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Introduction
• Soil is a vital part of the natural environment and a 

resource that provides 95% of the world's population with 
food. 
• Agricultural soils are a strategic resource for guarantee 

food security.
• Soils provide living space, as well as perform ecosystem 

functions necessary to provide the inhabitants of the 
planet with clean water, climate regulation, and 
biodiversity conservation
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Introduction

1871 – the birth of scientific soil science

Today, world soil science has a number of national schools that differ in:
- principles of soil diagnostics,  
- approaches (methodology) of study, 
- research methods.

The diversity of schools has historically been caused by:
- the independent development of soil science in individual countries,  
- a wide variety of soils,
- uneven distribution of soils on the earth's surface.

V.V. Dokuchaev
(1846-1903)
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Global Soil Partnership (2012)
The aggravation of global problems required the consolidation of the efforts of soil
scientists of the entire world scientific community.

2017

…..

5



Global Soil Laboratory Network (GLOSOLAN)
Established in 2017 to harmonize soil laboratory methods and data, and to build the 

capacity of laboratories in soil analysis. 

Data harmonization is a communication tool that facilitates the interaction of 
specialists when creating databases on soils at the national, regional and global levels. 

Arrays of information are necessary for the purposes of 
- inventory and mapping, 
- modeling and forecasting, 
- monitoring and rational use of soil resources,
- decision making at all levels, 
- reporting on the Sustainable Development Goal,
- also other international agreements.
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Global Soil Laboratory Network (GLOSOLAN)
Major areas of work:

- Execution of external quality control (proficiency testing)
- Training on the execution of internal and external quality 

control 

- Harmonization of Standard Operation Procedures (SOPs)
- Training on the implementation of GLOSOLAN SOPs
- Training on safety and health

- Training on equipment use, maintenance and purchasing
- Establishment of a donation/bartering system
- Spectroscopy / GLOSOLAN-Spec Harmonization of 

fertilizers analysis 
procedures
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The organization of the GLOSOLAN proficiency test (PT)
Sets of 10 soil samples are being prepared for PT.
Each sample contains 10 g of homogenized soil material. 
Laboratories participating to the GLOSOLAN PT 2022 were selected based on:

- geographical balance – at least 1 laboratory in each country,
- a set of parameters (C, N, P) that interested laboratories can measure in they routine,
- method of analysis.

For statistical reasons, GLOSOLAN asked laboratories to analyze soil samples for specific 
parameters only, using specific methods only.
Participating laboratories are invited to analyze samples for the specified soil parameters. 
No replicas, all samples should be analyzed only once.
Laboratories should NOT use all soil materials for just one analysis. Recommendations on 
the amount of soil used for each analysis were given in the PT instructions
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Results have been submitted using the GLOSOLAN PT submission platform

The organization of the GLOSOLAN proficiency test (PT)
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Updates on the GLOSOLAN procurement
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With the support of its partners, GLOSOLAN aims:
- To support the development of all types of soil spectroscopy at national, 

regional, and global levels. To achieve this objective, this initiative will be 
supervised by a group of experienced scientists to ensure that all activities are 
science based.

- To support countries in establishing their own soil spectral laboratories and national soil 
spectral libraries with standardized methods and decentralized estimation services. To 
achieve this objective, GLOSOLAN will be using a country-driven approach and invest in 
capacity building activities at the national or regional level.

- To continuously support the development of the global spectral estimation services by 
encouraging countries to share part of existing national soil spectral libraries on a voluntary 
basis. 

- To support the development of standards and protocols for soil spectroscopy, including 
but not limited to soil sample preparation, measurement protocols, quality assurance, and 
data analysis and modeling.
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880 laboratories in the world
20



RESOLANS
Africa 

AFRILAB
Asia 

SEALNET
Europe & Eurasia 

EUROSOLAN
Latin America 

LATSOLAN
Near East & 
North Africa

NENALAB

North 
America

Pacific
ASPAC

156 124 192 214 99 15 77
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from 41 countries



European and Eurasian Soil Laboratory Network
Established through an inception meeting in October 
2019 in Chişinău, Moldovaas the third RESOLAN, 
following the establishment of the networks for Asia 
(SEALNET, 2017)  and Latin America (LATSOLAN, 2018) 2019
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Albania, Andorra, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bosnia 
and Herzegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, 
Estonia, Finland, France, Georgia, Germany, Greece, Hungary, Iceland, 
Ireland, Israel, Italy, Kazakhstan, Kosovo, Kyrgystan, Latvia, Lithuania, 

Luxembourg, Malta, Monaco, Montenegro, Netherlands, Norway, Poland, 
Portugal, Romania, Russian Federation, San Marino, Serbia, Slovakia, 
Slovenia, Spain, Sweden, Switzerland, Tajikistan, The former Yugoslav 

Republic of Macedonia, The Republic of Moldova, Turkey, Turkmenistan, 
Ukraine, United Kingdom, Uzbekistan, Vatican City.

A regional network of 192 laboratories from 41 countries
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Global 
(GLOSOLAN)

Regional 
(RESOLAN)

National 
(NASOLAN)

Operates at the national level through 
registered laboratories and National Reference 

Laboratories especially, which are tasked to 
establish National Soil Laboratory Networks

880 laboratories in the world

25



GLOSOLAN is doing its best to keep its webpage updated and available 
in the 6UN official languages: 

English, French, Spanish, Arabic, Russian and Chinese 
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2011 2013 2015 2017 2019 2021 2023 

 

GSP GLOSOLAN IB - NatRefLab

IB

RUSOLAN

History Reference

13 laboratories:
Barnaul, Bryansk, Moscow, Novosibirsk, Perm, Petozavodsk, 
Pushino, Rostov-on-Don, St. Petersburg, Syktyvkar

EUROSOLAN
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Eco-analytical Laboratory               Department of Soil Science

National Reference Laboratory
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Facilities
Surface area of the laboratory (in m2) 460

Number of rooms in the laboratory 23

Staff Notes
Number of laboratory staff 54

Qualification of laboratory 
staff (e.g. university degree)

7 - Dr of Sciences, 
15 - PhD, 

20 - Engineers-chemists of higher 
qualification

Is laboratory staff regularly 
trained? If yes, how often? 

yes 1 time/year

National Reference Laboratory 
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Accreditation/certification
Eco-analytical Laboratory 
accredited to the ISO/IEC 17025

Proficiency testing (PT) 
National Reference Laboratory
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Analysis 
performed

Number of samples analysed per year Notes

Chemical С: Dry combustion – 2200, Tyurin – 1060, Walkley-
Black - 70

Agrochemical indicators – 4300
Heavy metals – 1500

Polyaromatic hydrocarbons – 640
Сhromato-mass spectroscopy, gas-liquid 

chromatography – 1460
Related amino acids – 260

Etc
Physical particle size distribution – 450
Biological 3000

National Reference Laboratory
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Measurement quality control
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30 measurement procedures were developed 
and/or metrologically certified in the lab
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Participation in the work on the harmonization of 
GLOSOLAN Standard Operating Procedures (SOP) 

pH
Particle size distribution
Bulk density
Mineral nitrogen
Organic carbon

https://www.fao.org/global-soil-partnership/glosolan/analiz-pochvy/sops
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Modifications of the Tyurin method (Russia)
Conditions for the oxidation Quantity estimation method

Reference documentsCr3+ Cr2O7
2-

Тemperature Time Сolorimetric Тitrimetric
100 °С

(water bath)
1 hour λ = 590 nm

(Mohr's salt) 
- Turin, 1931; 

GOST 26213-91
>140 °С

(electric stove)
5 min - titrant - Mohr's salt

solution Simakov, 1957
>140 °С

(electric stove)
5 min λ = 590 nm

(Mohr's salt)
- Orlov, 1967

20 °С 24 hours λ = 590 nm
(Mohr's salt)

- Samoilova, Rogiznaya, 
2013 

>140 °С
(water bath)

20 min λ = 590 nm
(sucrose)

- Simakov, Tsyplakov, 1969
150 °С

(drying cabinet)
20 min λ = 590 nm

(sucrose)
titrant - Mohr's salt

solution Nikitin, 1983
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- 50 g K2Cr2O7 +0,5L H2O, c(K2Cr2O7)= 0,34 M

- Soil+ 2 mL K2Cr2O7 +5 mL H2SO4 conс = 7 mL
added to the sample n(K2Cr2O7)= 0,68 mmol
- Standing for 30 min
- +20 mL H2О
- Standing for 24 hours (without external heating) 
- Measure the optical density λ = 590 nm
- Сalculation of %Сorg

oxidation correction factor f = 1,3

Walkley A., Black I.A. An examination of the Degtjareff method for 
determining soil organic matter, and a proposed modification of the 
chromic acid titration method // Soil Sci., 1934. V. 37. P. 29-38. 

Measurement steps
Tyurin method

(Colorimetric Method)
Walkley-Black method

(Colorimetric Method, GLOSOLAN)
- 20g K2Cr2O7 + 0,5L H2O, c(K2Cr2O7)= 0,136 M 
- “Chromium mixture”: 1V K2Cr2O7+1V H2SO4 conс

c(K2Cr2O7)= 0,068 M
- Soil+10 mL “Chromium mixture” (5 mL +5 mL)
added to the sample n(K2Cr2O7)= 0,68 mmol
- Heating in a water bath (t = 100 °С for 60 min)
- +15 mL H2О
- Centrifugation 6000 rpm for 10 min 
- Measure the optical density λ = 590 nm
- Сalculation of %Сorg
oxidation correction factor  f = 1,0 – traditionally

Tyurin I.V. New modification of the volumetric method for determining 
humus using chromic acid // Pochvovedenie, 1931. No. 6. P. 36-47.

3 [C]0 + 2 Cr2O7
2- + 16 H+ = 3 CO2 + 4 Cr3+ + 8 H2O
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! In the Walkley-Black method, the amount of K2Cr2O7 and H2SO4 is equal to the same 
characteristics as in the Tyurin method, but the concentration of these components of 
the mixture is 1,5 times higher.

! Heating of the reaction mixture occurs due to the 
exothermic effect that occurs when a concentrated 
solution of H2SO4  is mixed with distilled water.
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characteristics as in the Tyurin method, but the concentration of these components of 
the mixture is 1,5 times higher.

! Heating of the reaction mixture occurs due to the 
exothermic effect that occurs when a concentrated 
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With the support of GLOSOLAN, we initiated a comparison of three 
methods for measuring the content of organic carbon in the soil:

Dry combustion, the Walkley-Black method and the Tyurin method.
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Tyurin method (Institute of Biology)
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Quality control of measurements %Соrg (Tyurin)

1 – reference materials of soils (UK)
2, 3 – standard soil samples (Russia)
4 – soil samples from GLOSOLAN
5 – soil samples of various types
more than 120 soil samples in total
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! In the Walkley-Black method, the amount of K2Cr2O7 and H2SO4 is equal to the same 
characteristics as in the Tyurin method, but the concentration of these components of 
the mixture is 1,5 times higher.

! Heating of the reaction mixture occurs due to the 
exothermic effect that occurs when a concentrated 
solution of H2SO4  is mixed with distilled water.

With the support of GLOSOLAN, we initiated a comparison of three 
methods for measuring the content of organic carbon in the soil:

Dry combustion, the Walkley-Black method and the Tyurin method.
Ivan Vladimirovich Tyurin (1892-1962)

f  = 1.17 (Arinushkina, 1962)



https://www.fao.org/global-soil-partnership/glosolan/ru/
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https://scientificrussia.ru/articles/garmonizatsiya-metodov-issledovaniya-
pochv-put-k-uporyadochivaniyu

Our team opened up a new promising niche of scientific research on the 
harmonization of soil study methods used in different regions
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Conferences / Video resources

Rome, Italy (2020)
Moscow, Russia (2021)
Petrozavodsk, Russia (2021)
Pushchino, Russia (2022)
Syktyvkar, Russia (2022)
Tashkent, Uzbekistan (2022)
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- harmonization of Standard Operation Procedures: Particle size 
distribution (Kachinsky method, ISO 11277);

- organization of the National proficiency test;
- participation in global initiatives
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Conclusion

Thus, the Global Network of Soil Laboratories is 
indeed an international multi level platform for 
promoting technologies and knowledge in the 
field of sustainable land use at the global, 
regional and national levels. 

48

All GLOSOLAN members are given the possibility to speak loud 
about their needs, and to share their experience and knowledge 
with other. GLOSOLAN values and listens to all its members.



Thanks for your attention!
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