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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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Soil parameters 
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- chemical; 
       - physical;  
                - biological 



Soil parameters 
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- chemical; 
       - physical;  
                - biological 

Information and methodological support for measuring  

parameters / indicators of soil quality and health ! 
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- the result of geographic isolation; 
     - historical circumstances; 
          - technical and economic limitations; 
               - method suitability for local soils and calibrations 
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1 
• Different techniques / procedures  

2 
• Different results 

3 
• Different conclusions and 

recommendations 



Adopt a common SOP for each soil parameter in all laboratories in the world 
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GSP GLOSOLAN 
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960 laboratories in the world 

Already published: 

• 1 on sample pre-treatment;  

• 17 on soil chemical parameters (7 more ongoing); 

• 1 on soil physical parameter (5 more ongoing); 

• 1 on soil biological parameter (6 more ongoing) 

www.fao.org/global-soil-partnership/glosolan/ 



Global Soil Laboratory Network (GLOSOLAN) 

Major areas of work: 

- Execution of external quality control (proficiency testing) 
- Training on the execution of internal 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  
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Almost 9000 views  
in one year! 

www.fao.org/global-soil-partnership/glosolan/ 
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www.fao.org/global-soil-partnership/glosolan/ 





Tested methods 
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- Loss-on-ignition method (LOI), 
- Dry combustion on the analyzer (DC), 
- Walkley-Black's method (WB), 
- Tyurin's method (T) – SOC = 0.17-8.7% 
 

 
 
 

 
Standard soil samples (9): А, B, C, D, E, F, G, H, I 
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Why SOC? 

 

 

 

SOC is one of the most important components of soils.  

In the age of global changes in the environment, monitoring SOC is of 
outmost importance.  

Under the Global Soil Partnership initiative of the Food and Agriculture 
Organization of the United Nations (FAO), the availability of non-
harmonized data is one of the reasons for the low accuracy of the global 
SOC map (Peralta et al., 2022).  

This is especially true for regions such as Eurasia where data are sparse.  



- 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  = 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  = 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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Why SOC? 
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3 [C]0 + 2 Cr2O7
2-

 + 16 H+ = 3 CO2 + 4 Cr3+ + 8 H2O 
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Why SOC? 

 

 

 
! 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. 



Modifications of the Tyurin method (Russia) 

Conditions for the oxidation  
Quantity estimation method 

Reference documents Cr3+ Cr2O7
2- 

Тemperature Time Сolorimetric Тitrimetric 
100 °С 

(water bath) 
1 hour  = 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  = 590 nm 
(Mohr's salt) 

- 
Orlov, 1967 

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

- Samoilova, Rogiznaya, 
2013  

>140 °С 
(water bath) 

20 min  = 590 nm 
(sucrose) 

- 
Simakov, Tsyplakov, 1969 

150 °С 
(drying cabinet) 

20 min  = 590 nm 
(sucrose) 

titrant - Mohr's salt 
solution  Nikitin, 1983 
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Why SOC? 
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Why SOC? 

 

 

 

Harmonization of soil research methods is the main strategy of the 
Global Soil Laboratories Network GLOSOLAN  

https://www.fao.org/global-soil-partnership/glosolan/ 
940 laboratories in the world 

https://www.fao.org/global-soil-partnership/glosolan/
https://www.fao.org/global-soil-partnership/glosolan/
https://www.fao.org/global-soil-partnership/glosolan/
https://www.fao.org/global-soil-partnership/glosolan/
https://www.fao.org/global-soil-partnership/glosolan/
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https://www.fao.org/global-soil-partnership/glosolan/ru/ 

Why SOC? 

 

 

 



The task of the PT participant 
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№ Methods 
Units of 

measure Soil A Soil B Soil C Soil D Soil E Soil F Soil  G Soil  H Soil  I 
1 LOI % A11 A12 A13 В11 В12 В13 С11 С12 С13 D11 D12 D13 E11 E12 E13 F11 F12 F13 G11 G12 G13 H11 H12 H13 I11 I12 I13 

2 DC % A21 A22 A23 В21 В22 В23 С21 С22 С23 D21 D22 D23 E21 E22 E23 F21 F22 F23 G21 G22 G23 H21 H22 H23 I21 I22 I23 

3 WB % A31 A32 A33 В31 В32 В33 С31 С32 С33 D31 D32 D33 E31 E32 E33 F31 F32 F33 G31 G32 G33 H31 H32 H33 I31 I32 I33 

4 T % A41 A42 A43 В41 В42 В43 С41 С42 С43 D41 D42 D43 E41 E42 E43 F41 F42 F43 G41 G42 G43 H41 H42 H43 I41 I42 I43 

from 1 to 4 methods depending on the capabilities of laboratories 
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Units of 
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Each laboratory will receive from us: 

- 9 containers with soil (A, B, C, D, E, F, G, H, I ), 

- Invitation, 

- Instructions 



Before the start of РT 
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Preparation of soil samples for PT 



Before the start of РT 
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Homogeneity  
 

We carry out BEFORE mailing the soil to the participating laboratories.  

10 times 2 parallel repetitions for each sample for each method.  

= 20 measurements for each sample for each method.  



During РT 
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Stability  

 

which determines the period life of the soils.  
10 times 1-2 parallel replicates for each sample for each method.  
= 10-20 measurements for each sample for each method.  
The measurement period is from the beginning of PT to the end of PT.  
1 or 2 times a week.  
Later we will calculate the frequency of measurements 



After РT 
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Statistical (Math) analysis of results 
 
Using the GLOSOAN platform. 



 
1.  RELIABILITY: for each lab, what is its precision? 
when analysing several times the same sample, how close are the results? 

  
2. COMPARABILITY: among all labs, dispersion of their results?  
when the same sample is analysed by several labs, how close are the results? 

 

PT results 

What is the quality of the analysis?  
How to improve the quality of analysis? 
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Invitation 

Each laboratory will be assigned a code. 

     Participation in РT is anonymous. 

           PT is held free of charge. 
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Invitation 



Prospective PT participants 
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- Kazakhstan,  
- Russia (14 RUSOLAN's laboratories), 
- Turkmenistan,  
- Uzbekistan,  

and possibly  
- Armenia,  
- Azerbaijan, 
- Georgia, and  Kyrgyzstan 

There is interest in Tajikistan, but there is no suitable laboratory 
 



30 

- Kazakhstan,  
- Russia (14 RUSOLAN's laboratories), 
- Turkmenistan,  
- Uzbekistan,  
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- Armenia,  
- Azerbaijan, 
- Georgia, and  Kyrgyzstan 
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We invite you to participate in the PT! 

 

 

 

 

 

 

Prospective PT participants 



31 

- Kazakhstan,  
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and possibly  
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We invite you to participate in the PT! 

 

 

 

 

 

 

 

 

 

Dissemination of information about the PT 

- GLOSOLAN, 

- RUSOLAN (ib.komisc.ru/rusolan) 
 

 

 

 

 

Prospective PT participants 
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Subregional Eurasian PT → Search for transfer functions 
Data used: 

- Homogeneity, 

- Stability, 

- GLOSOLAN Proficiency test for Eurasia 2023, 

- published data obtained at the Russian National Reference Laboratory (Syktyvkar), 

- Global PT? 
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We invite you to become part of the strategic process! 

 

 

 

 



Thank you for your attention! 

shamrikovaelena@yandex.ru 
ib.komisc.ru/rusolan 

mailto:shamrikovaelena@yandex.ru

