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Introduction

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,
- technical and economic constraints,
- suitability of the method for the soils of the region.
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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.

) A 1% . ) "3\‘ %
Under the Global Soil Partnership initiative of the Food as S gl ). T‘ Wisth
and Agriculture Organization of the United Nations (FAO), ZZ’S!;Z%Z’JEZ?C?;Z'Sc"""a' ol hea't“fe“"“”"d

the availability of non-harmonized data is one of the
reasons for the low accuracy of the global SOC map

(Pera/ta et a/., 2022) Global Soil R A OrSIa%ti)cag?I;lon
Uonestiarion SRR SANEK AR 2" =
This is especially true for regions such as Eurasia where S | o

data are sparse.
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www.fao.org/global-soil-partnership/glosolan/

Tested methods

- Tyurin's method (T), Pape—_ - A N ——

- Walkley-Black's method (WB), R et

- Dry combustion on the analyzer (DC), - ™ S ' g
v -

Loss-on-ignition method (LOI
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Tyurin’s method (Institute of Biology)
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Quality control of measurements %Corg (Tyurin)

without taking into account the f=1.15
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1 — reference materials of soils (UK) %Corg (T)
2, 3 — standard soil samples (Russia)
4 - soil samples from GLOSOLAN
5 — soil samples of various types
more than 120 soil samples in total
o

taking into account the f=1.15
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%Corg (T) K, % (P =0.,95)
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K = 100% * | %Corg (T) - %Corg (DC)|
%Corg (DC)
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Quality control of measurements %Corg (Tyurin)

without taking into account the f=1.15 taking into account the f=1.15
A3 04 e5 K o 01l e2 A3 ¢4 5
DC=WB-1,3=T-1,15
(P=0,95)
o BT, 0.8 T

A ° .

lvan Vladimirovich Tyurin (1892-1962)
f =1.17 (Arinushkina, 1962)

%Corg (T) K, % (P =0.95)
0.170-8.7 20
K = 100% * | %Corg (T) - %Corg (DC)|

%Corg (DC)
o LK 2
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DC=WB-13=T-1.15
(P=10.95)

I'In the Walkley-Black method, the amount of K,Cr,0, and H,SO, 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

I Heating of the reaction mixture occurs due to the exothermic effect that occurs when a concentrated
solution of H,SO, is mixed with distilled water.
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In the Tyurin method, compared to WB, additional dispersion of the solid phase occurs
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DE=WB-1.3=T-1.15
— [ ) - [ )
Contents lists available at ScienceDirect
GE( ll)]"l‘\\_!,\
Geoderma (P f— O 95)

5 - A =
ELSEVIE journal homepage: www.elsevier.com/locate/geoderma

Transferability between soil organic matter measurement methods for Of chr207 and HZSO4 is equal to the same Cha ra Cte rIStiCS as In
datebase hesmontaation n of these components of the mixture is 1.5 times higher

E.V. Shamrikova, B.M. Kondratenok *, E.A. Tumanova “, E.V. Vanchikova*, E.M. Lapteva®, T.

V. Zonova®, E.I Lu-Lyan-Min®, A.P. Davydova®, Z. Libohova ", N. Suvannang

* Institutc of Biology Komi SC UrD RAS, Kommumisticheskay 28, Syktyvkar, Russian Federation

e e S sk e g 0 Tk lue to the exothermic effect that occurs when a concentrated
SO, is mixed with distilled water.

Handling Editor: Ingrid Kégel-Knabner Soil organic matter (SOM) is one of the most important soil-forming factors and complex with a chemical

| —

Cntena oo (oo 1067151

Comntents lists available at Sciencellirect

Catena
|

" \l ' FR jouwrnal homepage: www . elssvier.com,/locate/ catena

o WB, additional dispersion of the solid phase occurs

Which method to choose for measurement of oranic and inorganic carbon
content in carbonate-rich soils? Advantages and disadvantages of dry and
wet chemistry

E.V. Shamnikova, E.V. Vanchikova, E.l. Lu-Lyan-Min, 0.5. Kubilk, E.V. Zhangurov
Jemtitate of Binkegy Kova 5 D) £AS, Fommunptichokay 28, §ykysar, B Fafmtion
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Dichromatometric method (T, WB)

Advantages:
- cheapness,
- significant amounts of data on the world's soils

Disadvantages:
- limited measurement range %Corg from 0.17 to 8.7%,
- incomplete oxidation of carbon of organic compounds
(taking into account the incomplete oxidation of Corg - using universal f),
- labor intensity,
- toxicity.
Relative measurement error: +6 = 20%.
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Dry combustion on the analyzer

4CH,0O, + (4x +y —22)0, = 4xCO, + 2yH,0
CaCO,;=Ca0 + CO,

Advantages:
- measuring range %C,., from 0.1 to 100%,
- high accuracy of measurement results:

+65 = 23,15, 10 1 3,5% ana %C,., = (01-2); (2-5) n (5-30) 1 >30 %, Reference
- complete oxidation of carbon of organic and inorganic compounds, method

- availability of standard samples for analyzer calibration,
- rapidity (batch up to 100 samples),
- selectivity

Disadvantages:
High cost of the device, consumables and maintenance
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Loss-on-ignition method

Advantages:
- cheapness,
- measuring range %Ctot from 0.1 to 100%,
- rapidity
Disadvantages:
-?? f for SOM = SOC (SOC = SOM /1.724),

- the presence of mineral compounds that decompose at T = 105-550°C with the
release of gaseous products
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Method Soil A
1-T Al | AL,
2-WB | A2, | A2,
3-DC | A3; | A3,
4-101 |A4|A%

27 September — 15 November 2023

Soil F

F1,

F2,

F3,

F3,

o ® ®¢ oo, .
°
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Soil H Soil |
H1, | H1, | 11, | 11, | 1,
H2, | H2, | 12, | 12, | 12,
H3, | H3, | 13, | 13, | 13,
H3, | H3, | 13, | 13, | 13,
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Pre

Food and Agriculture
#/0) Organization of the
# United Nations

General instructions

How to produce a soil sample
for the proficiency testing of the
Global Soil Laboratory Network
- GLOSOLAN -
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Before the start of PT

Homogeneity ey
| s

We carry out BEFORE mailing the soil to the participating laboratories. " ;3 e :‘7‘; |

10 times 2 parallel repetitions for each sample for each method.
= 20 measurements for each sample for each method.

.0..0‘
PY °

o RUSOLAN »

[ ] RUSSIAN SOIL LABORATORY NETWORK




During PT

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.
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Conclusion

https://ib.komisc.ru/rusolan/

PYCONIAH

Poccuiickan ceTb NouBeHHbIX na6opaTtopumii PYCOJIAH (RUSOLAN) — HauMoHankHOE o, ApasjeneHue,
KOTOpoe sBAAeTcA YacTbio [nobanbHO ceTu nouyBeHHbIx nabopatopuii NTOCONIAH (GLOSOLAN),
KOOpANHUPYeMoii nobankHeIM  NOYBEHHBIM  Ma) PTHEpPCTBOM MNpoaoBoNkLCTBEHHO n
CeNbCKOXO3ANCTBEHHOW opraHmsaumm OOH (Food and Agriculture Organization of the United Nations
(FAO), Italy-Rome, https://www.fao.org/global-soil-partnership/glosolan-old/national-soil-laboratory-
networks/country/russian-federation/en/). MocTosaHHLIM NapTHepoM AesTensHocT PYCOJIAH ¢ MomeHTa

OpraHn3auun HaunoHanbHow cetu Beictynaet MAO “®ocArpo”.

Perucr PaLUsA 1 YNEHCTBO B CeT! 6ecnnartHel.
LWAMPUKOBA EneHa BauecnasoBHa (Poccms, Pecny6nuka Komu, r. CbiKTbIBKa p)
Mpeacepatent | . ren.: +7(8212) 24-51-15
PYCONAH * e-mail: shamrik@ib.komisc.ru

pedepeHTHOI nabopatopuu PYCONAH
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27 September — 15 November 2023

GLOSOLAN Proficiency test for Eurasia
2023 are held free of charge.

All PT participants will be provided with
a final report in which test results from
participating laboratories will be
presented anonymously.

Every participant will additionally
receive an individual PT participation
certificate.
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