fertility brought from unmeas-
ured hillsides and mountain slopes.

There is permanent agriculture, in de-
graded form, in many eountries, on sloping
hill lands whose worn-out surface soils are
washed away in proportion equal at least
to the rate of exhaustion of the mineral
plant food; where two or three meager
erops ean always be grown after the land
has been turned back to nature for a
decade to be restored in some measure by
nature’s own method of covering the land
with vegetation, mold and sod, largely by
the aid of legume plants and nitrogen-
fixing hacteria,

There is almost permanent agriculture
on the black cotton soils of India which
oecupy extensive level uplands, where the
rainfall is all within three months and
where during the nine months of drouth
the soil opens every few fect with eracks a
foot wide and more than ten feet deep into
which more or less of the worn-ont surface
soil falls or is earried by the winds or tor-
rential raing which break the drouth.
Here where the natives turn the soil to a
depth of two feet or more, cotton, yielding
4 hundred pounds of lint to the aere, is
still grown, after hundreds, and possibly
thonsands, of years of continuous agrieul-
ture.

Theze deep black cotton soils of India
furnish the only ezample of apparent
permanent agrienlture on land that iz not
renewed by overflow or by erosion or by
direct applications of plant food ; and even
here, it may be noted, the produet which
leaves the farm, cotton lint, earries away
but little plant food from the soil, and the
average vield is only ome tenth of that
from our own best eotton lands.

No other eonntry has vet solved for us
Ameriea’s first great material problem—to
discover and to practise systems of perma-
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nent agriculture—for the wheat belt, and
for the eorn belt, and for the eotton belt;
but we believe the problem is being solved
for the state of Illinois—mnot by theories or
hypothesis, but by mathematical and chem-
ical facts, supported by actual demonstra-
tions in the fleld and on the farm in all
parts of the state. So far as T have been
able to learn, the oldest soil experiment
fields in the United States are in Tlinois,
with an authentie record and history of
nearly a third of a eentury; and extensive
investigations are in progress on subse-
guently established fields, Lands that
were onee poor are becoming rich—rich in
materials  absolutely required to make
erops. Where 12 bushels of wheat were
eommonly grown, 30 bushels are now pro-
duced, and in both eases the same crop
rotation is praectised, wheat being grown
but onee in four years on the same fleld.
Where without sofl {reatment, in the best
rotation, eorn yields but 50 or 60 bushels,
the present average yield on treated land
is from 90 to 100 bushels, under the same
crop rotation. Where clover commonly
fails or yields less than a ton of hay to the
acre, two to three tons are now produced
on properly treated land.

How is this accomplishedt Simply by
knowing the chemistry of the air and of
the goil and by applying that knowledge
mathematically to agrieulture, by drawing
upon these natural sources for every ele-
ment of plant food which they eontain in
inexhaustible amount, and by supplying
from other sourees such elements as it is
mathematically impossible for the air or
soil to furnish indefinitely., Where the =soil
eontaing a very limited amount of any ele-
ment of plant food not present in the
atmosphere, that element is supplied not
in small quantities of high-prieed soil stim-
ulants as in the so-ealled “‘complete fertil-
fzers”” that have helped fo roin much of
the lands of the eastern and southern
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states, but in the positive addition of plant
food in larger amounts than are reguired
for the largest erops, so that the soil be-
comes richer, actnally and mathematieally,
even though large crops are removed from
the land. The fertilizers thus used are not
artificial, but natural, and chiefly in the
same form as existed originally in our
naturally rich virgin soil.

Chief among the materials that we have
found it neeessary to use are fine-ground
phosphate rock and natural limestone,
together with abundance of legume crops,
which must be returned to the land either
direetly or in manure,

We have absolutely permanent supplies
of nitrogen in the air, to be secured as
needed by means of clover and other
legume crops, and for our system of farm-
ing we have in our commeon soils almost un-
limited supplies of potassium and of the
other less important essential mineral ele-
ments, which may be liberated as needed
by means of decaying organie matter; so
that with these, as with our inexhaustible
limestone deposits, we are agriculturally
independent. But, as the result of hun-
dreds of analyses® of soils and crops, we
know that the average common prairie and
upland timber soils of Illinois contain
about 2,000 pounds of total phosphorns
per acre-foot, and with egual chemieal and
mathematical aceuracy we know that a
hundred such erops as we are now growing
on our richest and best fertilized lands re-
move from the soil about 2,000 pounds of
phosphorns. A thonsand years of such
cropping would require every pound of
phosphorus contained in our average soil to
a depth of ten feet,

Whatever we might wish to believe, we
ean not alter these absolute facts. We
need to conserve our supplies of phos
phorus, whether in the deposits of natural
phosphate roek or in our farm lands or in

1linois Experiment Station Bulletin 123,
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the produets of the soil, as in grain and
bone and animal fertilizers. Of course, if
we raise erops only half as large as are
possible under our normal conditions of
rainfall and sunshine, then our draft upon
the soil is so much less; and if we return in
farm fertilizers a part of the fertility re-
moved in erops, we may still farther post-
pone the day when the soil will refuse to
honor the drafts we try to make.

It would seem not only important and
appropriate, but especially necessary, to
emphasize these facts, if from the position
of highest agrieultural authority should
continue the wide-spread promulgation of
the remarkable theory:

That practieally all soils contain sufficient
plant food for good crop yields, that this supply
will be indeflnitely maintained;® that there ia
another way in which the fertility of the soil ecan
be maintained, viz, by arranging a system of rota-
tion and growing cach year a crop that is not
injured by the excreta of the preceding erop;’
and thai it fs not necessary ever at any time to
introduce fertilizing material into any soil for the
purpose of inereasing the amount of plant food in
that =0il®

In a public address before the American
Society of Agronomy upon the Chemieal
Principles of Soil Classification, T ean not
conseientionsly omit a protest against this
teaching. That erop yields are inereased
by application of plant-food materials is
universally and absolutely known, and this
fact is of course admitted by all; but the
mere admission of this absolute fact does
not relieve in the least the serious menace
to American agriculture of the offieial

*From page 04 of Bulletin 22 of the Burean of
Seils, published in 1903.

TFrom page 21 of Farmers' Bulletin 257, by
Milton Whitney, Chief of the Burcan of Soils,
published in 1008,

*From the Hearings before the Committee on
Agriculture of the House of Reprosentstives, on
January 28, 18083, in the committes’s dizeussion
with leading members of the Burean of Soils,
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teaching that such applications are entirely
unnecessary, that it is never necessary at
any time to introduee fertilizing material
into any soil for the purpose of inereasing
the amount of plant food in that soil.

Under this doctrine farmers are taught
to use, and to depend upon, any means or
method that will stimulate erop yields,
with no purpose or thought of maintaining
or inercasing the plant food in the soil,
Tt is held that crop rotation is suffieient to
maintain the fertility of the soil, and that
powerful soil stimulants, such as guick-
lime and salt, will also accomplish this end.
On the other hand, the positive addition of
valuable plant food to the soil in systems
of permanent soil enrichment is distinetly
discouraged, such practise being de-
nounced as wholly unnecessary. Indeed,
farmers are strongly encouraged to rob
their land of its fertility to the greatest
possible extent and to make no return of
plant food to the soil.

Furthermore, under this doctrine there is
every inducement to sell, for a frifle, not
only the million tons of phosphate rock
now being annually exported from this
country, but still larger and more ex-
haustive amounts of this tremendously
valuable and absolutely necessary natural
resource whose conservation is of the
gravest importance to the United States,
and of the most far-reaching consequence
to our national prosperity,

Indeed, this is a matter of such vital con-
cern to this eountry, and espeeially to the
great agricultural states, that it can not
rightly be ignored; for, if these nnsup-
ported theories are gemerally accepted by
the farmers of the United States, and if
the future, in harmony with all the past,
only proves that erop rotation will not
permanently maintain the fertility of the
soil, and that the use of soil stimulants only
leads to ultimate land ruin, then who shall
estimate what proportion of the farms that
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are now prosperous and capable of in.
augurating and supporting systems of
profitable improvement leading to perma-
nent prosperity, would, under fifty years’
struggle to practise this theory, become too
completely impoverished ever to redeem
themselves from ultimate land ruin?

Surely we should eonsider the inadequate
foundation of this widely promulgated
hypothesis, that practically oll soils contain
sufficient plant food for good crop yields,
that this supply will be indefinitely maoin-
tained, that erop rotation alone will maoin-
tain the fertility of the seil, and that it iz
not necessary ever of any time fo introduce
fertilizing material into any soil for the
purpose of inereasing the amount of plant
food in that sodl.

The one theory advanced in support of
this remarkable doctrine is based upon the
assumption that sufficient amounts of solu-
ble plant food are brought up from the
lower subsoils by the rise of capillary water
to eonstantly replace the plant food re-
moved by the larrest erops, and thus to
permanently maintain the fertility of the
surface soil.  (See hearings before the
Committee on Agrienlture, January 28,
1908.)

It is well known that soluble materials
are bronght from the subsoil to the surface
by capillary moisture in semi-arid eoun-
tries where the water leaves the soil, not
by drainage, but only by evaporation, and
also that there iz some little tendeney in
this direction in humid countries, especially
in times of partial drouth, but for all nor-
mal agricultural eonditions this movement
is insignificant eompared with the actual
losses of plant food in drainage water and
in erops removed.

This truth is already fully established,
not only by the faet that underground
drainage waters always carry off some
soluble plant foed, but also by the fact that
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in humid regions the surface soils are not
richer, but much poorer, than the lower sub-
soils—in potassium, in magnesium, in lime,
and in all other constituents that dissolve
in the soil waters and that do not aceumu-
late in the humups from plant residues,
Indeed, the surface even of normal virgin
soils is almost invariably markedly poorer
in such mineral constituents than are the
eorresponding lower subsoils: so that in all
countries the eommon method employed by
geologists for ascertaining the relative age
of different soils is to determine the depth
of so0il to which some mineral constitnent,
as lime, has been leached out. It is every-
where recognized, both in scienee and im
practise, that more or less of the plant food
applied to soils is lost by leaching.

One of the most potent factors in the
formation of all residual soils is the process
of leaching, Thus, from the leaching of
disintegrated rock have soils been formed.
Limestone soils were originally impure
limestone rock from which a very large
percentage of the original rock material
has been removed by leaching. No geolog-
ieal fact is better established or more uni-
versally recognized. From 75 to 90 per
cent. of the original roek formation is not
infrequently removed hy leaching in the
making of residual soils.

Under ordinary circumstances, T would
ne more think of taking up the valnable
time of this soeiety by eciting proofs of the
marked and continuous losses of plant food
by leaching from the surface soil, than I
would to cite the proofs that the earth is
round, for the one faet is as well established
as the other; but under the extraordinary
cireumstances of the confident prommulga-
tion from the position of highest agrieul-
tural authority of the theory that the fer-
tility of American soils will be permanently
maintained by the rise of plant food in
capillary moisture, I feel justified in bur-
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dening wvon with one illustration of the
hundreds that might be given,

The soil of the famous Rothamsted Ex-
periment Station is underlain with a bed
of caleinm carbonate, in the form of chalk,
at a depth of eight feet or more. Hers,
them, is certainly the ideal condition with
an immense supply of lime in the lower
gnbsoil, *“far below where the roots go,”
from which there should be an ahundance
carried up to the surface by capillary mois-
ture, in accordance with the theory that
“there is a steady tendeney foward an
acenmulation of dissolved mineral matter
at the surface,’*?

Now what do we find the truth to he?
Is there a steady tendeney toward the
acemmnulation of lime in the surface soil at
Rothamsted ?

The existing information is very com-
plete on this point.  During a period of
40 years, from 1865 to 1905, large mumbers
of analyses have heen made. of the Rotham-
sted soils, During that time, aceording to
Director Tall' and Dr, Miller, from nine
different plots on Broadbalk Field there
have been the following losses of caleinm
carbonate per acre per annum from the
surface 9 inches:

Fannda
From Plot 2b ... .. ... oo FO0
From Plat 3 ... i, 800
TFrom Plot & ... oo 878
From Plod & .. ... ... ... ...... 1,174
From Plot 7 ... oo ool 1,010
TFrom Plot 8 (.. o0 iiiiiinean.. 1,174
From Plot § ... v oo 504
From Plot 100 .. ... . oo ... 1,045
From Plot 11 ... .00 iiieiiiinan.. 1,420

The truth is that instead of an accumu-
lation at the surface. there has been a large
logs of ealeium carbonate from every plot,
the total loss in 40 years ranging from

" Cameren, in “ Cyclopedia of Amervican Aprieul-
tura®™ (19073, Vol. T., p. 370,

¥ Proceedings of the Royal Socicty (1903), Vel
77,
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11 tons to 28 tons per acre, and varying
with the manures applied and the crops
produced.

Furthermore, from eight different plots
on Hoos Field there have been the follow-
ing average yearly losses:

Paunds
From Plot 10 .. ... 0. i, 1,185
From Plob 40 ... ... ..o 723
From Plob 14 ... ... ooty THa
From Plot 44 ... ... .. ... ... TE0
From Plot 1IN ..o o iinas 772
From Plot 4¥ ... ... ..., e 654
From Plot 10 ... e Ta0
From Plot 7-8 ... ... ... . . i, 8548

Here, again, every plot reported has sus-
tained a large loss, the average heing about
the spme as for Broadbalk Field, The
investigations reported also inelude Agdell
IMeld and Little Hoos Field, both of which
have likewise suffered loss in about the
same amonnt as Broadbalk and Hoos.

Surely with this common knowledge of
nneompensated loss by leaching in all nor-
mal humid seetions, we dare not hase our
definite plans for systems of permanent
agrienlture npon a theory that by the rise
of ecapillary water plant food iz bronght
from the lower subsoils sufficient to meet
the needs of large erops and to maintain
the fertility of the surface soil in all places
and for all time; and wyet this is the one
foundation npon which the teaching of the
Burean of Soils rests coneerning permanent
supplies of plant food, and is, according to
Dr. Cameron, ‘““the most important dis-
eovery of the Bureau of Soils in recent
vears.'’

In 1839 the following statement was
made in Sir Humphry Davy’s “Agricul-
tural Chemistry’™ (p. 343)

Some eflects attributed to exhauvstion of soil
may be owing Lo exeretions from roota, injurions
to the plants which have yielded them, and yet
benefieial to tiher kinds of plants; in one in-

stanee aeting the part of a poison, in the other
of a manurs,
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Other literature is also cited in this an-
cient volume, showing that the investiga-
tion of this problem of toxic exereta from
plant roots was a live guestion seventy
VEars ago.

That erop rotation has great value has
been recognized for centuries and nowhere
has its importanee been morve elearly shown
than on the oldest soil experiment fields at
the University of Illinois, where, after 30
vears of erop rotation, 58 bushels of corn
per acre are still produced as an average
of the last three erops, while less than 25
bushels is the average for the same three
years on land where corn has been grown
every year for 30 years, The value of crop

rotation must be attributed to the assistance

thus rendered in retarding the development
and multiplieation of injurious insects and
fungous or bacterial diseases and possibly
in avoiding injury from poisonous plant
excreta, and to the addition of organie
matter, which supplies some nitrogen and
hastens the liberation of other essential
elements; but the effect of erop rotation is
always to reduce, and never to augment, the
total supply of mineral plant food in the
goil and subsoil.

The bank must receive deposits as well
as honor ehecks and drafts; the merchant
must purchase stock as well as sell goods;
and likewise, if we are to remove continu-
ally plant food from the soil in large erops,
we must give back to the soil with intelli-
genee based at least upon the mathematieal
tacts.

This is truly the age of seience, but sei-
ence means knowledge: it does not mean
theory or hypothesis. Omne dollar taken
{rom 100 dollars leaves not 100 dollars, but
only 99 dollars, This is a secientific fact
which no theory or hypothesis ean nmllify.
Likewise when a crop removes 20 pounds
of phosphorus from the soil it leaves that
goil 20 pounds poorer in phosphorus than
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before the erop was grown, The rotation
of crops or the application of salt or some
other stimulant may liberate another 20
pounds of phosphorns from the soil and
thus enable us to grow another erop the next
year, and possibly this may be repeated for
several or many years, but meanwhile the
total supply of phosphorus in the soil is
growing smaller and smaller year by year,
until ultimately neither erop rotation nor
soil stimulants ean liberate sufficient phos-
phorus from the remaining meager supply
to meet the needs of profitable erops,

It iz certainly safe teaching and safe
practise to return to the soil as much or
more than we remove of such plant-food
elements as are contained in the soil in
limited amounts when measured by the
actual requirements of large crops during
one lifetime.

The average prairie soil of more than
20 counties in somthern Illineis eontains
such a limited supply of phosphorus that
60 sueh crops as we raise on our best
treated land in the corn belt would require
every pound of phosphorus eontained in &
12-inch stratum of the southern Illincis
soil; while two eenturies of such erops, if
they could be grown, would completely
exhaust the soil of its phosphorns eonfent
to a depth of 40 inches.

These are the oldest prairie soils in the
state, both agriculturally and geologieally.
They are also the poorest prairie soils in
the state in the total supply of every valu-
able plant-food element. In harmony with
universal experience, these soils do not im-
prove, but continually deteriorate with time
and use where no adequate return of plant
food is made. These soils are not renewed
by deposits from overflow or by the removal
of the depleted surface by erosion, and
without the positive addition of deficient
plant food the future condition of these
goils must be the same as the present con-
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dition of much of the level upland plains
of populons China, where now exist soil
areas hundreds of square miles in extent
that are absolutely depopulated, the restora-
tion of which has been called *‘The Prob-
lem of China.'’

Permanent agriculture is the only strue-
ture upen which the future prosperity of
the American nation can be secured, and
the absolutely essential foundation of per-
manent agriculture is the fertility of the
goil. Cyrn, G, HopEINg

U~IvERSITY ©F ILLINOIS

EXTRACTE FROM PRESIDENT ROOSEVELT'S
MESRAGE TQ THE CONGREES

Ir there is any one duty which more
than another we owe it to omr children
and our children’s children to perform at
onee, it is to save the forests of this country,
for they constitute the first and most im-
portant element in the eonservation of the
natural resources of the comntry. There
are, of course, two kinds of natural re-
gources. One is the kind which can only
be used as part of a process of exhaustion;
this is trne of mines, natural oil and gas
wells and the like. The other, and of
course ultimately by far the most impor-
tant, inelndes the resources which can he
improved in the process of wise use; the
soil, the rivers and the forests come nnder
this head. Any really eivilized nation will
so use all of these three great national
assets that the nation will have their benefit
in the future.

Just as a farmer, after all his life making
his living from his farm, will, if he iz an
expert farmer, leave it as an asset of in-
creased value to his son, so we should leave
our national domain to our children, in-
creased in value and nof worn out, There
are small gections of onr own eountry, in
the east and in the west, in the Adiron-
dacks, the White Mountains and the Ap-
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palachians, and in the Rocky Mountains,
where we can already see for curselves the
damage in the shape of permanent injury
to the soil and the river systems which
comes from reckless deforestation. It mat-
ters not whether this deforestation is due to
the actual reckless eutting of timber, to the
fires that inevitably follow such reckless
eutting of timber or to reckless and uncon-
trolled grazing, especially by the great
migratory bands of sheep, the unchecked
wandering of which over the country means
destruetion to forests and disaster to the
small homemakers, the settlers of limited
means.

Shortsighted persons, or persens blinded
to the future by desire to make money in
every way out of the present, sometimes
speak as if no great damage would be done
by the reckless destruction of our forests.
It is diffieult to have patience with the
argnments of these persons. Thanks to our
own recklessness in the use of our splendid
forests, we have already erossed the verge
of a timber famine in this country, and no
measures that we now take can, at least for
many years, undo the misehief that has
already been done. But we can prevent
further mischief being done, and it would
be in the highest degree reprehensible fo let
any consideration of temporary convenience
or temporary cost interfere with such ae-
tion, especially as regards the national for-
ests which the nation can now, at this very
moment, eontrol,

All gerions students of the guestion are
aware of the great damage that has been
done in the Mediterranean eountries of
Europe, Asia and Africa by deforestation.
The similar damage that has been done in
eagtern Asia is less well known. A recent
investigation into eonditions in North China
by Mr. Frank N, Meyer, of the Burean of
Plant Industry of the United States De-
partment of Agrieulture, has incidentally



