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Soils are necessary for human life as:
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"We need healthy
soils to achieve our

food security and
nutrition goals."
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International initiatives to increase
our knowledge on soil characteristics
for better management:
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healthy soils for a healthy life
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The soil is like a black box !

soil data mainly come
from lab analyses...
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...but the current situation of
soil laboratories is terrible:
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...but the current situation of
soil laboratories is terrible:

soil analytical results are
not comparable & do not know if reliable.

- “(i) some data simply do not exist for all places on Earth

(ii) while specific data may be widely available, but it is
often collected and reported

i using different methods,

- diverse standards,

Published in 2018 and/or using incompatible scales.”
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SEALNET
objective?
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1. To organise the first Asian PT for soil lab,
to assess their performance and comparability

2. Take action to improve inter-operability.

Asia: 24 countries
- 70% world pop.
4 ., SEALNET: 18 countries
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1. To organise the first Asian PT for soil lab,
to assess their performance and comparability,

Materials and methods
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No available & cheap certified reference material’,

we had to prepare our own soil samples:

1.Select soils 2. Collect

3. Prepare

Grind ) -
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Careful homogenelsatlon
(statist. Checking homogene|ty)

f?‘:r’i’m =

Welghtlng Packing Sealin Labeling

6/19/2019 APFAN, 19-21 June™2019

‘I SEALNET | SOUTH-EAST ASIA LABORATORY NETWORK '\%)2"

19th - 21s* June 2019, Bangkok, THAILAND



APFAN PT-2 Workshop
Food Analysis Workshop: Proficiency Testing and Reference Materials Development

We sent a set of 14 ‘blind’ soil samples to each lab:

14
13

they analysed it without knowing their characteristics.

*
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The characteristics of the 14 soil samples:

L
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4 soil
samples
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4 soil
types
several N
replicates
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Sample codes: randomised differently for each lab,
thus labs could hardly cross-check their results.

Our PT concerned chemical analysis

- pH: soil suspension

- Organic carbon:
e oxidation & titration
e combustion & CN analyzer

- Available P: 3 different extractants

® Olsen P
e Bray I P
e Bray Il P
- Exchangeable K: Ammonium Acetate & AAS or Flame
Photometer.
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Each lab. received a set of 14 ‘blind’ soil samples:

16 laboratories sent their results to GSP secretary, FAO;
which made them anonymous before sending for statistic analysis
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Each lab. received a set of 14 ‘blind’ soil samples:

16 laboratories sent their results to FAO;
which made them anonymous before for statistic analysis

We made the statistical analysis,
and performance estimation.
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Details of the statistic analysis:

Number of results:

Soil ‘955’ & ‘970°: n=16x3=48
Soil ‘Ki’ & ‘Lb’: N=16x4= 64

Table : Number of data analysed for each parameter and each soil type.

Soil name pH oC_wB OC_Comb P_Olsen P_Bray 1 P_Bray 2 Exch K
955 48 45 15 33 20 9 48
970 48 45 15 42 15 9 48
Ki 64 60 20 45 28 12 62
LB 64 60 20 56 19 12 64
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Number of results:

Soil ‘955’ & 970’: n=16x3=48
Soil ‘Ki’ & ‘Lb’: N=16x4= 64

Outliers identification: o1 Median oo
x;<Ql-(1.5xIQR) 0 f] : : S Lo o
x> Q3 + (1.5 x IQR) P e X
Q1 -15xIQR QR Q3+ 1.5x1QR
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Assigned value: mean value (excluding outliers)

. (xl + X2 + et xns)
pt ns

_in

ns

QC chart; standard deviation

sd = z (xi - xpt)z
ns—1

PERFORMANCE : Z score
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Robust statistics: median & MAD (all datas)

similar conclusions
(data not presented here)
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Basic estimation of lab precision

cV % between different replicates (3or4)

100 * sd
cv(%) =——
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GSP website

ASIAN SOIL
LABORATORY

GLOBAL SOIL
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....... SEALNET ", "
- ©
6/19/2019 e APFAN, 19-21 June 2019 3 2

“I SEALNET | SOUTH-EAST ASIA LABORATORY NETWORK

Example of results:

Organic carbon
(oxidation method)

(%)
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QC chart
our soils : 2 types = rich/poor
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QC chart

our soils : 2 types = rich/poor

Organic _ :
carbon rerrEE e
3SD
9 v
( /0) High variability SPeAly
between labs 1mean
;
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Z score 0C_WB
955
.
:2_
‘T e _,_.—I—|r-|l"7|+\|—r|
[
* L 1 1 1 1 1 1 1 1 l 1 1 1 | |
FF F F ¥ F N F F F &8 £ ¥ 2 &5 »
. a70
49 )
ogmg@umw*mmmmm
4
e ,J
K S S S ST S S S S S M S S
6/19/2019 Laesee APFAN, 19-21 June 2019 . .
% “l SEALNET | SOUTH-EAST ASIA LABORATORY NETWORK

Frequency + model of normal distribution
(all results) (outliers excluded)
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Frequency + model of normal distribution
(all results) (outliers excluded)
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Mean lab precision for 4 soil samples :
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Main conclusions

* Low accuracy: labs need to follow SOPs
Low precision: lack of quality control
(internal and external) and staff training.

 Terminology issue:

organic carbon/organic matter.
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Perspectives

1. Actions to improve lab performances:
staff qualification? Something else?

2. SEALNET PT: Use the best labs to improve the
assigned value?

3. GLOSOLAN PT: 100 labs on 5 continents
How to make the interpretation ?
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Thanks for your kind attention
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