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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

- chemical;
- physical;
- biological

P N
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Soil parameters

- 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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e Different techniques / procedures

e Different results

e Different conclusions and
recommendations

P N
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Adopt a common SOP for each soil parameter in all laboratories in the world

Soils: if you cannot measure it, you cannot manage it

AGROCHEMICALS RESEARCH POLICY SOIL NATIONAL REPORTING
AND MANUFACTURING  ANDACADEMIA MAKERS LABORATORIES DONORS INSTITUTIONS TO
INDUSTRIES UN CONVENTIONS

2" Meeting of the International Network of Salt-Affected Soils (INSAS) | Tashkent/Nukus, Uzbekistan | May 22-26, 2023 w



www.fao.org/global-soil-partnership/glosolan/
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2011 2013 2015 2017 2019 2021 2023

Already published:
* 1 onsample pre-treatment;

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

* 1 on soil physical parameter (5 more ongoing);
* 1 on soil biological parameter (6 more ongoing)

960 laboratories in the world
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Global Soil Laboratory Network (GLOSOLAN)

Major areas of work:

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

% - Execution of external quality control (proficiency testing)
\\% - Training on the execution of internal quality control
Z - Training on equipment use, maintenance and purchasing

M \Y - Establishment of a donation/bartering system
N

- Spectroscopy

www.fao.org/global-soil-partnership/glosolan/ Almost 9000 views
in one year!

e
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Global Soil Laboratory Network (GLOSOLAN)

Major areas of work:

Capa: relopment

- Harmonization of Standard Operation Procedures (SOPs) - loo=oe

=gio

- Training on the implementation of GLOSOLAN SOPs s
- Training on safety and health

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

- Training on equipment use, maintenance and purchasing
M \Y - Establishment of a donation/bartering system

o

7= - Spectroscopy

www.fao.org/global-soil-partnership/glosolan/
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GLOSOLAN
Proficiency Test

for Eurasia
2023

Syktyvkar,
Russia

| &
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Tested methods

- 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): A,B,C,D, E, F, G, H, |

—
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Tested methods

- Loss-on-ignition method (LOI),

- Dry combustion on the analyzer (DC),

- Walkley-Black's method (WR! n SOC?
- Tyurin's method (T) =S WY

Standard soil samples (9): A,B,C,D, E, F, G, H, |

—
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Why SOC?

Q\g@ Food and Agriculture Organization

Y/

of the United Nations

Global Soil Partnership
SOC iS O n e Of th e m Ost i m p O r‘ta nt CO m po n e nts Of Soi IS . A Overview | Partners = Regional partnerships = ITPS = Technical networks = Areas of work | Soil Doctors Programme | Resources

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. 7 sraanicealhadls crudal 1Rl BEREIt ey and

ecosystem services;~.

- SO Wk Global Soil
Global Soil NS A S8 Organic Carbon
Organic Carbon ey (Al < Map
Sequestration : P N i : 6S0CmapV1.5
Potential Map N by, £305

GSOCseqV1.0.0
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Why SOC?

Measurement steps

Tyurin method Walkley-Black method
(Colorimetric Method) (Colorimetric Method, GLOSOLAN)
20g K,Cr,0,+ 0,5L H,0, c(K,Cr,0,)= 0,136 M - 50 gK,Cr,0,+0,5L H,0, c(K,Cr,0,)=0,34 M

“Chromium mixture”: 1V K,Cr,0,+1V H,SO

4 conc

¢(K,Cr,0,)= 0,068 M

added to the sample n(K,Cr,0,)= 0,68 mmol

- Soil+ 2 mL K,Cr,0,+5 mLH,SO, ,,.=7 mL
added to the sample n(K,Cr,0,)= 0,68 mmol
- Standing for 30 min

Soil+10 mL “Chromium mixture” (5 mL+5 mL)

- Heating in a water bath (t = 100 °C for 60 min
g ( ) - +20mLH,0
- +15mLH,0 - Standing for 24 hours (without external heating)
- Centrifugation 6000 rpm for 10 min - Measure the optical density A =590 nm
- Measure the optical density A =590 nm - Calculation of %Corg
- Calculation of %Corg
oxidation correction factor f= 1,0 - traditionally oxidation correction factor f=1,3
Tyurin I.V. New modification of the volumetric method for determining Walkley A., Black I.A. An examination of the Degtjareff method for
humus using chromic acid // Pochvovedenie, 1931. No. 6. P. 36-47. determining soil organic matter, and a proposed modification of the

chromic acid titration method // Soil Sci., 1934. V. 37. P. 29-38.
3[C]°+2Cr,0,%+16 H*=3CO,+4Cr**+8H,0 -
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Why SOC?

c(K,Cr,0,)=0,

Measurement steps

Tyurin method Walkley-Black method
(Colorimetric Method) (Colorimetric Method, GLOSOLAN)

20g K,Cr,0 I'In the Walkley-Black method, the amount of K,Cr,0, and H,SO, is equal to the same
“Chromiun' characteristics as in the Tyurin method, but the concentration of these components of
the mixture is 1,5 times higher.

Soil+10 mL—crmrommomnmxture (S I TJ T1ITL)

= 0,68 mmol
added to the sample n(K,Cr,0,)5 | Heating of the reaction mixture occurs due to the
- Heatingin a water bath (t = 10 oy othermic effect that occurs when a concentrated
- 15 mLH0 solutlon of H,SO, is mixed with distilled water. xternal heating)
- Centrifugation 6000 rpm for 1(~ —vreasure trre upticaruersity 0= 590 nm
- Measure the optical density A =590 nm - Calculation of %Corg
- Calculation of %Corg
oxidation correction factor f= 1,0 - traditionally oxidation correction factor f= 1,3
Tyurin I.V. New modification of the volumetric method for determining Walkley A., Black I.A. An examination of the Degtjareff method for
humus using chromic acid // Pochvovedenie, 1931. No. 6. P. 36-47. determining soil organic matter, and a proposed modification of the

chromic acid titration method // Soil Sci., 1934. V. 37. P. 29-38.
3[CI°+2Cr,0,2+16 H*=3CO,+4Cr3*+8H,0
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Why SOC?

Modifications of the Tyurin method (Russia)

Conditions for the oxidation

Quantity estimation method

Cr3* Cr,0.* Reference documents
Temperature Time Colorimetric Titrimetric
100 °C 1 hour A =590 nm - Turin, 1931;
(water bath) (Mohr's salt) GOST 26213-91
>140 °C 5 min - titrant - Mohr's salt | ...
(electric stove) solution Simakov, 1957
>140 °C 5 min A =590 nm -
(electric stove) (Mohr's salt) Orlov, 1967
20 °C 24 hours A =590 nm - Samoilova, Rogiznaya,
(Mohr's salt) 2013
>140 °C 20 min A =590 nm - .
(water bath) (sucrose) Simakov, Tsyplakov, 1969
150 °C 20 min A =590 nm titrant - Mohr'ssalt | ..., ...
(drying cabinet) (sucrose) solution Nikitin, 1983

2" Meeting of the International Network of Salt-Affected Soils (INSAS) | Tashkent/Nukus, Uzbekistan | May 22-26, 2023
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Why SOC?

Quantity estimation method
Cr3* Cr,0.% Reference documents

Toamnaratiira | Timao Calarvimotrie Titrimaoatrie

Conditions for the oxidation

.o
.® *

M{ ~ Harmonization of soil research methods is the main strategy of the

/W,L;;r\ Global Soil Laboratories Network GLOSOLAN
Qs https://www.fao.org/global-soil-partnership/glosolan/
>140 "C 20 min A =590 nm - .
(water bath) (sucrose) Simakov, Tsyplakov, 1969
150 °C 20 min A =590 nm titrant - Mohr's salt | ... ...
(drying cabinet) (sucrose) solution Nikitin, 1983

=
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Why SOC?

Organic carbon

Carbon, as soil organic matter, alters the physical (e.g. structure), chemical (e.g. cation exchange capacity), and
biological (e.g. microbial activity) properties of soils with impacts on plant growth and yield, biodiversity and the soil
water retention capacity. The content of organic carbon of mineral horizons can be used also in soil classification,

taking the textural class into account. However, the inferred organic carbon status of a soil should always be locally @ ... [
checked as it is only a rough estimate. S pmdrme .
yarous e Standard operating procedure

The methods to measure organic carbon are rather easy to run but a special effort should be made by soil analysis ol ; s e forsoil organic carbon

. . . . . L . ndard operating procedure for P ity
laboratories to provide the best possible quality data. This will allow monitoring of changes in SOC at both local and Sl arganicienrtigl o i Ee— e®®oe
regional scales and also give a better idea of the future scenarios, not only for SOC content but also for atmospheric ey DAk method o Vornil . P T —_ @
CO; evolution. Did you know that the Global Soil Partnership launched a series of activities on soil organic carbon? For TN i Rl ®  spectrophotometric method

2 8817641012020

o eeisieie R A X (|
3 : R . ) “- . S \. " o >
The methods to quantify SOC already harmonized by GLOSOLAN are the following: .

mare information click here.

c
SOTOMETFSECKIM METOIOM
(T Tiopaces 1 Yeicsm Brnes)

™\ SOP Walkley-Black method - titration and colorimetric method (EN | ES | RU) = . Standard operating procedure
o for soil organic carbon
@ Soil organic carbon - Tyurin colorimetric method (EN | RU) e g
o ® L 2K 2K Y
Training video: Walkley and Black - titration method o o o walkley-Black “"H
Titration method
Training video: Walkley and Black - colorimetric method Standard operating procedure - — = .
soil organic ca METO[IMIKA M3MEPEHWi s s -
: : — Tyurin spectrophotometric method O EREKTPOOOTOMETPHECKAM :

Soil Organic Carbon methods : Sustainability of methods (weron Tropmis) SOIL ORGANIC CARBON

- WALKLEY-BLACK METHOD:

Risk for human health . Global median COLORIMETRIC METHOD
related to the use of Environmental Level of Average rice of the DL L R
Method |chemicals and the overall risk (waste technology | duration of apnal sis (for - "h. ~ '..-

implementation of disposal) required the analysis the cuystomers) °

procedure by staff ® ©
Walkley & Up to one

Black Low working day 6USD
. Up to one
Tyurin Low working day 7.6 USD

https://www.fao.org/global-soil-partnership/glosolan/ru/
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The task of the PT participant

from 1 to 4 methods depending on the capabilities of laboratories

Soil D

Soil E

Soil F

Soil G

Soil H

D1,

D1,

D1,

E1,

El,

El,

F1,

F1,

F1,

G1,

G1,

G1,

H1,

H1,

H1,

D2,

D2,

D2,

E2,

E2,

E2,

F2,

F2,

F2,

G2,

G2,

G2,

H2,

H2,

H2,

G3,

G3,

G3,

Units of . .
Ne | Mmethods| - | Soil A | Soil B
1 |LOI % |A1,|A1, A1, [B1, |B1, |B1,
2 |DC % A2, |A2, |A2, |B2, |B2, |B2,
3 [(WB % A3, | A3, |A3, | B3, | B3, | B3,
4 T % A4, |A4, | A4, | B4, | B4, | B4,

G4,

G4,

G4,

H4,

H4,

H4,
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The task of the PT participant

from 1 to 4 methods depending on the capabilities of laboratories

Ne | methods | V"% | §oi] A | Soil B Soil D | Soil E | Soil F | Soil G|Soil H| Soil |

measure
1 |LOI % A1, [A1, |A1, [B1, |B1, |B1, D1, |D1, [D1, |E1, |E1, |E1, [F1, [F1, |F1, |G1,|G1,|G1,|H1, [H1, [H1, [11, |11, |I1,
2 |DC % A2, |A2, A2, (B2, [B2, (B2, D2, | D2, |D2, [E2, |E2, |E2, |F2, |F2, |F2; | G2, |G2, |G2, [H2, |H2, |H2; |12, |12, |I2;
3 |wWB % |a3,|A3,|A3, B3, 3, (13, [13, |13,
4 |T % |na|na,|aa,|se, EQCh laboratory will receive from us: 2 g, [ia, |ia,
- 9 containers with soil (A, B,C, D, E, F G, H, |),
- |[nvitation,

- Instructions
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Before the start of PT

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

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.

2" Meeting of the International Network of Salt-Affected Soils (INSAS) | Tashkent/Nukus, Uzbekistan | May 22-26, 2023 w

CLOBAL SOIL
} NERSH



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




After PT

Statistical (Math) analysis of results

Welcome to the Global Soil Laboratory Network
(GLOSOLAN) platform for the online submission of
proficiency test ing (PT) results

Using the GLOSOAN platform.

Online tools

0
2
o]
3
/
¢
[/
\

GLOSOLAN PT results submission platform

P N
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PT results

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?

4

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

" GLOSOLAN ™
Lere
' RUSOLAN oy
P nasmal il |sbeestory network (RUSOLAN ) Ittt of By Forsa Scvcsese Conles
Citudead sanil Labuorery metwerk (GLOSOLAN) {IE FRO xm.lifm&uﬁ:.:“;‘&"ﬁfﬁf:!.fﬁﬁ &
FIRST INFORMATION LETTER
on
GLOSOLAN Proficiency test for Eurasia 2013 L:fsmm ﬂj?
Dear Colleagues, orEamzer
PARTICIPANT REGISTRATION FOEM
We invite your Isboratory to take part in GLOSOLAN Proficiency test (PT) for Eurasia 2023 on GLOSOLAN proficiency test for Eurasia 2023
the measurement of soil orgamic carbon { S0C ) organized by the Institute of Biology of the Fom
Science Center of the Ural Branch of the Fussian Academy of Sciences (IB) with the financizl support Iame of the laboratory
e 2o e e s e h lab ill b igned d
Our expesience in messurng SOC and the smdy of the most commen and techmically svailsble mumber m the accredited parsons EaC a Oratory WI e aSSIgne a CO e-
methods allowed us to certify the method for measuring SOC and orzanic mattsr by the photometric regismy (if available)
method (Tyurin and Walkley-Elack methiods, No. 88-17641-001-2020, FR.1.31 2020.38218). Orgamization name
Amm!smdsmmmmrsmwuumplesmdmbvmemsuﬁm cmn} o - - - -
sllowad establizhing the interrelationship bervvean SOC obtzined by the nse of the photomesric mathod e R P t t PT m
and the dry combustion method on the analyzer. The modification of the Tyurin method was appr Regis =] — ar ICIpa Ion In IS anony OuS-
by maosmm:msmmmmufmmdmmuabLemm.ﬁmmhs Place (address) of activity

—Walkley-Black method in English: I
—Walkley-Black method in B.uss].m
—Tyurin method in Englizh: i
—Tyurin method in Russian
—video on the Tyurin method in Bussian: A
—udeo on the Walkley snd Black in E.nghsh hrtps:/ . youtbe.comwatch =y FhioS 04T

Adress for sending control

P PT is held free of charge.

o wwew. youube com‘watchMv=NEp Y5 fbET1 US=74: L'I:I.EP‘T_ -
The prior measuring method by Declared research method Choose
The purpose of the orgznized PTs is to expend and promote common approaches for messuring SOC which the lsboratory will Tyurin method for measuring SOC by the photometic YesNo
into the laboratories’ practice. conducting smdies method according to the measurement procedure No.

) . . . (chooss any mumiber of ressarch B8-17641-001-2020 (FR.1.31 2020.38218)
bln::;:mcm:rn:_ﬂnﬁal;m‘e we pu'e_pmgc:cs_ﬂecum; uf:}:z:nnu;u:. nnn—c.a].faxms.;:alﬂ:nanp.ks methods, depending on technical Walkley Black hod for me inz S0C by the Yesllo
s:c on real objects for measuring . Sanmples sent to participants wi owing capacity, delete 25 appropriate) phot - hod accordi mtheg

ompanying documentstion: ommetmic d accarding megsurement
—user's manual; procedure No. 88-17641-001-2020
—certified method for measuring the carbon mass fraction of organic compounds and organic matter in (FR.1312020.38218)
sgils, ground material, parenmt materizl, bottom sediments by the photometric method (Tyurn and Dy combustion acconding to the methodology carried Tes o
Walkley-Elack meﬂmdsj o, 88-17641-001-2020 (FR.1.31.2020.38218); ot in the daily lsboratory activities of the participant
—the form of issuing measurement resuls. Loss-on-ignition (LOD method (T = 525 °C) Tes Mo
In contred samples, it will be necessary to determine the SOC by all the proposed methods YS“" EM' suggestons and
(recommendad) or to choose any of them if a limited techmical capacity doesn't allow conducting wishes, if any
smudies using all methods.

The completed form need to send on the organizer e-mail soiltest@ib komisc. m no later than Jome 15,
GLOSOLAN Proficiency test for Eurasia 2023 are held free of charge. 2023
Al PT paricipants will be provided with a final report in which test results from participating
Izboratories will be presented amomymously. Every participant will sddidonally recefve an
individualPT participation certificata.

\ Y 4
PHOSAGRO'
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Invitation

IMPORTANT DATES
EVENT DATE
First Information letter 05.05.2023
Registration of PT participants. Acceptance of participants forms 10.05-15.06.2023 r.
deadline 15.06.2023
Second Information Letter 16.06.2023
Online webinar on the organization of PT. including traiming on each method 16.06.2023
Sending of control so1l samples to participants 16-30.06.2023 r.
Measuring procedures 01.07-30.09. 2023
Provision of measuring results deadline — 30.09.2023
Statistical (Math) analysis of the results and final report preparation, proviston | 30.09-31.10.2023
of personal reports and PT participant certificates

Feel free to contact us for more information - soiltest@ib komisc

S
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Prospective PT participants

)
@‘7

- 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

-
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Prospective PT participants

- Kazakhstan,
- Russia (14 |

- Turkmenist We invite you to participate in the PT!
- Uzbekistan

GLOSOLAN
Proficiency Test

SSSSS

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

-
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Prospective PT participants

- Kazakhstan,
- Russia (14 |

- Turkmenist We invite you to participate in the PT!
- Uzbekistan

GLOSOLAN
Proficiency Test

ussia

Dissemination of information about the PT -
- GLOSOLAN, is no suitable laboratory

- RUSOLAN (ib.komisc.ru/rusolan)

2™ Meeting of the International Network of Salt-Affected Soils (INSAS) | Tashkent/Nukus, Uzbekistan | May 22-26, 2023

-

.

CLOBAL SOIL
wm



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? — —

Contents lists available at ScienceDirect
Geoderma
journal www.elsevier. o

Contents lists aveilable at ScienceDinect

H
iR
§
i B
g
3
H

1))
Transferability bf.ttwe_en soil organic matter measurement methods for | S ‘ Which method to choose for measurement of oranic and inorganic carbon
database harmonization ntent in carbonate-rich soils? Advantages and disadvantages of dry and
E.V. Shamrikova?, ‘ondratenok ®, E.A. Tumanova®, E.V. Vanchikova® E.M. Lapteva®, T. wet chemistry
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