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Dear colleagues and friends, dear members of the IHSS,
that special time of the year has come again, the time to celebrate and to reflect the year
gone.
It is my pleasure to send you the Newsletter, and to share new information about recent and
upcoming events and other important issues.
This year, the younger IHSS members had the possibility to apply for training awards. The
IHSS has awarded 10 young reseachers. Almost all of them have finished their training and
visits abroad, and some of the reports are given in this newsletter.
In addition, the IHSS Young Investigator Research Award has been announced this year,
and 8 applications have been submitted. The review process, inlcuding external reviewers,
is almost finished and we plan to accomplish the evaluation process and announce the
results very soon.
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The replenishment of fulvic and humic acid from the Suwannee River in southeastern
Georgia is finished, and the freeze-dried reference substances can be ordered now for your
studies.
This year, IHSS has been involved and has participated in several international meetings
with special sessions and contributions. It is our aim to increase the visibility of the IHSS
and to attract researcher to join our society. Many thanks to the national chapters which
organized national and international conferences (Brazil, Chile, Italy, Poland, and Russia).
We have started the collection for the dues of the upcoming year 2018 on January 1, 2018.
By this, you will receive a letter via email with all the details for renewal. We urgently ask
you to renew for the year 2018, and to contact us if there are any problems with registration
or with payment.
In February, the voting for the elections will get started. The positions of the Vice President
and of one Board Member of the Society have to be renewed. The list of the candidates and
the candidates`s statements are attached to this newsletter. The Elections Nominations
Committee is chaired by Prof. Rosario-Ortiz, including additional 3 members: Prof. Mónica
P. Antilén (Chile), Prof. Claudio Ciavatta (Italy), Prof. Seiya Nagao (Japan). As done during
the last years, online voting will be performed. On the following pages you can read further
details for the election process.
Save the date for the upcoming 19th International Meeting in 2018, which will be organized
by our Bulgarian colleagues, led by the local chairperson Professor Ekaterina Filcheva, from
September 16 to 21, 2018. The meeting will take place in the Albena Resort at the Black
Sea, near Varna. You will find detailed information of the meeting “Humic Substances and
their Contribution to the Climate Change Mitigation” on the conference webpage and in this
newsletter.
As done in the years before, the IHSS will fund travel support awards for students to attend
the 19th IHSS conference. We invite all interested young people to have a look at the
announcement, which is published at our webpage. The deadline is January 31, 2018. The
applications have to be sent to the Vice President Yiannis Deligiannakis.
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The good functioning of a society depends on its officers and the members. Many thanks
for your active participation and your effort to forward the ideas of the International Humic
Substances Society. Let us keep in contact to share news and important issues; I am looking
forward to hearing from you and seeing you somewhere in the near future.
I send you all warmest season’s greetings, may you and your families enjoy the moments
together, wishing you a peaceful and happy New Year 2018!

With my best regards,
Gudrun Abbt-Braun
President of the IHSS
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Geosciences Union General Assembly 2018, April 8 - 13, 2018, Vienna,
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o 19th International conference of the International Humic Substance Society;
September 16 – 21, 2018, Albena Resort near Varna, Bulgaria
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Bio-geochemical markers surrogated to fire-induced hydrophobicity.
Model system: Doñana National Park sandy soils
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The impact of soil disturbance on nitrogen partitioning and carbon
sequestration in Mediterranean soils
Genesis of Amazonian Spodosols: a study on the structure and
mobility of organic matter

Attached to this Newsletter: The candidates’ statements and CV’s
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PROFESSOR DR. GEORGE R. AIKEN – A DISTINGUISHED
ORGANIC BIOGEOCHEMIST (1951-2016)
Distinguished organic biogeochemist and long-time researcher with the U.S. Geological
Survey’s National Research Program (NRP), Dr. George Aiken passed away on December
7, 2016. George began his prominent 40-year research career studying many aspects of
natural organic matter in the early 1980’s, in the same period as the founding of the IHSS.
In particular, George played a key role in the initial collection of the Suwanee River humic
and fulvic acid samples, which have served as a great resource for innumerable
environmental chemists, biogeochemists and ecologists over the years. Further, George
was a co-editor of the book Humic Substances in Soil, Sediment and Water (Aiken et al.
1985). This book was planned at the first meeting of the IHSS in Estes Park, Colorado and
served as a comprehensive introduction to the study of humic substances for many
scientists entering the field.
After earning a B.A. degree in Chemistry from Rutgers University, George worked with Dr.
Ronald Malcolm from 1976 to 1979 on the Organic Hydrogeochemistry Project of the NRP
at the USGS’s laboratory in Arvada, Colorado. During this time, he completed a M.S. in
Analytical Chemistry at the University of Colorado. He then headed to Dartmouth College to
work with Prof. Chris Cronin on the effects of acid rain on
soil solution, returning in 1981 to the USGS and the
Colorado Rocky Mountains. In addition to his early work
designing new chromatographic techniques for isolating
humic substances from natural waters, George and
colleagues

carried

out

ambitious

expeditions

to

characterize the seasonal and geographical patterns in
aquatic dissolved organic carbon (DOC), traveling across
the US in a customized mobile water quality lab. The
team brought the same mobile lab to Stephen Foster
State Park in Georgia near the outlet of the Suwanee
River from the Okefenokee Swamp for the collection of
the first set of Suwanee River humic samples for the IHSS. Later on, George participated in
two summer field seasons (1987-88 and 1990-91) in the McMurdo Dry Valleys of Antarctica
to study aquatic humic substances from lakes and streams in an environment where
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terrestrial plants had been absent for millions of years. In 1991, he completed his Ph.D. in
Applied Chemistry (Minor in Geologic Engineering) from the Colorado School of Mines.
Throughout his career, George generously shared his enthusiasm for the study of dissolved
organic matter with his many colleagues and numerous students. George also was a great
storyteller and loved to share anecdotes from his adventures conducting field research
around the world. He advised over 20 graduate students and postdoctoral researchers,
served on many thesis committees and was a mentor to many young scientists whom he
met in conferences and worked with in the field. He applied his deep insight into the
fundamental chemistry underlying reactions involving dissolved organic matter to the
interpretation of temporal and spatial patterns observed in diverse natural environments,
ranging from the Everglades to the Yukon River and the Sacramento Bay Delta. During his
distinguished career, he published numerous highly cited papers that have had a
pronounced impact on humic substances research. In 2002, George received the
Department of Interior’s Meritorious Service Award, reflecting the outstanding quality of his
work.
To honor to George's commitment to mentoring of young scientists in the field of humic
substance research, his colleagues have established the George R Aiken Memorial
Scholarship at CU Boulder. The scholarship was created to help graduate students in
science who work with the U.S. Geological Survey. Please consider a one time or recurring
donation here https://giving.cu.edu/fund/george-richard-aiken-memorial-fund or you can
mail a check made out to The University of Colorado (Either in the memo section or with a
corresponding note, please communicate it is for the George Aiken Memorial Fund):

College of Engineering and Applied Science
c/o Matthew Young
University of Colorado Boulder, 422 UCB
Boulder, CO 80309
*Aiken, G.R., McKnight, D.M., Wershaw, R.L., and MacCarthy, P (editors) 1985, Humic
Substances in Soil, Sediment and Water: New York, John Wiley and Sons, 1092 p.

Diane McKnight
INSTAAR, Boulder, Colorado
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MEMBERSHIP RENEWAL FOR 2018

The time has come to renew your membership in the International Humic Substances
Society. Starting at the beginning of January, you will receive an email for further
instructions.
We urge you to renew online, but if you do not have access to a credit card you should
pay your dues to your chapter coordinator, go to http://humic-substances.org/ihsschapter-coordinators/ to find where to send your dues. Please be aware that the next
election will start in February, 2018, and only members who paid the dues for 2018 are
eligible to vote.

Short instructions:
To renew online you need a username (your email address) and your password (your
IHSS member ID or your individual password).
Use this link http://www.humic-substances.org and go to “login”. You have to enter
your username and password into the Login window. If you do not remember your
password (ID) you will be able to update your password with “Reset Password”. Once
entered your personal web space, click on “Subscriptions” and then on “Renew”. After
payment of the dues for 2018, you will have full access to all functions and tools of
the platform. Please remind to correct and update your address and professional
affiliation, etc., if it is needed.
Please encourage your students and colleagues to go to http://humicsubstances.org/login/ and become members (at “Register” first).

UPCOMING ELECTIONS IN 2018
As announced in the last Newsletter, we will be conducting elections for Vice President and
Board Member for the term 2018 to 2020 for Vice-President, and Board Member for the term
of 2018 to 2022.
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The members of the nominating committee appointed by the President are:
- Fernando Rosario-Ortiz (chair), USA
- Mónica P. Antilén Lizana, Chile
- Claudio Ciavatta, Italy
- Seiya Nagao, Japan

The committee was tasked to present a list of candidates. Members have been invited to
send candidate names to the committee through their chapter coordinators or directly to the
committee.

Candidates for Vice President
- Jose Maria Garcia-Mina, Spain
- Gregory Korshin, USA

Candidates for Board Member
- Hamada Abdelrahman, Egypt
- Maria Jerzykiewicz, Poland
The candidates’ statements and CV’s are enclosed.
You will have one vote for the position “Vice President”, and one vote for the position “Board
Member”.

For the election, the Society offers you the convenience of on-line balloting. You will receive
an email, that balloting is open until midnight on March 31, 2018.
Instructions are on the first page, and you can download or print the instructions, election
information, and ballot for study and consideration before voting online. To vote you will
need your:
- Username (the e-mail address we have for you) and your password (member ID).

Gudrun Abbt-Braun
President of IHSS
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PAST MEETINGS

Fourth International Conference on Humic Innovative Technologies “From Molecular
Analysis of Humic Substances – to Nature-Like Technologies” (HiT-2017)
The Fourth International Conference on Humic Innovative Technologies “From Molecular
Analysis of Humic Substances – to Nature-Like Technologies” (HiT-2017) of the CIS-IHSS
Chapter was hold on October 15-21, 2017, at the Lomonosov Moscow State University,
Moscow, Russia.
The HIT-2017 Conference has gathered 220 participants. It had representatives from
Belarus (1), Kazakhstan (3), Kyrgyzstan (2), Ukraine (2), but the overwhelming majority was
from Russia. We also had five participants from Germany, one from Spain, and two from
Italy. Our invited speakers provided for high international standing of the conference. We
had the honor to have as the HIT-2017 invited speakers the following scientists:

1) Sunghwan Kim (Kyong Pung University, Dage, Korean Republic)
2) Robert Spencer (Florida State University, Tallahassee, Florida, USA)
3) Aron Spencer (Skidaway Oceanography Institute, University of Georgia, Savannah,
USA)
4) Teodoro Miano (University of Bari, Bari, Italy)
5) Nadezhda Kudryasheva (Institute of Biophysics of SB of RAS, Krasnoyarsk, Russia)
6) Kamila Kydralieva (Institute of Chemistry and Chemical Technology, Bishkek, Kyrgyz
Republic)
7) Kamil Giniyatullin (Federal University of Kazan, Kazan, Russia)
8) Mariya Zykova (Siberian Medical University, Tomsk, Russia)

Five out of eight speakers of HIT-2017 (except for Sunghwan Kim, Rob Spencer, and Aron
Stubbins) are long-term members of the IHSS. Two of them (Sunghwan Kim and Robert
Spencer) were supported by IHSS funding. The conference participants from Russia
accounted for 200 people. It should be noted that only 60 of them were from Moscow, and
about 150 from other scientific centers of Russia, from Vladivostok to Arkhangelsk with very
strong representation of Siberian universities: Novosibirsk and Tomsk, as well as of the
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Institutes of Ural branch of Russian Academy of Sciences located in Syktyvkar and
Arkhangelsk. The unique feature of the HIT-2017 conference for associated event – the
Young Researchers Conference on Innovative Humic Products, initiated and supported by
the Life Force Group Ltd (Saratov, Russia) which brought together about 50 young
participants from all over Russia. We also enjoyed another satellite event – a meeting of the
IUPAC Working group - on the IUPAC Project devoted to database development on
molecular components of NOM and humic substances.

The main conference topics were:


Exploring molecular structures and properties of humic substances using advanced
analytical and information technologies



Ecosystem metabolomics: humic substances in soil and water ecosystems under
conditions of changing climate and anthropogenic pollution and their impact on living
organisms



Humics-based materials and nature-like technologies for ecosystem health,
agriculture, and remediation

The HIT-2017 conference program included plenary and keynote lectures, oral and poster
presentations. It also included panel discussion and round table discussion, as well as
master-class on instrumental analysis of humic substances. Irina Perminova led the panel
discussion with all the first day speakers of the conference. Its main topic was “Quality
standards of humic products, - could they be assessed and measured using the modern
analytical technologies”. It rose rather turbulent discussions. The representatives from
agriculture stated, that they had the only criteria – it is ‘field” – meaning crop production or
improvement in the presence of the humic products, whereas the analytical chemists
insisted on standardizing composition of humic products and deriving quality standards
based on the composition of the humic product.
The round table was devoted to definition of humic acids and fulvic acids, as well as to
definition of humic substances. There were three panelists in this discussion: Oleg Gladkov
(Lignohumate, Russia), Berthold Stern (Humintech, Germany), and Irina Perminova. The
discussion was very interesting, stressing the need for clear definitions of humics both in
science and in industry. In particular, the Nature paper by Kleber and Lehmann (2015) was
mentioned, which started to hinder many scientists from publishing humic substance
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research in the high-ranking journals because they fear the paper will be rejected due to the
postulation that “humic substances” do not exist. The same is applicable for companies,
since very dubious standards and regulations are being accepted which might spoil
reputation of humic products. It was concluded that it may be necessary to publish a
discussion paper on this topic.
Another strong attraction of the conference participants was SCHOOL ON INSTRUMENTAL
ANALYSIS OF HUMIC SUBSTANCES, which was organized under support of three
distributors of analytical equipment: Element (general distributor of Shimadzu), EppendorfRussia, and DonauLab-Moscow. The school has gathered 120+ registered participants.
The organizers had to prepare video-translation of analytical procedures of HA to FA ratio
determination using TOC-analyzer, running UV and fluorescence analysis for determination
of optical characteristics of humics, and provided basics of Fourier transform ion cyclotron
mass

spectrometry

(FTICR

MS)

accompanied

by

real-time

explanations

and

demonstrations to members of Irina Perminova`s group. The representatives of sponsors
were also demonstrating their equipment and explained how to use it for the analysis of
humic substances. The consensus of all conference attendants was that the school was a
real highlight of the conference.
The conference also included an open meeting of the CIS IHSS members who approved
activities of Irina Perminova and Olga Yakimenko as a coordinator and secretary of the CIS
IHSS and voted for next two years of their work in these capacities.
An important outcome of the conference was the agreement to publish the HIT-2017
proceedings in two different special issues: one of them is special collection of the JGRBiogeosciences (there will be four coeditors in this issue: Aron Stubbins (editor of the JGR),
and guest-editors: Rob Spencer, Sunghwan Kim, and Irina Perminova), and the special
issue of the Journal of Soils and Sediments: the coeditors of this special issue will be Heike
Knicker (editor of the journal) and guest editors: Teodoro Miano, Josemaria Garcia-Mina
and Irina Perminova.
The next HIT conference will be in 2019 under the title: “Humic Substances as an Evolving
Biogeochemical System”

All details about the HIT-conference program can be found on the following webpage:
www.humus.ru/hit-2017
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On behalf of the CIS IHSS members, I like to express our sincere appreciation and gratitude
to IHSS for the provided support.

Irina V. Perminova
Chair of the Organizing Committee of the HIT-2017

UPCOMING MEETINGS

Special sessions on Humic Substances and Organic Matter
at the European Geosciences Union General Assembly 2018
April 8 - 13, 2018, Vienna, Austria

This year again, the following sessions which may be of interest for IHSS members are
offered at the General Assembly of EGU 2018:
o SSS5.5: Applications of thermal analysis and calorimetry in soil science
Conveners: Claudio Zaccone, César Plaza
o SSS5.6: Linking soil chemistry to food security
Convener: Claudio Zaccone, Maria Manuela Abreu, César Plaza
o SSS5.7: Organomineral interactions and implications in C cycling and stability
in soils
Conveners: César Plaza, Claudio Zaccone
o SSS5.8: Element biogeochemistry and ecological functions in wetland and
peatland soils
Conveners: Claudio Zaccone, Mariusz Lamentowicz, Luca Bragazza
o SSS5.9: Humus chemistry
Conveners: Claudio Zaccone, Heike Knicker, César Plaza
o SSS5.10: Advances in determining the role of metal-SOM associations in C
sequestration

INTERNATIONAL HUMIC SUBSTANCES SOCIETY

13

Conveners: Beatrice Giannetta, César Plaza, Cornelia Rumpel, Donald Sparks,
Claudio Zaccone
o SSS6.3: Soil organic nitrogen – What is new?
Conveners: Heike Knicker, José María De la Rosa
o SSS6.2: Nature on fire - implications of wildfire on the biochemistry of the
affected soils
Conveners: Heike Knicker, José María De la Rosa

In addition, José María De la Rosa, José González-Pérez, Heike Knicker, and Agustin
Merino are inviting to participate at the short course “Analytical techniques for revealing
the nature and chemical properties of natural organic matter”, which will be hold as part
of the events offered during the assembly.

The abstract submission deadline is January 10, 2018, 13:00 CET.
For further information about the venue, its location, deadlines etc. please consult the
following webpage:
https://www.egu2018.eu

Heike Knicker
IHSS secretary
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19th International Conference of the International Humic Substance Society

Dear Scientists, Friends of Humic Matter:
It is my pleasure to invite you to participate in the 19th International Humic Substances
Society (IHSS) meeting that will take place from September 16 to 21, 2018 in Albena resort,
Bulgaria. It is located at the Black sea seaside, about 30 km North of Varna, the summer
capital of Bulgaria and about 500 km Northeast of Sofia. It is a touristic place with an
agreeable atmosphere offering remarkable sightseeing’s to historical and natural
destinations.
It is a great honor for the Bulgarian Chapter to host the IHSS conference for the first time.
We shall do our utmost to prepare an exciting scientific and social program for you and
expect to have a successful conference widely attended by Academia and Industry.
Scientists from universities and industries, all over the world, are encouraged to participate
and make contributions to the conference - oral and poster presentations.
The conference is organized under the auspices of the Ministry of Agriculture, Food and
Forestry of Bulgaria.
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Participations in the exhibition, organized by the Local Organizing Committee, are welcome
during the Conference. Accompanying persons of our delegates are not forgotten and a
carefully prepared program will be organized.
On behalf of the Organizing Committee, I invite you to put the 19th IHSS conference on your
agenda and I am looking forward to welcome you in Albena resort. Note that the conference
webpage is open since December 1, 2017. Here you can find all relevant information:
www.ihss2018.org

Important dates:
Conference registration and abstract submission opens

December 1, 2017

Abstract submission deadline

March 30, 2018

Notification of acceptance

May 1, 2018

Deadline for authors to register for the congress

March 30, 2018

Early Bird Registration ends

March 30, 2018

Ekaterina Filcheva
Conference Chair and Coordinator of the Bulgarian Chapter of IHSS

21st World Congress Soil Science
RioCentro Convention Center
Rio de Janeiro
August 12 – 17, 2018
Soil Science: beyond feed and fuel
the world

IUSS

Workshop sponsored by the IHSS:
“Fresh and Humified Organic Matter: a Key Factor in the Soil Processes and
Sustainability”
The workshop is organized by Dr. Etelvino Henrique Novotny, Senior Researcher at
Embrapa Soil, Rio de Janeiro, Brazil, and Prof. Dr. Deborah Pinheiro Dick, Institute of
Chemistry, UFRGS, Brazil, who is the current National Coordinator of the Brazilian Chapter
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of the IHSS and board member of IHSS.
The main objective of this session is to present the state of art in soil organic matter (SOM)
study, emphasizing C sequestration mechanism and crop productivity, sustainable soil use
and its impact on SOM/humic substances (HS) dynamics and reactivity, organic N cycling
and SOM dynamics, HS and plant physiology, greenhouse gases and humification in soil
management systems in tropics and subtropics, among others. In addition, modern concepts
of HS and interfaces interactions processes will be discussed. In this session, we intend to
promote the discussion about the most recent advances in the study of SOM/HS and also
to foster the interaction between researchers from different fields and perspectives that work
in the subject.
This symposium will address studies about SOM and HS in soil science from different
perspectives, emphasizing C and N dynamics studies and role of SOM in the sustainable
intensification agriculture, through functions of SOM in the environment . We encourage the
participation of both senior as well as young researchers from different divisions of the Soil
Science Society.
The following topics with the respective invited speakers will be covered in this workshop:
Topic 1: Functions of SOM in the environment .Roger Swift (QAAFI, Australia); Topic 2: N
and C dynamics and how it is related to the concept of Humic Substances. Heike Knicker
(IRNAS, CSIC- Seville, Spain); Topic 3: Sustainable Intensification (crop-livestock-forest
production) and Impact on SOM dynamics and reactivity. Ladislau Martin-Neto (Embrapa
São Carlos, SP, Brazil); Topic 4: Physilogical effects of humic substances: Recent advances.
Luciano Canellas (UENF, Rio de Janeiro, Brazil).

Etelvino Novotny and Deborah Pinheiro Dick
Workshop Organizers
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CALL FOR IHSS TRAVEL SUPPORT AWARD FOR THE 19TH
IHSS MEETING IN ALBENA RESORT NEAR VARNA, BULGARIA

Aim
The aim of the IHSS Travel Support Award is to allow graduate students to present their
work and participate in the 19th biennial International IHSS Meeting.
Since IHSS began to support student travel to its meetings in 1996, 6 to 20 students per
meeting have received Travel Support Awards. Those students represent universities from
more than 30 countries. A list of past recipients is maintained on the IHSS website
(http://humic-substances.org/wp-content/uploads/Recipients-of-Travel-Awards.pdf).
Conditions
IHSS Travel Support Awards will be granted only to graduate students, who are members
of IHSS and have not previously received this award. Investigators who have completed
their PhD degrees before submitting this application are not eligible.
The award covers the conference fee (including excursion and banquet). In addition, the
recipients will receive a fixed stipend for accommodation, and other costs, and a fixed sum
to cover travel costs (economy ticket). The IHSS Treasurer will make payment directly to the
Conference Organizing Committee for the awardee’s conference fee, excursion and
banquet. The stipend and the fixed sum for travel costs are refunded before the conference.
Note that receipts for all major travel expenses must be provided to the treasurer
immediately after the conference (or before the conference if possible).
Recipients of IHSS Travel Support Awards will be honored at the conference banquet, where
they will receive certificates and one‐year memberships in IHSS. All awardees are required
to present their research in the poster session, some also will be invitedto give an oral
presentation.
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Evaluation Process
Applications will be evaluated and ranked by the IHSS Travel Support Award Committee,
considering primarily the quality and originality of the scientific content of the manuscript and
the applicant's record of scientific achievement. The application should demonstrate that the
student has had a major part in designing and conducting the research and wishes to pursue
a career in a field in which humic substances science is important. The recipients of Travel
Support Awards will be notified well in advance of the conference registration deadline.
Malcolm Award
The most outstanding applicant for a Travel Support Award, as determined by the IHSS
Travel Support Award Committee, will also receive the Malcolm Award, which is given in
memory of Dr. Ronald Malcolm – the first president of IHSS. The Malcolm Award includes
a certificate and a check for 250 US$.
How to apply
An application for a Travel Support Award must include:
1. the

application

form

for

IHSS

Travel

Support

Awards

(http://humic-

substances.org/awards/)
(an example is given at http://humic-substances.org/wp-content/uploads/TravelAward-example.pdf),
2. a one‐page curriculum vitae (see the application form for details),
3. a letter of evaluation and a signed approval for the proposal including the budget
from the applicant's main supervisor,
4. an abstract of the paper to be presented (maximum of 2 pages),
5. an itinerary and estimate of travel costs to attend the meeting (short table for the
travel schedule, and copies from a travel/airline website or travel agency).
The entire application must be submitted in a sinlge pdf-file by January 31st, 2018
to the Vice President of IHSS:
Dr. Yiannis Deligiannakis (ideligia@cc.uoi.gr).
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IHSS SPONSORSHIP FOR SCIENTIFIC MEETINGS

All members are encouraged to apply for IHSS sponsorship of scientific meetings. The
respective guidelines are published on the webpage.
http://humic-substances.org/apply-for-ihss-sponsorship-of-a-conference/

ACTIVITIES OF IHSS MEMBERS
Training Research Award – a Special Achievement! Some Technical Reports
In 2017, 10 of our young members out of 16 applicants received the Training Research
Award of the IHSS and visited a collaborating institute to complement their education with a
special training related to their research activities. Several of the awardees kindly provided
already their technical reports for publication in the newsletter.

Thanks to all of the contributing young researchers for sharing their results

Characterization of Humic Substances in the Podzolization of Soils
using Time-Resolved Fluorescence Spectroscopy

by

Bruna Gomes Rossin
(Geografia IGCE-Unesp, Sao Carlos, Brazil)

Training period:

July 9, 2017 – August 9, 2017

Host:

Stéphane Mounier, Université de Toulon, France

Home Supervisor : N. R. do Nascimento, Institute of Geoscience,
Universidade Estadual Paulista Julio de Mesquita Filho, Brazil
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Abstract: Time-resolved fluorescence spectroscopy (TRFS) is a new tool that can be used
to investigate the organic matter (OM) properties in humic substances extraction of soils
(fulvic acid, humic acid and the extraction residue, humin), providing a specific analysis of
the structure of these molecules after the extraction process. Therefore, the objective of this
work was to characterize fulvic and humic acid of podzolized soils collected in the Brazilian
Amazon using TRFS method. The results showed two values of lifetime evaluation from two
fluorophores (t1 and t2) in nanosecond (ns). For the humic acid, the decay time values varied
between 0.7 ns and 49.4 ns, and for the fulvic acid between 0.2 ns and 27.2 ns. Thus,
studies of this nature become important because they aim to evaluate the molecular of the
fulvic and humic acids fractions of the different soils like the Amazon region. This work was
developed in the PROTEE laboratory located in the “Université de Toulon”, France, with the
supervisor of Dr. Stéphane Mounier.

1. Aim and objectives of the IHSS Grant
The Amazon rainforest is an important tropical forest because of its high biodiversity, which
contributes for example, to climate regulation, carbon sequestration, and regulation of water
and nutrient cycles (Coe et al. 2013).
Climate change can directly affect the physical characteristics of Amazonian soils, causing
significant changes in water balance, evapotranspiration and carbon transport (Coe et al.
2013; Neill et al. 2013). In particular, any change in soil composition and water cycle caused
by anthropogenic and / or natural sources is expected to interfere with the amount and
chemical nature of soil organic matter (SOM) present in these natural ecosystems. The
determination of the optical properties of the organic matter (OM) and its humic fractions is
an important method for the understanding of the structural fractions.
A current technique that has been employed to evaluate the interactions and molecular
motions of a sample occurring in the peak- and nanosecond time interval is Time-Resolved
Fluorescence Spectroscopy (TRFS). Thus, this technique becomes useful because it is able
to investigate the structure and dynamics of biological macromolecules (proteins and nucleic
acids). The TRFS is employed to measure the decay of the total fluorescence intensity of
the molecule after excitation or emission, allowing determination of the fluorescence lifetime
of that fluorophore (Millar 1996). The fluorescence decay lifetimes is present in nanoseconds
and can be purchased for two fluorophore (t1 and t2) evidencing almost two groups of
fluorescent molecules. In view of the above, the performed work aimed to understand the
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molecular and structural composition of humic substances (HS) (humic and fulvic acids)
extracted from podzolized soils in the Upper Negro River, Amazon, using TRLFS.

2. Overview of activities
2.1 Soil samples
The investigated site is located in the Upper Rio Negro basin at latitude 0° 14' S and
longitude 67° 47' W in São Gabriel da Cachoeira city, Amazon, Brazil. The samples were
collected from three soil profiles. The profile 1 (P1) was called thick podzol, it is followed by
profile 2 (P2) named hydromorphic podzol and profile 3 (P3), the crytopodzol. In order to
reach the objective proposed in this work, 9 humic acid samples from different horizons of
the three soil profiles (AP1, E1P1, BhP1, AP2, BhP2, AP3, BhsP3, Cg1P3, Cg2P3, and Cg3P3) and 4
fulvic acid samples from different horizons of profile 3 (BhsP3, Cg1P3, Cg2P3,and Cg3P3) were
selected for the TRLFS analysis.
2.2. Time-Resolved Fluorescence analysis
Material of humic substance extracts were dissolved in 0.05 mol L-1 NaHCO3 at 10 ppm
matter concentration and adjusted to pH = 8.0. The TRLFS was measured between 450 and
750 nm for emission and excitation at 280 nm, with average 2 nm using a Fluo Time 300,
Pico Quant (Figure 1) of the PROTEE laboratory.

Figure 1: Quartz cuvette with sample (left) and Time-Resolved Fluorescence equipment
(right).
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3. Preliminary results

The TRLFS results of the 13 analyzed samples are shown in figure 2.

Figure 2: Distribution of fluorescence lifetime (t1 and t2 ) of the TRFS analyzed samples.
The values for humic acid in the fluorescence lifetime of t1 varied between 0.77 ns and 11.5
ns and the fulvic acid between 0.2 ns and 12.7 ns, for fluorescence lifetime of t 2 the values
varied from 4.0 ns to 49.4 ns for humic acid and from 2.70 ns to 27.2 ns for fulvic acid. Range
of t1 and t2 are similar for both AF and AH perhaps because fluorescence come from the
same organic functions linked to different carbon molecular structure.
For the humic acids both the constants (t1 and t2) to do show variations, in the t1 the values
are less than t2. For this extracts from the samples of surface horizons (A P1, AP2 and AP3)
the constant t2 is slightly smaller than for those obtained from the depth samples, for the t 1
the behavior varied between surface horizons and depth horizons. For fulvic acids, again
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the values of t1 are smaller than the values of t2. For the horizons BhsP3 and Cg1P3 the
constants t1 and t2 were lower than those of the respective humic acids and horizons Cg2 P3
and Cg3P3 the values are near to humic acids. Previous studies of humic acids of Amazon
soils showed t1 values between 1.1 and 1.5 and t2 values between 4.7 and 5.6 (Tadini et al.
2017). The some values found in the present work are within the same range.
The TRFS analysis showed that it with the TRFS analysis is possible to see two different
fluorophores and both present different lifetime evaluation that show different molecules in
humic substances, and in humic acid the fulvic acid there is also a difference in decay time,
probably due to the geochemical difference of these fractions of the soils humic substances.
For each AF and AH, we can confirm the presence of two fluorophore group, one with low
time life fluorescence and a second with higher one. However, studies of this nature become
important because it aims to evaluate the molecular and structural characteristics of the
humic fractions and contribute to understanding the nature of these substances in this
tropical forest environment like in the Amazon.

3. Projected publications / articles resulting or to result from the grant
The article “Characterization and distribution of humic substances of a podzolized soil
system in Upper Negro River –AM”, prepared during the internship was sent for publication
in the Geoderma- Regional”.
A new article is under preparation “Conditional stability constant (K) and constant of the
complexation capacity (CC) for Cu (II) and Al (III) in samples of fulvic and humic acids of
podzolized soils of the upper Rio Negro-AM basin, Brazil”.

4. Future collaboration with the host institution
The internship in PROTEE laboratory was important to complement knowledge about the
use of spectroscopy fluorescence for the understanding of geochemistry of humic
substances. The initial analyzes of TRFS were concluded, and new tests with the sample
and metals were carried out to be added in future publications.
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Study of the Effects of Liquid Preparations Based on Humic Substances on the
Plants
By
Marcela Laštůvková
(Brno University of Technology, Faculty of Chemistry, Czech Republic)

Training period:

July 31 - November 1 2017

Host:

Tony Patty and Karen Little (Monash University, School of Chemistry,
Australia

Home Supervisor : Martina Klucakova, Faculty of Chemistry,
Brno University of Technology, Czech Republic

In the framework of my doctoral thesis, I am focusing on a simulation of foliar fertilizers under
laboratory conditions, and I am trying to determine how fast and how much are plants are
able to absorb an applied matters. More than previously, this research topic is actual
because of the rapid increase of the human population.
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Thanks to the IHSS and willingness of Professor Patti and Dr. Karen Little (Monash
University, School of Chemistry, Australia), I received an opportunity to look at the
mentioned topic from another point of view. I learned the preparation of soil and plants for
growing in a glasshouse, as well as methods for plant harvesting and processing or
analysing of soils. In addition, I learned to use new techniques.
Main tasks of project were application of humic-like liquid products from Amagro Company
(local producer and distributor of humic-like fertilizers) and hydrogels (superabsorbents SAs) made at Brno University of Technology, Faculty of Chemistry, Czech Republic on
selected crops and evaluation of changes in plant growing and in used soil.
Our experiments were based on three types of crops – radish, spinach and lettuce. These
types of crops were used due to their fast growing. As a suitable soil, a nutrient-poor soil
collected in Cranbourne, Melbourne, Australia was used and the following products were
selected – NPK, Lignohumate A (LH) and superabsorbents (SA) with contributions of NPK
and with or without Lignohumate A. Although we had prepared more types of commercial
preparations, we had to limit ourselves to a few of them because of time restrictions.
As it can be seen in the figures, SAs have much better effect on plant growing and their
appearance than the plants under Lignohumate or NPK treatment. The crops with SAs
treatment are much higher; their leaves are bigger with nice green colour. As an example,
lettuce was selected. For spinach and radish we observed the same behaviour.
Growth of lettuce –
SAs with NPK, SAs with NPK
and LH, LH and control (read
from left site).

A huge differences was observed also for the plant roots. The roots with SAs were bigger,
much branched and longer. The results from the plant harvesting are illustrated in the
following figures, clearing showing higher weight of leaves and roots yield
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Yield of leaves after their drying for
each crop.

Yield of roots after their drying
for each crop.

.Good behaviour of the SAs was confirmed from other analysis, for example higher
stimulation of nitrifying bacteria, optimal pH or higher values of electro-conductivity in soil.
The results obtained during this IHSS training will be included in my doctoral thesis.

I spent 3 months at this amazing place. I met very nice people and I established new
friendships and therefore I thank the IHSS so much for this opportunity.
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Recently defended PhD thesis of young IHSS members, which received either the
IHSS Travel Award and/or the IHSS Training Award:

Bio-Geochemical Markers Surrogated to Fire-Induced Hydrophobicity. Model
System: Doñana National Park Sandy Soils
Author:

Nicasio T. Jiménez-Morillo (Travel Award 2014)

Supervisor: José A. González-Pérez (IRNAS-CSIC, Seville, Spain),
Lorena Martínez Zavala and Antonio Jordán López
(University of Seville, Seville, Spain)
Thesis presentation: July 17, 2017, University of Seville, Seville, Spain
Forest fires are a major factor of disturbance in many terrestrial ecosystems, especially in
Mediterranean countries, where confluence specific climatic, ecological and socio-economic
conditions, prone to the appearance of wildfires. Fire produces changes in soil organic
matter (SOM) both qualitatively and quantitatively, which affect physical, chemical and
biological properties of the soil.
The main objective of this PhD Thesis was to deepen the knowledge of the impact of forest
fires on SOM in relation to changes in soil water repellency (SWR). Due to the high number
of variables that may influence SWR and SOM, for this study, sandy soils of the Doñana
National Park were chosen, which are well-known and exhibit low complexity.
The impact of organic matter and vegetation on the degree of hydrophobicity of different soil
physical fractions (1–2, 0.25–1, 0.05–0.25 and <0.05 mm) of soils under different vegetation
cover was studied [1, 2]. Significant difference on granulometric fractions was observed,
with soils under cork oak showing the highest severity of water repellency. Furthermore, a
positive relation between both the amount and quality of SOM and the degree of water
repellency was shown, as well as, the presence of long-chained fatty acids and the degree
of humification (evolution) of SOM in the different fractions.
The impact of fire on water repellency and SOM was studied especially in soils under cork
oak, due to the large organic contribution of this type of vegetation, the severe SWR and its
pyrophilic character. We studied bulk soils and 6 particle size fractions by advanced
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analytical techniques such as mass spectrometry of isotopic relations of carbon and
hydrogen, analytical pyrolysis and ultra-high resolution mass spectrometry [2-5].
The study of the isotopic composition of

13C

confirmed the existence of two compartments

of organic matter with different degrees of evolution. The coarse sieve fractions contained
slightly evolved organic matter, depleted in 13C and with δ13C values similar to leaf biomass,
whereas fine fractions showed a more evolved organic material, enriched in

13C.

Fire

produced no changes in this trend, although an increase in the 13C content was observed in
all burnt fractions. This may be attributed to a selective removal of light compounds (lower
13C
2H

content) or incorporation of charred residues. The study of the isotopic composition of

showed the existence of two differentiated water compartments in the upper centimeters

of soil and dependent on the size of particles [2, 3].
The analysis of the molecular composition of organic matter was supplemented by the
develop and application of chemometric tools and the graphic interpretation such as van
Krevelen and Kendrick mass diagrams, as well as the use of different geochemical indices
[4, 5]. The analysis confirmed, again, the existence of two different compartment of organic
carbon in the first centimeters of soil with a different contribution of fire. In the larger coarse
fraction (1–2 mm), fire produced a removal of lipid compounds and an increase of aromatics.
This may be due to a posteriori input of partially burnt material. In fine fractions, mainly
consisting of lipid and protein compounds, did not show significant variations, nonetheless,
an increase in exogenous pyrogenic compounds (PAHs) was detected along with a relative
increase of lignin-derived substances. It is concluded that fire induces different reactions
depending on the quality of SOM. Variations in the preferential carbon preference index and
in the proportion of long-chained alkanes aims to the existence of thermal cracking
processes. In turn, fire induced condensation reactions, increasing the aromaticity of SOM.
Nevertheless, fire favored reduction reactions in the coarse fraction, with a decrease of the
atomic O/C ratio, but not affecting the H/C ratio. Therefore, it is possible that fire altered the
outermost and accessible surfaces of the organic macromolecules, removing oxygen
containing functional groups but not altering the carbon molecular structure.
In this thesis, we also approached the quantitative issues of the impact of fire on the lipid
composition of organic material from different particle size fractions of soil and its relation
with the changes in the SWR [6]. After a fire event, the severity of water repellency in
different particle size fractions varied significantly (P<0.05). The analysis of lipid
composition, divided in acid and neutral compounds, confirmed, once again, the existence
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of two compartments of soil organic carbon, with fire causing different alteration in each of
them. The proportion of long-chained fatty acids increased in all burnt fractions except for
the largest one (1–2 mm). This suggested that the contribution of partially burnt material with
a relatively high proportion of compounds released from long-chain fatty acids, so confirming
the exogenous contribution of charred cork residues. The decrease in both the quantity and
the chain length of the organic acids in the burnt coarse fractions confirmed the existence
of a thermal breakdown reaction. This cracking has also been observed in the n-alkane
series.
Finally, a multivariate comparative analysis of SWR and related variable showed that water
repellency depends on both quantity and the quality of SOM and is strongly related to the
presence of long-chained fatty acids, which could be considered as surrogated biomarkers
of hydrophobicity in sandy soils.
Publications resulting from the thesis:
[1] Jiménez-Morillo at al. Land Degrad. Dev. 27: 1413–1423. 2016.
[2] Jiménez-Morillo et al., Geophysical Research Abstracts 17: EGU2015–14123. 2015.
[3] Jiménez-Morillo NT et al., CONDEGRES VII. Libro de Comunicaciones. 68-69. (ISBN:
978-84-606-9409-0). 2015.
[4] Jiménez-Morillo NT et al., Catena 145: 266–273. 2016.
[5] Jiménez-Morillo NT et al., Geophysical Research Abstracts 18: EGU2016–16067. 2016.
[6] Jiménez-Morillo NT et al., Environ. Res. 159: 394–405. 2017.
The Impact of Soil Disturbance on Nitrogen Partitioning and Carbon
Sequestration in Mediterranean Soils

Author:

María López-Martín (Travel Award 2014, Training Research Award 2015)

Supervisor: Heike Knicker, IRNAS-CSIC, Seville, Spain
Thesis presentation: Sept. 15th 2017, University of Seville, Seville, Spain

Wildfire can be seen as one of the major factors for soil degradation in the Mediterranean
basin. The fire can modify the physical and chemical soil properties and particularly the
quality and quantity of soil organic matter (SOM) at a short and long-term scale.
Vegetation fires produce chemically altered residues known as pyrogenic organic matter
(PyOM) and its organic nitrogen (N) is referred to as Black Nitrogen (BN). Chemically, the
BN consists of N heterocyclic aromatic compounds and its input into SOM is likely to affect
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the N-cycling in soil. Therefore, the basic objective of this doctoral thesis was to gain
quantitative knowledge of how and to what extent the input of PyOM alters the quality of soil
organic carbon and nitrogen and which role BN plays for the development of biomass during
the recuperation of a fire-affected soil.
In a first attempt, Cambisols with different fire history were sampled from the Sierra de
Aznalcóllar, Southern Spain (Sevilla) in 2011. The selected soils were either burnt once in
1996 or twice in 1996 and 2004.
In order to evaluate the impact of spatial inhomogeneity and pre-fire fuel-distribution on the
quantity and quality of SOM in the studied areas and thus on the reproducibility of our data,
the results of two different sampling methods were compared. In a first approach (method
1), the corners and the center of a randomly chosen square with a side length of 15 m were
sampled and analyzed separately. For comparison, composite samples (method 2) were
obtained from three soils. No major differences between the fire-affected and unaffected
soils were observed with respect to physical and chemical properties and C and N contents,
but solid-state

13C

nuclear magnetic resonance (NMR) spectroscopy indicated a small but

significant elevation of aromaticity in the soils with fire history. Based on the findings it was
concluded that sampling with reduced replicates (method 1) can still lead to representative
NMR data. The results indicated further that in the study area typical properties of the soil
and its SOM induced by former burnings recover quickly and fire-induced changes will not
persist on a long-term scale.
In order to elucidate the biochemical stability of Black Carbon (BC) and BN in the soils of
the studied area, selected samples from the sampling campaign in 2011 were subjected to
solid-state

13C

and

15N

NMR spectroscopy and their spectra were compared to those

acquired from samples collected from the same soils but already 4 weeks after the fire in
2004. The analysis confirmed quick incorporation of charred residues into SOM, directly
after the fire. Correspondingly, pyrrole-type N dominated their soil organic N fraction. Seven
years of recuperation led to a considerable decrease of aryl C.
The BN showed even lower biochemical recalcitrance. Density and particle size fractionation
of the OM of the recuperating soils indicated that the remaining char accumulated mainly in
the particulate organic matter fractions (POM).
In order to bring some light on the impact of BN on the soil N-cycle, a pot experiment was
carried out for 0.5, 1, 5, 8, 12 and 16 months under controlled condition in a greenhouse.
Therefore, Lolium perenne was grown on soil material from unburnt and burnt forest after
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covering it with

15N-enriched

fresh grass litter (15N-OM) or its

15N-PyOM.

In parallel, pots

were additionally fertilized with non-enriched KNO3 (Ni). Further pots contained unenriched
burnt (PyOM) or unburnt plant (OM) residues together with K15NO3 (15Ni) and only
Determination of the recovered added

15N (15N
add)

together with a statistical analysis of the

results showed that fire history of the soil had no impact on the

15N
add

plant leaves, roots and soils. In the plant leaves clearly higher
obtained for pots treated with

15N
i

and

15N-OM

15N .
i

than for those with

partitioning between

15N
add

recoveries were

15N-PyOM.

The addition

of Ni did not alter the percentage of 15Nadd derived from 15N-PyOM and 15N-OM found in the
leaves. Comparably, addition of PyOM and OM did not alter the efficiency of
incorporation into plant residues. After 16 months of incubation, the soils with
amendment showed the highest
revealed that some of the

15N
add

15N
add-sequestration.

Solid-state

15N

sequestered in the soils topped with

15N
i

15N-PyOM

NMR spectroscopy
15N-PyOM

occurred

as amide N, most likely of microbial biomass residues.
On a long-term scale, almost all of the N in PyOM will be transformed into soil organic N
with comparable properties and functions as SON derived from unburnt litter.
Finally, we investigated the incorporation of

15N

from

15N-OM

or their

15N-PyOM

into

extractable amino acids (AAs) of SOM from an unburnt and a burnt soil amended with those
residues in order to reveal the role of BN for the built-up of soil biomass. Their amount and
the percentage of added 15N, which was recovered with the AAs fraction was determined by
gas chromatography mass spectrometry.
Our experiment confirmed that N from PyOM is incorporated into the peptidic fraction of
SOM. The efficiency of this incorporation is not altered by the presence of Ni and vice versa,
but it is affected by the fire history of the soil.

Publications resulting from the thesis:
López-Martín, M., Nowak, K.M., Milter, A. and Knicker, H., 2016a. Incorporation of N from
burnt and unburnt 15N grass residues into the peptidic fraction of fire affected and
unaffected soils. Journal of Soils and Sediments: 1-11.
López-Martín, M., Velasco-Molina, M. and Knicker, H., 2016b. Variability of the quality and
quantity of organic matter in soil affected by multiple wildfires. Journal of Soils and
Sediments 16(2): 360-370.
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López-Martín, M., Velasco-Molina, M., Gonzalez-Vila, F.J. and Knicker, H., 2018 (submitted)
Distribution and transformation of Black Carbon and Black Nitrogen in physical soil fractions
from fire-affected soils after seven years of recuperation. Organic Geochemistry

Genesis of Amazonian Spodosols: a Study on the Structure and Mobility of
Organic Matter

Author:

Amanda M.Tadini (Travel Award 2012)

Supervisors: Débora M. B. P. Milori, Embrapa Instrumentation, Sao Carlos, Brazil;
Stéphane Mouiner, Université de Toulon, Toulon, France
Thesis presentation: November 10, 2017, Sao Carlos, Brazil
Universidade de Sao Paulo (Sao Carlos, Brazil) and Université de Toulon (France)
Soils play an important role in most of the activities that occur on the planet. Their
participation in the main biogeochemical cycles can be highlighted. Soil organic matter
(SOM) plays a key role in environmental sustainability, since it is related to carbon and
nutrient cycling, being essential for studies related to global climate change and agronomy.
One of the major SOM fluorophore is the humic substances (HS), which is fractionated
according to their solubility in humic acids (HA), fulvic acids (FA) and humin (HU). The study
of the optical properties of the organic matter is an important tool for structural and molecular
understanding of humic fractions. Based on that, this work aimed the study of the Amazonian
Spodosols genesis through the evaluation of organic matter structural characteristics and
its properties of metal complexation using different spectroscopic techniques. The main
results of this research showed large carbon accumulations in depth.
Furthermore, it was possible to infer how the Amazonian Spodosols organic matter is divided
into more recalcitrant, humified and old; - labile and young; - recalcitrant, little humified and
old;- humified and young. The study demonstrated clearly that the humification process has
no direct relationship with the organic material dating, and that factors such as texture,
presence of water and microorganisms have influenced the formation and humification of
that organic material. The FA fraction of the soil has a contribution from groundwater and its
chemical structure varies little in depth. Additionally, FA showed selective interaction with
soil metals. However, the HA fraction has been shown less selective, associate with various
metal types, such as K, Fe, Mg, Zn and Al. Moreover, its chemical structure varies greatly
in the soil depth. Due to the diversity of metals that the HA has affinity, it should be the main

INTERNATIONAL HUMIC SUBSTANCES SOCIETY

33

responsible of the soil fertility. After all, the results showed that all the three humic fractions
are involved in the process of soil podzolization. Furthermore, the FA has a predominant
role in Al transport as the HA is the protagonist of Fe transport.

Publications resulting from the thesis:
TADINI, A. M.; NICOLODELLI, G.; SENESI, G. S.; ISHIDA, D. A.; MONTES, C. R.; LUCAS,
Y.; MOUNIER, S.; GUIMARÃES, F.E.G.; MILORI, D.M.B.P. Soil organic matter in podzol
horizons of the Amazon region: Humification, recalcitrance, and dating. Science of the Total
Environment, v. 613-614, p. 160-167, 2018.
TADINI, A. M.; HAJJOUL, H.; NICOLODELLI, G.; MOUNIER, S.; MONTES, C. R.; MILORI,
D. M. B. P.. Characterization of organic matter in spodosol Amazonian by Fluorescence
Spectroscopy. World Academy of Science, Engineering and Technology, v. 11, p. 352-355,
2017.
TADINI, A.M.; NICOLODELLI, G.; MOUNIER, S.; MONTES, C.R.; MILORI, D.M.B.P. The
importance of humin in soil characterisation: A study on Amazonian soils using different
fluorescence techniques. Science of the Total Environment, v. 537, p. 152-158, 2015.
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