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Dear colleagues and friends, dear IHSS members,  

 

I am very pleased to contact you and to submit the latest issue of the IHSS Newsletter. 

First, I would like to thank the IHSS Elections Nomination Committee, chaired by Prof. 

Rosario-Ortiz (USA), and the members Prof. Mónica P. Antilén (Chile), Prof. Claudio 

Ciavatta (Italy), and Prof. Seiya Nagao (Japan) for their work in conducting the elections for 

the new IHSS Board Members. It is my pleasure to congratulate and to welcome Prof. José 

María Garcia-Mina, University of Navarra, Spain, as Vice-President/President elect, and 

Prof. Maria Jerzykiewicz, Wrocław University, Poland, as new Board Member. Their term 

will start in September during our 19th IHSS Meeting in Albena Resort, Bulgaria. I also would 

like to thank the other candidates in this election for their willingness to engage themselves 

in our society. Their participation was very important and is very much appreciated. On the 

following pages, you will find the full report about the election process.  

Another relevant topic is the upcoming 19th IHSS Meeting in Bulgaria, from September 16th 

to 21st, 2018. The chairperson, Prof. Ekaterina Filcheva, and her group are working hard, 
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and the organization is moving very well. Several keynote speakers are already confirmed, 

all the details can be found on the website of the meeting (http://www.ihss2018.org/), and 

some further short information in this newsletter. I want to invite all interested people to join 

us in this meeting. 

Since 1996, our society is awarding Travel Grants for students covering their travel 

expenses and registration costs so they can attend our biennial meetings. This year, 16 

students will present their research with a short oral and a poster presentation. 24 

applications have been reviewed by a committee chaired by our Vice President Yiannis 

Deligiannakis with the support of Deborah Dick and Irina Perminova.  

In this newsletter, you will also find some reports from students having received research 

traineeships enabling them to conduct research in laboratories where they received training 

in advanced experimental methods and/or had access to instrumentation, which is not 

available in their home institutions.  

In addition, the review process for the IHSS Young Investigator Research Grant Award has 

been completed. We are happy to announce the two awardees: Dr. Evgeny Shirshin from 

Moscow State University, Russia, and Dr. Jiri Smilek, Brno University of Technology, Czech 

Republic. The topics of the research projects are “Development of the theory of humic 

substances optical properties formation”, and “Interaction of different (methylated) humic 

acids with organic ionic compounds”. 

I also want to invite you to have a look at our webpage from time to time (http://humic-

substances.org/). There you will also find information about meetings related to humic and 

NOM research. I want to draw your attention to the upcoming special session at the meeting 

of the Soil Science Society of America in January 2019 with the main topic “Are Extracted 

Humic Substances Relevant to Studies of Natural Organic Matter?” A variety of issues will 

be debated by proponents and opponents of humic substances in the sessions, and a panel 

discussion. Dan Olk and Paul Bloom are members of the organizing committee; you will find 

some more detailed information in this issue. 

You can also click for video links in order to take part in the sampling campaigns of the fulvic 

and humic acids Suwannee Reference samples and in the NOM sampling campaign from 

the Upper Mississippi River. Let me address my thanks to Ray Hozalski (Treasurer), Paul 

http://www.ihss2018.org/
http://humic-substances.org/
http://humic-substances.org/
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Bloom (Chairman, Samples Collection), Mike Perdue (Past President), and the assistance 

of many others for their support in the sampling campaigns and in the sample preparations. 

The last months, we have been working on updating the IHSS Privacy Policy in order to 

conform with the General Data Protection Regulation (GDPR). We will contact you again via 

email and sending you the documents for your information.   

I assume that some of you already started the holiday season, or are still struggling with 

exams and reports at the end of the semester.  Take some time to go through the newsletter, 

and I am looking forward to meeting all of you in the very near future at Albena Resort near 

Varna for the 19th meeting of the International Humic Society.  

 

With my kind regards 

Gudrun Abbt-Braun 

President of IHSS   
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REPORT ON THE ELECTIONS IN 2018  

 

The Nomination Committee has announced the results of the elections. On-line balloting 

was used to elect the new officers, as has been done in previous years. Balloting was open 

from March 1 until March 31, 2018. On March 19, 2018, a reminder letter was distributed to 

the IHSS members via the national coordinators. 426 members were eligible to vote and 

150 members took part in the balloting (corresponds to 35%). 

During the election process for 2018, there were two nominations for the positions of Vice 

President and Board Member, each.  

Results: 

 

Vice President 

José María García Mina 

Department of Environmental Biology 

University of Navarra 

Pamplona, Spain 

Email: jgmina@unav.es 

 

 

Board Member 

Maria Jerzykiewicz, 

Faculty of Chemistry 

Wrocław University 

Wrocław, Poland 

Email: maria.jerzykiewicz@chem.uni.wroc.pl 

 

 

 

The Nominations Committee included Fernando Rosario-Ortiz (Chair), USA, Claudio 

Ciavatta, Italy, Mónica Antilén, Chile, and Nagao Seiya, Japan.  

The Board thanks the members for their work in finding outstanding candidates for the 

elections and supervising the election process. The Board would also like to thank all of the 
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candidates for running for a position and congratulates the two candidates that were elected 

for a position on the Board. 

 

Heike Knicker 

IHSS Secretary 

 
 

IHSS TRAVEL SUPPORT AWARD 2018 

 

The call for the IHSS Travel Support Awards 2018 to attend the meeting in Bulgaria was 

announced in November 2017 on the IHSS webpage and in NL 54. The committee consisted 

of three board members: Vice President Yiannis Deligiannakis (chair), and two Board 

Members, Deborah Dick and Irina Perminova.  

The committee received 24 applications before the final deadline of January 31st, 2018. The 

applications submitted were from 9 countries and 5 continents: Australia 1, Brazil 5, 

Denmark 1, Germany 1, Japan 1, Russia 1, Spain 3, Ukraine 1, and USA 2. 

The applications were evaluated based on their CV (0-30 points; personal data, education 

(including a summary of courses taken), awards, publications, conferences attended, oral 

communications, poster contributions), letter of the supervisor (0-10 points), and the 

manuscript (abstract for the conference, 0-60 points).  

The overall quality of submissions was excellent. Considering the final scores, 16 students 

were selected for a travel award. 

The IHSS Travel Support Awards will cover the conference fee (including excursion and 

banquet) and reimbursement for airfare and other significant travel costs (train, bus). In 

addition, the award recipients will receive a fixed stipend to cover the costs of 

accommodations, meals not provided by the conference, and other incidental expenses. A 

total of $ 26,095 was spent for the 16 awardees. 

 

Daiane Requiao de Souza Cruz from Brazil, as the top applicant, was selected as the winner 

of the Malcolm Award.  
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The list of awardees is as follows: 

 

Family name First 

name 

Country Organization Supervisor 

Benk                                               Simon                                              Germany                   Max-Planck-Institute for 

Biogeochemistry                                                                                                               

G. Gleixner 

Bento                                              Lucas 

Raimundo                                     

Brazil                    Sao Paulo State University                                                                                                                             M. C. Bisinoti 

BinAhmed-

Menzies                                   

Sara                                               Usa                       University of Minnesota                                                                                                                                R. Hozalski 

Carreira 

Constantino                               

Isabela                                            Brazil                    Unesp - University 

Estadual Paulista                                                                                                                   

M. C. Bisinoti 

Couch                                              Kylie                                              Usa                       University of Colorado at 

Boulder                                                                                                                      

F. Rosario-Ortiz 

da Silva 

Matos                                     

Tassya 

Thaiza                                      

Brazil                    UFPR                                                                                                                                                   A. S. Mangrich 

de Hita                                            David                                              Spain                     University of Navarra                                                                                                                                  J.M. Garcia-Mina 

Diachenko                                          Lina                                               Ukraine                   Dnipro State Agrarian and 

Economic University                                                                                                          

L. Stepchenko 

Fregolente                                         Lais                                               Brazil                    Unesp - University 

Estadual Paulista                                                                                                                   

M. C. Bisinoti 

Jimenez-

Gonzalez                                   

Marco A.                                           Spain                     National Museum of 

Natural Sciences (MNCN-

CSIC)                                                                                                        

F.J. González-Vila 

Kida                                               Morimaru                                           Japan                     Kobe University                                                                                                                                        Nobuhide Fujitake 

Kubik                                              Olesia                                             Russia                    Institute of Biology, Komi 

Science Center, Ural 

Branch, Russian Academy 

of Sciences                                                                    

E. Shamrikova, 

 

Paneque                                            Marina                                             Spain                     IRNAS-CSIC                                                                                                                                                H. Knicker 

Requiao de 

Souza Cruz                              

Daiane                                             Brazil                    Federal University of 

Sergipe                                                                                                                          

L. Pimenta Cruz 

Romao 

Saha                                               Biplob 

Kumar                                       

Australia                 Monash University                                                                                                                                      A. Patti 

Wunsch                                             Urban                                              Denmark Chalmers University of 

Technology                                                                                                                      

C. A. Stedmon 

 

 

Yiannis Deligiannakis  

Chair of IHSS Travel Awards Committee 2018 
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IHSS YOUNG INVESTIGATOR RESEARCH GRANT AWARD 

 
The Young Investigator Research Award was announced during the last 18th IHSS meeting 

in Japan, and published in Newsletter 53, in January 2017. In total, eight applications from 

seven countries (Argentina, Czech Republic, Mexico, Nigeria, Sweden, Russia, USA (2)), 

were submitted. The applications have been reviewed in a two-stage review process 

including two external reviewers for each of the applications. Applications have been judged 

on scientific merit and they had to fulfil the funding criteria of the Young Investigator IHSS 

Research Grants. The IHSS board of directors finally agreed to award two researchers: 

 

 Development of the theory of humic substances optical properties formation 

Evgeny Shirshin, Moscow State University, Faculty of Physics, Russia 

Abstract: Optical methods are routinely used to characterize structural changes in HS in a 

wide range of applications including marine geochemistry, hydrology, soil science etc. The 

main advantage of this technique is its simplicity, cost, time of analysis and relative 

sensitivity. Based on the results of phenomenological studies, the so-called optical 

descriptors, which are parameters, extracted from HS absorption and fluorescence spectra 

(e.g. SUVA and E4/E6), have been introduced to assess the origin of HS and its composition 

(e.g. the humification degree). However, there is no theoretical model, which describes the 

mechanism of HS optical properties formation and the reasons, which underlay similarity in 

the behavior of HS absorption and emission spectra regardless of their dramatic structural 

diversity. In this project, we propose the development of such model based on the results of 

investigation of heterogeneous set of HS, characterized by different origin, by the advanced 

laser spectroscopy techniques. This will help in developing new optical descriptors of the 

HS structure and to reach a new level of understanding of molecular organization of HS, 

including the interaction of between molecular components in the ensemble. 

 
Amount of support granted by the IHSS:             40.000 US $  
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Interaction of different (methylated) humic acids with organic ionic compounds 
Jiri Smilek, Brno University of Technology, Faculty of Chemistry, Materials Research 

Centre, Czech Republic 

Abstract: Project proposal is aimed on complex in-depth research on the interaction 

between humic acids and ionic compounds (e.g. organic dyes, surfactants or heavy metal 

ions). To fulfil this complex task and to be able to describe the way of formation of these 

interactions, the reactivity of native HA will be compared with their selectively modified 

equivalents (selectively blocked carboxylic functional groups by methylation). The formation 

of the interactions between different (original and modified) humic acids and ionic 

compounds will be studied either by transport experiments (diffusion, dialysis) as well as by 

advanced instrumental methods such as Fluorescence Correlation Spectroscopy, light 

scattering techniques and differential UV-VIS spectroscopy. The most important output from 

the project can be found in complex description of mutual interconnection of transport 

phenomena and formation of interactions between HA and ionic species in respect to basic 

humic acids structural parameters (e.g. content of free carboxylic functional groups, 

molecular weight, particle size, acidity). 

Amount of support granted by the IHSS:             39.077 US $ 

The awardees will keep you informed about their ongoing report while submitting their 

progress in the upcoming newsletters. The board of directors want to thank the external 

reviewers for their support in the reviewing process.  

 

Gudrun Abbt-Braun 

IHSS President 

 
 

PAST MEETINGS 
 
XII Brazilian Meeting Of Humic Substances And Natural Organic Matter: Organic 

matter and its multi-functionality in the environment 

The XII Brazilian Meeting of  “Humic Substances and Natural Organic Matter” of the Brazilian 

Chapter of IHSS, was held in October 16th to 20th, 2017 at the Headquarter of the Embrapa 

Agrossilvopastoril, Sinop, State of Mato Grosso. The Meeting’s President was Dr. Fabiana 
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Abreu Rezende and the Organizing Committee was further composed by Prof. Dr. Deborah 

Pinheiro Dick (IQ-UFRGS), Dr. Etelvino Novotny (EMBRAPA-Soil), Dr. Ana Paula Turetta 

(EMBRAPA-Soil), Dr. Eduardo da Silva Matos (EMBRAPA- Agrossilvopastoril) and Prof. Dr. 

Carlos Cesar Breda (UFMT).  

The event was attended by 80 participants, among which were researchers, professors, 

industry professionals and students. The congress comprised 26 oral presentations and 75 

posters on several relevant topics distributed in 6 sessions:  

1. Organic matter and its multi-functionality in the environment (opening session); 

2. Functions of HS and NOM in different environments and their characterization;  

3. NOM functions in the dynamics of metals and anthropogenic compounds in the 

environment: technology and analytical challenges;  

4. Dynamics and function of organic matter and humic substances in different soil uses; 

5. NOM and HS applications in the fertilizer industry and production and their functions in 

plants and production system;  

6. Function and dynamics of pyrogenic carbon and nitrogen in the environment. 

At the first day of the meeting, a workshop about biochar, coordinated by Dr. Etelvino 

Novotny, took place with 9 presentations and 2 round tables, where the current scenario of 

biochar research in Brazil was discussed and presented. The main discussed subjects within 

this workshop were: Terra Preta influencing root growth, biochar added to fertilizers, forest 

and wood produced biochar, activated biochar, applications of hydrothermal biochar, 

biochar properties and soil organic matter persistence and pyrogenic carbon.   

Five foreigner speakers were invited: Prof. Winfried Blum (University of Natural Resources 

and Life Sciences, Vienna, Austria); Prof. Elke Noellemeyer (Universidad Nacional de La 

Pampa, Argentina); Prof. José Paulo Soares Pinheiro (University of Lorraine, France); Prof. 

Pellegrino Conte (Agricultural Chemistry at the University of Palermo, Italy). The plane 

tickets for Prof. Winfried Blum and for Prof. Elke Noellemeyer were kindly sponsored by the 

IHSS.  

From the Brazilian scientific society 9 speakers were invited: Prof. Antonio Salvio Mangrich 

(DQI/UFPR,PR); Prof. Luciane Romão (DQ, UFS, SE); Prof. Cimélio Bayer (DS, 

UFRGS,RS); Prof. Dr. Reinaldo Cantarutti (UFV, MG); Prof. Luciano Canellas (UENF, RJ); 

Prof. Daniel Zandonadi (UFRJ, RJ); Dr. Ladislau Martin-Neto (EMBRAPA-CNPDIA, SP); Dr. 

Vinicius Benites (EMBRAPA-Solos, RJ); Dr. Etelvino Novotny (EMBRAPA-Solos, RJ).  
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During the National General Assembly, held in Sinop, the next meeting (XIII EBSH-MON) 

was scheduled for October 2019 in the City of Maceió. The Meeting will be chaired by Prof. 

Wander Augusto Botero from the Federal University of Alagoas (UFAL, AL). The first 

meeting of the organizing committee of the XIII Brazilian Meeting is scheduled to take place 

during the next IHSS meeting in Bulgaria in 2018.  

 

Deborah Pinheiro Dick 

National Coordinator of the Brazilian Chapter of the IHSS 

 

 

XIII Congreso Nacional de la Ciencia del Suelo - 1era Reunión de Materia Orgánica 

The XIII National Soils Science Meeting “Soil and Sustainability” – First Organic Matter 

Meeting, was organized by Mónica P.  Antilén L. and Eduardo Arellano Orgaz, Pontificia 

Universidad Católica de Chile, Santiago, Chile and took place during November 20-22, 

2017, in the Centro de Innovación Anacleto Angelini located in San Joaquín Campus of 

Pontificia Universidad Catolica de Chile. 

 

 

 

The conference has gathered 170 participants (34 graduate students, 11 undergraduate 

students). We had 17 participants from Argentina, Brazil, Colombia, Ecuador, Spain, United 

States, Italy, Peru and Mexico. We had the honor to have as the XIII CNCS invited speakers 

the following scientists: 

 

 Dr. Jorge Mataix-Solera, Universidad Miguel Hernanddez de Elche, SPAIN 

 Dr. Steven Fonte, Colorado State University, UNITED STATES 
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 Dr. Heike Knicker, IRNAS-CSIC, Sevilla, SPAIN 

 Dr. Deborah P. Dick Instituto de Quimica of Universidade Federal do Rio Grande do 

Sul, BRAZIL 

 Dr. Teodoro Miano, Universidad de Bari, ITALY 

 

Three out of five speakers of XIII CNCS are long-term members of the IHSS. Two of them 

(Dr. Deborah P. Dick and Dr. Teodoro Miano) were supported by IHSS funding. During the 

Congress, the 1st Symposium on Organic Matter was held, positioning the foundations for 

the creation of the Chilean Chapter of the International Humic Substances Society, IHSS. 

The main conference topics were: 

1. Soil and sustainability 

2. Environmental soil chemistry 

3. Soil biology and biogeochemistry 

4. Soil fertility, residues and crops nutrition 

5. Soil physics and hydrology 

 

 

 

 

In the posters session award for students (graduate and undergraduate), the following 

students were awarded: 

 

- Andrea Werner 

Instituto de Producción Animal, Facultad de Ciencias Agraria, Universidad Austral de Chile 

Efecto de la fertilización nitrogenada en el rendimiento de una mezcla de Lolium perenne y 

Trifolium repens bajo distintos niveles de restricción hídrica en un suelo de la serie Valdivia 
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(Effect of nitrogen fertilization on the yield of a mixture of Lolium perenne and Trifolium 

repens under different levels of water restriction in a soil of the Valdivia series) 

 

- Felipe Zúñiga  

Escuela de Graduados, Facultad de Ciencias Agrarias, Universidad Austral de Chile 

Suelos volcánicos con drenaje impedido, implicancias en la productividad de praderas del 

sur de Chile (Volcanic soils with impaired drainage - implications for the productivity of 

grasslands in Southern Chile) 

 

- Danilo Ramos  

Depto. de Química Inorgánica, Facultad de Química, Pontificia Universidad Católica de 

Chile 

Electro-oxidación de sulfonamidas y fluoroquinolonas y su vinculación con parámetros 

computacionales, con vista a la adsorción en materia orgánica de suelos) (Electro-oxidation 

of sulfonamides and fluoroquinolones and their connection with computational parameters, 

with respect to the adsorption in soil organic matter) 

 

- Oscar Crovo  

Escuela de Postgrado, Facultad de Ciencias Forestales, Universidad de Concepción 

Efectos del pastoreo no-controlado en el funcionamiento ecosistémico de suelos en 

bosques de Araucaria araucana (Effects of non-controlled grazing on ecosystem functioning 

of soils in Araucaria araucana forests) 

 

The prize for Soil Science Trayectory was presented to Dr. Walter Luzio, Full Professor (R) 

of the Facultad de Ciencias Agronómicas y Forestales, Universidad de Chile. 

To complete the event, there was a visit to a vineyard in the central area from Chile, which 

featured technical and social activities of the attendees. 

 

Mónica  P.  Antilén L. and Eduardo Arellano Orgaz 

Conference Organizers  
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Czech Chapter (Inter)national Meeting 

The Meeting of the Czech National Chapter took place traditionally in Hustopeče, a small 

town close to Brno in the South Moravian region of the Czech Republic on March 2, 2018. 

It was attended by about 70 participants from universities, representatives of humic-related 

companies or distributors, and of state authorities, as well as by guests from Slovakia, 

Germany, Belgium and Austria. The companies “Amagro” and “Humatex” supported the 

meeting.  

 

The meeting was opened by Miloslav Pekař, Czech national coordinator, who informed on 

the Czech chapter and reminded the existence of the web pages of Czech chapter 

(http://ihss-cz.cz/). František Muška started the first discussion block named “Experience 

and methods”. He reported on year 2017 experience with the prognosis of plant protection 

and fertilizer applications. Special attention was given to the performance of his original 

prognosis method under the conditions of dry climate. Ladislav Menšík presented results of 

a study on the fractionation of humic substances collected from agricultural soils and on the 

related influence of mineral and organic fertilizers. Among others, he stressed negative 

effects of decreasing animal farming on the soil quality. Marcela Laštůvková spoke about 

her stay at Monash University (Australia), supported by IHSS, and results of pot tests on the 

effect of lignohumate and humate-hydrogels on the growth of selected plants performed 
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during the stay. 

 

 

Uwe Böhm gave two lectures on long-term comparative field trials aimed at evaluation of 

effects of 1) leonardite, lignohumate, and compost, and 2) new preparation named Tribocare 

Phyto/Calcite. Michal Kalina discussed problems with determination of the size of humic 

substances, particularly from the point of view of SEC and SEC-MALLS techniques. 

Afternoon program started with the block named “Organic matter, qualitative parameters of 

soli humus”. It was opened by Barbora Badalíková, who summarized a 5-year field 

experiment with the effect of compost on maize growing. She stressed the positive effect of 

organic matter, among others, also on the reduction of soil loss caused by water (rains, 

washing off). Jiří Smilek informed about a new project supported by IHSS aimed at the study 

of interaction properties of humic substances using diffusion and sorption techniques. 

Miloslav Pekař reported on a recently started project focused on the revitalization of soils 

threatened by dry climate, which uses, among others, also lignite as a soil conditioner. 

The last block, called “The world of lignohumate and humic products”, began by  

summarizing legislative concerning registration and use of humic products, particularly 

within the REACH scheme, given by Ekonox company. Zora Špirakusová presented results 

of several field trials with lignohumates focused, e.g., on their penetration into leaves after 

foliar applications or on their combined use with straw. Stanislav Jánošík gave practical 
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examples on the positive effect of lignohumates on the plant resistance against stress 

factors and on the methodology of lignohumate applications through the whole year. Vojtěch 

Enev discussed the analysis of the content of lignohumates in humatized mineral fertilizers 

with special attention to IR spectroscopy. J. Kowolowski and L. Varga informed on their 

experience with the applications of various lignohumate preparations in vineyards. Their 

contribution was lived up with degustation of wine samples from the treated vineyards.  

Discussions and informal talks continued in the evening during the get-together meeting in 

a wine cellar, which was accompanied by a traditional folk cymbalo band. 

 

Miloslav Pekař 

Conference Organizer and National Coordinator of the Czech Chapter of the IHSS 

 

 
 
 

NEWS FROM THE 19th IHSS  

 

 
 
The Host and organizer is the Bulgarian Humic Substances Society. The meeting is 

organized under the auspices of the Ministry of Agriculture, Food and Forestry.  

Since beginning of July 2018, the program is available. Up to now, the total number of the 

participants is 130, of which 103 are from abroad, 18 from Bulgaria. Irina Perminova, 

Teodoro Miano, Dan Olk, Yakov Kuzyakov, and Lars Tranvik will participate as invited 

speakers. About 140 abstracts were reviewed and assigned to 5 topics.  
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The Sessions and lunches will be held in Paradise Blue Hotel*****. More detailed information 

can be obtained from the conference webpage (http://www.ihss2018.org/). 

On behalf of the Organizing Committee, I looking forward to welcome you soon at the 19th 

IHSS conference in Albena resort. 

Ekaterina Filcheva 

Conference Chair and National Coordinator of the Bulgarian Chapter of IHSS 

 

 

UPCOMING MEETINGS 
 

Are Extracted Humic Substances Relevant to Studies of Natural Organic Matter? 

 

Special session at the Soil Science Society of America meeting  

in January 6-9, 2019, San Diego, CA 

 

This session is a follow-up to a review entitled "Environmental and Agricultural Relevance 

of Organic Matter Fractions Extracted by Alkali from Soils and Natural Waters” which is co-

authored by IHSS members and recently submitted to Journal of Environmental Quality 

(JEQ).  

 

Organizers: Dan Olk, Markus Kleber, Paul R. Bloom, Tsutomu Ohno and Edward G. 

Gregorich 

Moderators: Nikolla P. Qafoku, Alain F. Plante and Sabine Goldberg 

Cosponsor:  SSSA Division: Soil Biology and Biochemistry  

Format:        Oral Topical Session 

 

Session Description: Humic fractions prepared through chemical extractions have been 

used for centuries to study NOM in terrestrial and aquatic systems. Recently critics have 

asserted that extracted humic substances are so altered by the extraction procedures that 

they have no environmental meaning and are therefore irrelevant for NOM studies. A variety 

of issues will be debated by proponents and opponents of humic substances in the morning 

and afternoon sessions and a panel discussion. 
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Final deadline for submitting abstracts is August 7, 2018 
 

Registration and hotel reservations are open. General information about the meeting is 

available at https://www.sacmeetings.org/ 

The preliminary program can be viewed on https://www.sacmeetings.org/program 

 

Dan Olk and Paul R. Bloom 

Session organizers 

 

Spectroscopic Tool for Compost Maturity Determination and Organic Carbon Stock 

in Soil 

 

The French Chapter is organizing a meeting entitled "Spectroscopic Tool for Compost 

Maturity Determination and Organic Carbon Stock in Soil" which will take place in Marseille 

(France) September 13-14, 2018. It is organized as follows:  

 

September 13, 2018 morning:  

ODAMIAC restitution: restitution of an ADEME (French Saving Energy Agency) project on 

the spectroscopic monitoring of compost and maturity index 

September13, 2018 afternoon: 

Visit of a Waste Water Treatment Plant Mud recycling plant by co-composting 

September 14, 2018 morning: 

Conference on carbon stock in soil and 5 to 6 talk contribution (from Master Degree to 

Researcher)  

September 14, 2018 afternoon:  

4 to 5 talks and an invited conference on OM reactivity 

 

People who want to participate are welcome to register at the following link: 

https://evento.renater.fr/survey/organisation-journee...-djfskz3r. Contribution could be sent 

at: contact@ihss.fr. 

 

Stéphane Mounier 

Workshop organizer and Coordinator of the French Chapter of IHSS 

https://evento.renater.fr/survey/organisation-journee-ihss-djfskz3r
mailto:contact@ihss.fr
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This symposium will take place in Seville, Spain in June 23-28th 2019 and is co-organized 

by Francisco González-Vila and Heike Knicker from the IRNAS-CSIC in Seville, and is 

dedicated to the discussion of soils as an important and delicate interface between 

biosphere, hydrosphere, atmosphere, and lithosphere. 

Contributions should fit into the following sessions: 

 

• Soil as C and N sinks – Who is the major player - soil minerals, soil organic matter 

quality, microbial activity or their interplay?  

• New physical, chemical and biological analytical approaches – How can they lead us 

to a better understanding of soil interfaces? 

• Ecological disturbances – How do mismanagement of soils (overgrazing, erosion 

etc.) or natural disasters (fire, flooding etc.) affect the interplay between soil minerals, 

SOM and microorganisms? 

• Dynamics of pollutants at soil interfaces – What is new and how can environmental 

biotechnology be beneficial for soil restoration and bioremediation? 

• Soil amendments (biochar, composts and digestates) – How do they affect 

interactions at soil interfaces? 

• Nutrient availability in soils – Can our knowledge on soil interfaces improve 

biotechnological approaches or soil management to decrease the need for artificial 

fertilizers?  

For more information, please consult the following webpage: 

www.ISMOM2019.org 

 

Heike Knicker and Francisco J. González-Vila, 

Conference Chairs 
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IHSS SPONSORSHIP FOR SCIENTIFIC MEETINGS 
 

All members are encouraged to apply for IHSS sponsorship of scientific meetings. The 

guidelines are published on the webpage (http://humic-substances.org/apply-for-ihss-

sponsorship-of-a-conference/). 

 
 
 

ACTIVITIES OF IHSS MEMBERS 

 

Creation of the European FTICR MS Network 

 

This year the European FTICR MS network was established by the EU foundation. The 

main goal of the project is to provide free access to FTICR MS techniques and training in 

experiments and data-treatment for EU institutions and some of the third countries within 

short joint projects. 

"Horizon 2020” is the biggest EU Research and Innovation programme ever with nearly €80 

billion of funding available over 7 years (2014 to 2020) – in addition to the private investment 

that this money will attract. It promises more breakthroughs, discoveries and world-firsts by 

taking great ideas from the lab to the market. 

By consortium agreement, a first European network of FT-ICR (Fourier Transform Ion 

Cyclotron Resonance) mass spectrometry (MS) centers in association with a manufacturer 

and a SME software company was established. Mass spectrometry (MS) has become an 

ubiquitous analytical techniques in use today, providing more information on the composition 

and the structure of a substance from a smaller amount of sample than any other 

techniques.  FT-ICR MS is the most powerful MS technique. It offers up to 100 fold higher 

mass resolving power and mass accuracy than any other MS technique. 

The EU_FT-ICR_MS network includes 10 FT-ICR MS centers from 8 different European 

countries (Belgium, Czech Republic, Finland, France, Germany, Italy, Portugal, and United 

Kingdom) and 1 third country (Russia), a European FT-ICR MS manufacturer and 2 SMEs. 

It includes centers equipped with up-to-date FT-ICR MS and expertise which will cover most 

of the field in which FT-ICR mass spectrometry is involved: BioOrganic & BioInorganic, 

Cultural heritage, Glycomics, Environment, Imaging, InfraRed Spectroscopy of Ions in the 

Gas Phase, Lipidomics, Medicine, Petroleum & Coal Oil, Natural organic 

https://ec.europa.eu/programmes/horizon2020/en/what-horizon-2020
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matter, Nanoparticles, Organic chemistry, Physical chemistry, Proteomics, Structural 

biology. The Project has 4 objectives: 

 provide the EU academic, SME and industrial communities’ with access to world-

class FT-ICR MS centers, 

 build an EU community of end-users and FT-ICR MS scientists, 

 open access to data and open source software to the EU FT-ICR MS network, 

 strengthen the FT-ICR MS application fields by promoting innovative and cooperative 

research between European FT-ICR MS academic scientists and private companies 

(instrumentation and software). 

 

Conditions for application:  

 no expertise in FTICR MS techniques and in mass-spectrometry is needed, 

 applicants should submit their projects through the application form. Applicants are 

encouraged to contact directly the Center beforehand, 

 only short-term projects (up to 2 days of equipment work) will be supported, 

 familiarization with FTICR MS techniques and training in data treatment and 

interpretation, 

 flight, visa support, accommodation, chemical consumables are provided by the host 

Center  

- only transnational access is allowed 

- several projects may be submitted 

- Each Center may participate in 10 projects per year. 

Additional information and Center's contact persons can be found on the project web-

site http://www.eu-fticr-ms.eu/ 

The information is provided by the Russian Center in Skoltech, Moscow leaded by Professor 

Eugene Nikolaev. The center possesses a wide expertise in the analysis of humic 

substances, dissolved organic matter and the NOM in general. Since visa, flight and 

accommodation are free for the participants, Skoltech encourages scientists from EU humic 

community to take advantage of an opportunity to conduct a joint research in Russia. 

 

Alexander Zherebker  

Skolkovo Institute of Science and Technology, Moscow, Russia 

http://www.eu-fticr-ms.eu/
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Recently defended PhD thesis 

 

Impact of anthropogenic organic matter from treatment plants on the fluorescence 

of organic matter in the coastal zone 

 

Author:    Ibrahim El Nahhal  

Supervisor:   Stéphane Mounier 

Thesis presentation:  July 10th, 2018 at Toulon University, France 

 

Abstract: 

Anthropogenic activities have done major changes to our global system. The coastal 

dissolved organic matter has great influence on the global carbon cycle and hence climate 

change. The riverine input of dissolved organic matter represents the terrestrial organic 

matter. Urbanized rivers are greatly impacted by the anthropogenic dissolved organic matter 

coming from wastewater treatment plants. Chromophoric dissolved organic matter is a 

subgroup of the dissolved organic matter, which can absorb light. Fluorescent dissolved 

organic matter in turn is a subgroup of the chromophoric dissolved organic matter. The 

fluorescence signal of the anthropogenic dissolved organic matter in the coastal zone is not 

well characterized and evaluated in the literature. Photochemically induced degradations 

and changes at the molecular level is considered to be a great process, which could 

influence the dissolved organic matter. In the present study, laboratory mixing experiments 

and several sunlight irradiation experiments were conducted with several modes of filtration 

of three endmember mixing components (river water, seawater, wastewater treatment plant 

effluent discharge). The objective was finding a specific signal of fluorescence, which could 

be a tracer of the anthropogenic dissolved organic matter through using the fluorescence 

spectroscopy excitation emission matrices (EEMs) coupled with the chemometric statistical 

technique of Parallel Factor analysis CP/PARAFAC. Moreover, multilinear regression model 

between the contribution of CP/PARAFAC components and two content fraction of river 

water and seawater endmember was developed. In addition, the kinetics of the multilinear 

regression parameters were investigated. On top of that, geographical investigations of the 

evolution of fluorescence signal in the Gapeau River until the sea were conducted. 

Furthermore, temporal investigation of the fluorescence signal for four water points in the 

pathway of Gapeau River were done. The developed multilinear regression model was 
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applied to model the results of the geographical and temporal field experiments. Results 

have shown that the multilinear regression model for contribution of CP/PARAFAC 

components is excellent and could be done for the three endmembers. In addition, the 

search for specific fluorescence signal or signature for river water, wastewater treatment 

plants and seawater couldn’t be done in this work. In human impacted coastal zone, residual 

fluorescent organic matter come from wastewater treatment plant, and no specific signal 

from seawater could be detected near the coast. 

Ibrahim El Nahhal 

Toulon University 

 

 

ACTIVITIES OF IHSS TRAINING AWARDEES 

 

Interaction of Urea with Biochar and Poultry Manure during Intercalation and the 

Partitioning of its N among Soil Organic Matter Fractions and Plants Grown on 

Amended Soil during a Pot Experiment. 

 

Name; Institution:  Ogunseiju Julianah Ope; Obafemi Awolowo University 

Home supervisor:  Dr O.O. Adesanwo 

Host supervisor:    Prof. José A. González-Pérez  

Host institute:        Instituto de Recursos Naturales y Agrobiología de Sevilla (IRNAS) 

Time of stay:          September 1st, 2017 to November 29th, 2017 

 

Introduction 

Nitrogen (N) represents an essential nutrient required in the largest amounts in agriculture 

(Walworth, 2013). However, 65% of the N applied in agricultural production is lost through 

runoff, gaseous emissions, erosion, and leaching (Bhattacharje et al., 2008; Manikandan 

and Subramanian, 2015) which is jeopardizing groundwater pollution and eutrophication 

(Subramanian, 2011). Considering that urea is the most widely used N-fertilizers by farmers 

especially in Nigeria, it is pertinent, that more research should be done on how to improve 

urea’s nitrogen release efficiency (Ojeniyi et al., 2003; Ayeni, 2012).  It has been shown that 

the combination of urea with locally sourced organic manure can improve urea efficiency 

and improve nutrient availability in soil (Olayinka, 1998; Law-Ogbomo, 2013, Ismail et al., 
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2017). However, in spite of the successful application, knowledge about the various 

interactions between urea and organic matter in amendments is scarce, but would be of 

importance for a better understanding which mechanisms are responsible for a slow and 

efficient release of the N. It is therefore envisaged that the application of the use of δ 15N 

and δ 13C as a tracer through different spectroscopic studies can help to understand to which 

extent this amendment affects sequestration of N into soil organic matter (SOM). Therefore, 

the specific objectives of the grant were  

 to investigate the partitioning of N among SOM fractions and plants grown on soil 

amended with urea δ 15N, poultry manure, biochar and combinations of these, 

 to quantify and compare the various growth parameters of plants grown in soil 

amended with these fertilizers,  

 to investigate the chemical changes of both urea and the organic amendment during 

interaction by spectroscopic means such as isotope ratio mass spectroscopy (IRMS), 

pyrolysis gas chromatography mass spectroscopy (Py-GC/MS), and  

 to estimate the nitrogen sequestration potential of combining urea with organic 

materials such as poultry manure and biochar in the soil. 

Materials and Methods 

In order to follow the fate of N derived from mixture of urea and organic materials as 

amendments, short-term pot experiments were conducted in which δ15N- enriched urea was 

used. Seven treatment were prepared and applied to the soil namely:  control, urea, δ 15N-

urea, biochar, poultry manure, biochar + δ 15N-urea, poultry manure + δ 15N-urea. Raw 

poultry manure was collected from a nearby poultry farm. The poultry manure biomass was 

air dried, crushed and sieved with a 2 mm sieve. A portion of the poultry manure was used 

to prepare the biochar. A composite soil sample of the Dystric Leptosol soil type (0-15 cm) 

was used for planting. The soil sample was air-dried, crushed and sieved using a 2 mm 

sieve. The soil was analysed for Total carbon (C) and Total nitrogen (N).  The pH and water 

holding capacity were also determined. In addition, analytical pyrolysis (Py-GC/MS), as well 

as bulk C and N stable isotopic analysis (IRMS) were performed for the soil and organic 

materials before planting and on the soil from different treatment pots after harvesting.  

To prepare the fertilizer mixture, the urea pellets were crushed and mixed with the poultry 

manure and biochar in ratio 50:50 %N to give a total of 145 kg N/ha. The organo-mineral 

mixture was placed in a shaker for one hour and left overnight to stand to aid sorption. 270 
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g of fine earth was mixed with the treatment and shaken for 2 hours to properly homogenise 

the soil-treatment mixture and filled into each pot. 

30 seeds of Rye grass Lolium perenne were planted in separate pots after treatment, and 

the pots were immediately transferred to the cold room for 48 hours to ensure germination. 

The pots were then transferred to the green house and arranged in a completely randomized 

design. The pots were watered at 60 % of the water holding capacity. Harvesting was done 

after the third week. After harvesting, fresh weight, germination percentage, plant height, dry 

weight and moisture content were determined. The plants were harvested and the leaves 

were separated from the roots and analysed separately by spectrometry.  

 

Preliminary Results and Discussion 

Soil elemental and isotopic ratio MS analysis of the materials before planting yielded the 

following result: 

Sample δ15N STD δ13C STD %N STD %C STD pH(CaCl2) 

Biochar 40.9 1.4 -22.5 0.8 0.26 0.02 3.72 0.09 7.76 

Soil - - -28.8 0.7 0.11 0.05 1.12 0.61 6.38 

P.Manure 33.0 2.9 -22.8 0.0 0.54 0.11 5.12 1.31 7.43 

Lolium 16.4 2.6 -27.4 0.2 2.62 0.24 41.03 7.66 - 

 

The dry weight of the plants grown on the control soil was the least. The dry weight of the 

combination of poultry manure and urea δ15N was the highest. Urea δ15N and the 

combinations had the best dry weights. However, the effect of all treatments on dry weight 

was not significantly different. For the dry weight per plant, the combinations of poultry 

manure and biochar with urea δ15N performed best, with control being the least. It was also 

observed that urea did not perform as well as urea δ 15N. However, the effect of all 

treatments on dry weight per plants was not significantly different. The amount of plants that 

germinated for urea was higher than for urea enriched with δ15N, however the weight of each 

plant were not as high as for urea δ15N (as shown by dry matter weight). In addition, 

combination of biochar with urea δ15N performed best, while control performed least. The 

effect on germination was not significantly different for all treatments. For the moisture 

content, the two treatments with biochar performed best (biochar+urea δ15N, biochar 

alone).This might have to do with the fact that biochar retains water in soil. Poultry manure 

did not improve the moisture content in plant, compared to the other treatments. However, 
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the effect on moisture content was not significantly different among the treatments. For the 

plant height, the combination treatments gave the best while control gave the least, closely 

followed by urea. Enriched urea performed better than conventional urea. The effect on plant 

height was significantly different for all treatments. 

 

In conclusion, it was observed that combining urea with the organic materials (biochar and 

poultry manure) improved the various plant growth parameters than urea alone, and this 

finding is supported by several studies (Olayinka, 1998; Law-Ogbomo, 2013; Ismail et al., 

2017). The interpretation of the stable isotope composition is still in preparation. 
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The IRNAS-CSIC supplied the laboratory facilities and equipment for the research work. I 
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The Specific Role of the Endophytic Microbiome in the Mechanism of Action of 

Humic Substances as Plant Growth Promoters 

 

Name; Institution:  Daniel de Hita; University of Navarra. Biological Agriculture and 

       Chemistry Group. 

Home supervisor:  José María García-Mina and Marta Fuentes 

Host supervisor:    Jim R. Cole  

Host institute:        Michigan State University. RDP Group. Microbial Ecology Department 

Time of stay:          September 1st, 2017 to December 1st, 2017 

 

Humic substances (HS) are well-known as plant growth promoters. The HS-mediated 

growth promotion may be due to the existence of plant hormones or hormone-like molecules 

embedded in HS structure (IAA or CK)(1) or to an action of the HS “per se” (2). Our group 

has reported significant increases in cucumber shoot and root growths upon the radicular 

application of humic acids obtained from leonardite (3–6). Nevertheless, many aspects of 

the mechanisms responsible for these beneficial effects of HS on plant growth remain 
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unexplored. One of them is related to the action of HS on plant endophytic microbiome. In 

order to explore this new field, our study focused on the effect of a leonardite humic acid on 

cucumber and barley endophytic microbiomes. The endophytes are the microorganisms that 

inhabit a plant and can be isolated from a sterilised plant tissue. The inner plant is an 

interesting environment due to its stability and lack of microbial competence in comparison 

with soils or rhizosphere environments. Some of their beneficial functions are biological 

nitrogen fixation, plant hormone biosynthesis, siderophore production, P solubilization, etc… 

With this aim, we have carried out two experiments. The first one was with cucumber 

seedlings in a hydroponic solution and the second one was focused on barley plants growing 

in pots with an alkaline soil. In both experiments, the main goals were to observe the effect 

of humic substances on endophyte populations and their distribution within the plant as well 

as the recruitment of microorganisms from the soil in the case of barley experiment. 

Therefore, DNA was extracted from sterilized tissues and then sequenced by a Mi-seq 

System (Illumina) in the facilities of the Argonne National Laboratory (USA). 

In order to assess the massive sequencing data obtained from my experiments properly, I 

collaborated with the support of my IHSS Training Award with the RDP (Ribosomal Data 

Project) group at the Michigan State University (East Lansing, MI, USA). For the 

accomplishment of this task, the activities carried out during my training were: 

 Learn the use of UNIX command line and the main bioinformatics tools (Python, 

UPARSE, R, iCER services…). 

 Debug and clean the raw sequencing data following the RDP pipeline (7). 

 Classify and cluster the sequences (7) of the two experiments and the two different 

taxonomic groups (Bacteria and Fungi). 

 Data analysis of sequencing data and preliminary results using R packages as 

phyloseq, vegan, phangorn, or ggplot2. 

Although I stayed for three months in the RDP laboratory, we were not able to conclude the 

whole analysis. Thus, the results below are preliminary and therefore, not definitive. The 

analysis was separated in two experiments: one with cucumber (Bacteria and Fungi) and 

one with barley (Bacteria). The fungi dataset belonging to barley was not analysed because 

the DNA of some samples did not amplify well, so they were re-sequenced and still are being 

processed. 

The results obtained from the analysis of cucumber raw data are presented in Figure 1. 
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Figure 1. Distribution of the relative abundances according to the class taxa (without 

Alphaproteobacteria class) in the tissues of cucumber when humic acids are applied by a 

foliar aerosol, by root direct application or without humic acids application (control). 

 

In Figure 1, we present the different taxa at class level (without Alphaproteobacteria class, 

because was the most abundant taxa and it masked the rest of results) and their changes 

across the treatments. For instance, Bacilli class has larger populations in cucumber treated 

with humic acids when compared to the control without treatment, and this effect was more 

relevant for HS foliar application. Nevertheless, the amount of Betaproteobacteria is greater 

in control plants than in treated ones. Further analysis and experiments will be conducted in 

order to study the biological importance of these results. 

 

With regard to the fungi class distribution of the taxa across the treatments in cucumber 

(Figure 2), we observed that HS application, either foliar or radicular, reduced the 

abundance of Dothideomycetes, Microbotrymycetes or Tremellomycetes. This suggests a 

suppressive effect of humic acids when applied to cucumber. This pattern could be positive 

if we are able to identify pathogenic species inside these groups. Further analysis will allow 

us to evaluate the significance of these differences. These results with cucumber seedlings 
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encourage us to study more deeply the dynamics of the distribution of endophytes within the 

different plant tissues upon HS treatment. In addition, we will study the diversity of the 

endophyte community as well as its potential biological importance concerning plant growth 

regulation. 

 

 

Figure 2. Relative abundances distribution according to the class taxa presents in the tissues 

of cucumber when humic acids are applied by a foliar aerosol, by root direct application or 

without humic acids application. 

 

On the other hand, the preliminary results obtained from the data analysis of the barley 

experiment are presented Figure 3. 
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Figure 3. Distribution of the relative abundances according to the class (except 

Alphaproteobacteria) taxa presents inside the barley tissues when humic acids and a 

nitrogen fertilizer are applied on barley plants. 

 

The results clearly show a decrease in bacterial endophyte relative abundances in plants 

treated with HS and fed with nitrogen (N) (N+ AH+) when compared with the other 

treatments. This surprising effect may reflect that endophytes could be activated by a plant 

stress, with a complementary action of HS also dependent on plant status. Thus, whereas 

endophyte remains poorly activated in plants growing better due to the combination of the 

required N-fertilization and HS treatment; those plants only receiving N-fertilization or with a 

deficiency in nitrogen supply but treated with humic acid present an increase in bacteria 

recruitment. It becomes clear that these interesting results deserve to be studied more in 

depth in order to know which types of mechanisms are behind them. 
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Extraction and Molecular Characterisation of Organic Matter from Soil, Compost 

and Lignocellulosic Materials using Distillable Ionic Liquids 

 

Name; Institution:  Biplob Kumar Saha; School of Chemistry, Monash University, 

       Melbourne, Australia 

Home supervisor:  Anthony Patti 

Host supervisor:    Alessandro Piccolo 

Host institute:        Faculty of Agriculture, University of Naples Federico II. 

Time of stay:      August 26th to November 21st, 2017 

 

Background 

Organic matter (OM) plays an important role in maintaining soil quality and productivity  as 

it influences a wide range of soil properties and processes such as improve soil structure 

(Oades, 1993), enhance biological activities increase water retention capacity  and nutrient 

use efficiency (Lado et al., 2004). The extraction of different OM pools and their molecular 

characterisation is a very basic requirement to investigate the role OM on soil microbial 

processes and its management in the sustainability of agro-ecosystems. Many early 

chemical techniques though useful in providing information about the composition and 

functionalities of SOM pools, are often destructive, and sometimes involve aggressive pre-

treatments (Clouard et al., 2014). There is no widely accepted protocol that have been 

established yet for unambiguous determination of OM pools.  

Recently, ionic liquids (ILs) have attracted considerable attention as potential alternatives to 

conventional organic solvents in a variety of synthetic, catalytic and electrochemical 

applications. The use of ILs in chemical processes have received considerable attention 

(Vijayaraghavan and Macfarlane, 2014; Greaves and Drummond, 2015). Much of the early 

reported work is based on ILs that are not distillable and easily recoverable using 

conventional solvent distillation techniques, often resulting in difficulties in separating 

soluble products from the bulk mixture and recovering the IL for further use or disposal. In a 

recent study, a distillable IL was used in the extraction of brown coal, which was rich in 

humic acid (Qi et al., 2016). Very little work has been undertaken using distillable ILs to 

extract OM from different natural sources. In addition, combining the use of distillable ILs 
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with the systematic molecular characterisation approach could provide new information 

and/or a more effective method for extracting and fractionating natural OM.    

 

Objectives      

1. To isolate and extract the OM from different natural sources, including soil, 

municipal compost and lignocellulosic materials using several selected distillable 

ILs 

2. To compare the extraction yield and molecular characterisation of OM extracted 

using ILs and conventional extraction  

 

Materials and Methods  

Synthesis and characterisation of ILs   

The synthesis of the distillable carbamate ILs was carried out following the methodology 

described by Vijayaraghavan and Macfarlane (2014). The synthesis of ILs involved the slow 

addition and stirring of 1 mole of solid carbon dioxide to 2 moles of secondary amine held in 

an ice bath. The ILs were synthesised by reacting di-propyl amine (DPCARB), di-allyl amine 

(DACARB) and 2 dimethyl amino ethanol (DMCARB) with solid CO2. The boiling point of the 

ILs were determined using thermal gravimetric analysis.  

 

 

Figure 1. Synthesis of distillable ILs (Vijayaraghavan and Macfarlane, 2014). 

 

Extraction and characterisation of OM   

Organic matter was extracted from Italian grassland soil, municipal compost and 

lignocellulosic material obtained from bio-refinery using ILs and conventional method. After 

sampling, the samples were air-dried, finely ground and subsequently sieved at 2 mm. The 
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solubilisation and extraction of OM from different organic sources was conducted adapting 

the methods described by Qi et al. (2016). The extracted OM was then characterised using 

Fourier Transform Infrared spectroscopy (FTIR), Solid State 13C Nuclear Magnetic 

Resonance Spectroscopy (SS 13C-NMR), CHN analyser and gas chromatography mass 

spectrometry analysis (GC-MS). The OM from same organic sources was also extracted 

using conventional method of Nebbioso et al. (2014) and  was characterised as described 

above to compare the results with the material obtained from ILs extraction. 

 

Preliminary Results 

During the study period, it was not possible to complete all the proposed analyses. The 

results obtained from elemental analysis show that there was a big variation in C and N 

content among the different organic sources. The C content was much higher in 

lignocellulosic material than municipal compost and soil whereas the N content was 

considerably higher in municipal compost than other organic sources (Table 1). 

 

Table 1. Total C, N, H and O concentration of different organic sources. 

Organic sources C (%) N (%) H (%) O (%) 

Soil 2.77 0.34 4.61 92.28 

Municipal compost 25.65 2.99 3.47 68.89 

Lignocellulosic material 48.10 1.00 5.60 45.30 

 

The results presented in Figures 2 and 3 show that different extracting reagents had a 

considerable influence on the extraction and composition of organic matter from soil. The 

conventional extracting reagent showed the highest organic matter recovery from the soil 

compared to ILs extraction. Among the different ILs extraction, the DMCARB showed the 

best extraction yield in relation to other ILs. On the other hand, the DACARB extracted a 

considerably higher amount of C and N compared to other ILs including conventional 

extraction. It is evident from the preliminary results that ILs can be used as promising 

extracting reagents to extract organic matter from soil and other organic sources. Moreover, 

it will be potentially greener and more environmentally friendly with respect to conventional 

extraction methods.     
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Figure 2. Effect of different extractants on the extraction of soil organic matter. 

 

 

 

Figure 3. C (A) and N (B) content in the organic matter extracted using different extractants.  

 

Projected Publications / Articles Resulting or to Result from the Grant 

Biplob K. Saha, Assunta Nuzzo, Riccardo Spaccini, Alessandro Piccolo and Antonio F. Patti. 

Molecular characterisation of organic matter extracted using distillable ionic liquids. 

Manuscripts in preparation for submission to Analytical Chemistry.  
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Abstract 

This study investigated the effect of tree species on the quantity and quality of soil organic 

matter (SOM) in soils transformed from a secondary natural forest (NA) (reference site) 

status to plantations, of Nauclea diderrichii (NU), Pinus caribaea Morelet (P), Gmelina 

arborea Roxb (G) and Tectona grandis L.f (T). The results show that the soil pH was not 

signicantly (p<0.05) different across the different tree stands. It ranged between 4.9-5.4.  

The highest water holding capacity and humic acid content were measured in NU (54% and 

7.8 g) at 0-20 cm respectively. The same pattern was observed with the C and N contents 

(37.2 mg/g, N (2.6 mg/g) and C/N ratio (14.5). Soil obtained from the NA had the highest 

percentage of extractable lipids (70.1 mg/g) compared to other tree stands. The highest 

value of δ13C (-27.0%) was in G at 0-20 cm whereas the lowest was recorded for NA (-

29.5%) at 20-40 cm. Except in T, the  δ13C recorded in all the tree stands were lower at the 

soil top layer, 0-20 cm compared to bottom layer, 20-40 cm. Conversely, the δ15N value 

(15.6%) recorded in NA at 20-40 cm was comparatively higher than that of the other tree 

stands. With respect to the pyrolysis results, the organic matter composition of the top soils 

of all the tree stands were similar except for the soil obtained from P. The pyrograms were 

characterized by the presence of complex mixtures of compounds that are n-alkanes;  

aromatic  structures;  polysaccharides-derived compounds;  waxes, fatty  acid  methyl  esters  

(FAMEs);  lignin-derived  products;  triterpenoids  and  sterols (derived  from  plant  material).  

 

Introduction  

Forest soils are of significant importance in global carbon management, because up to 70% 

of all soil organic matter (SOM) is stored in them (Jobbay and Jackson, 2000). In particular, 

tropical forest ecosystems have been noted to accumulate a huge amount of carbon in 

standing biomass and soil (Pan et al., 2011), therefore, they play a significant role in 

reducing concentration of carbondioxide (CO2) in the atmosphere (Conforti et al., 2016) if 

properly managed. Understanding the impact of trees on the chemical nature and quantity 

of stored soil organic carbon (SOC) under different tree plantations existing in tropical forest 

ecosystem when natural forests are transformed into plantations, is important for managing 

terrestrial carbon.  
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It is therefore imperative to ascertain the quality and quantity of sequestered SOC in different 

emerging tree vegetation, considering the global concerns of using forest to mop up excess 

CO2 in the atmosphere. In order to contribute to close this knowledge gap the following tasks 

were part of my work during the visit at the host institute:  

 

 Extraction of  SOM and humic acids  from soil under the different tree plantations     

 Investigation of the residence time of SOM from the different tree stands by 

respirometry 

 Determination of stable isotopes in SOM of  different tree stands and depth 

 Characterization of SOM obtained under different tree stands by solid-state 13C 

nuclear  magnetic  resonance  spectroscopy (NMR) and analytical pyrolysis gas 

chromatography-mass spectrometry (Py-GC/MS)  

 

Overview of the Work Plan 

Soil samples were collected within five tree plantations (Nauclea diderrichii (NU), Pinus 

caribaea Morelet (P), Gmelina arborea Roxb (G), Tectona grandis L.f (T) and secondary 

natural forest (NA) as reference site) in Oluwa Forest Reserve South West Nigeria. The 

samples were processed (dried, ground and sieved) at the home institution and brought to 

the Instituto de Recursos Naturales y Agrobiologia de Seville (IRNAS), host institution, for 

laboratory analysis, between September 9th– December 9th, 2017. 

The following physical and chemical properties were determined:  pH, water holding capacity 

(WHC), nitrogen (N), carbon (C) contents as well as their corresponding δ13C and δ15N 

ratios. In addition, the chemical composition of SOM was characterized by analytical 

pyrolysis of humic acid and the determination of lipid content. A more detailed analysis by 

NMR spectroscopy was started and is still in process.  

 

Preliminary Results 

No significant difference (p<0.05) was detected among the pH values of the different soils 

from the different tree stands. They ranged between 4.9 and 5.4. The acidic nature of the 

soils is best explained by the parent soil material and the tropical clime with high 

temperatures and rainfall (≥2000 mm per year). The highest water holding capacity was 

measured in NU (54%). Humic acid contents (7.8 g) at 0-20 cm recorded for NU was the 

highest compared to the other tree plantations.  
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Figure 1. Showing the content of Humic acid obtained in the soil under different Tree stands
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The same pattern was observed for C (37.2 mg/g), N (2.6 mg/g) and the C/N ratio (14) 

respectively. The top soil 0-20 cm had significantly greater N contents than the subsoil 20-

40 depth except for T and P.  

The observed variations between the different depths of natural forest and plantation sites 

is best explained by variation of the litter input, but also by different decomposition and 

mineralization processes within the different tree stands.  

Soil obtained from the NA had the highest yields in extractable lipids (70.1 mg/g) compared 

to other tree stands. The highest value of δ13C (-27.0%) was in G at 0-20 cm whereas the 

lowest was recorded for NA (-29.5%) at 20-40 cm. 

Except in T, the δ13C recorded in all the tree stands were lower at the top soil (0-20 cm) 

compared to bottom soil between 20-40 cm. The δ13C values obtained in this study is the 

range obtained by Guillaume et al. (2015) 

Conversely, the δ15N value 15.6% recorded in NA at 20-40 cm was comparatively higher 

than those obtained for the other tree stands. Except in NU, the δ15N recorded in all the tree 

stands were lower at the top layer, 0-20 cm compared to bottom layer, 20-40 cm.  

The pyrograms of the top soils were similar for all the tree stands except for the soil obtained 

from P. They were characterized by the presence of complex mixtures of compounds that 

are n-alkanes;  aromatic  structures;  polysaccharides-derived compounds;  waxes, fatty  

acid  methyl  esters  (FAMEs);  lignin-derived  products;  triterpenoids  and  sterols (derived  

from  plant  material). González-Pérez et al. (2008) found these compounds  to  be  

particularly  useful  as  molecular  markers  for  detecting  environmental  changes in soils.  
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However, a more detailed analysis of the data is still in process. Comparably, the solid-state 

NMR analysis is still in process due to the fact that during my stay the probehead had to be 

sent out for repair. 

 

 

Figure 2. Pyrograms of some bulk soils. 

 

Conclusion 

In conclusion, this study revealed that tree is a major controlling factor of chemical nature of 

SOM and positioned NU as better tree stands for carbon sequestration in the study area.  
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