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1. Introduction

Samples of the 1989 exchange round were sent to the participants in March 1989. A list of
collaborating laboratories can be found in ANNEX 1.

Participants were requested to analyze the samples according to their own methods or according
to the LABEX procedures. It is emphasized that the methods as described in the LABEX
proceedings are not intended to be standard methods. No standard methods exist yet. The LABEX
methods are the methods as used in our and many other laboratories and are suited for the
performance of our quality control.

The International Standard Organization (ISO) is currently investigating which procedures will
finally become international standard methods.

Many laboratories analyzed the samples according to their own methods as well as to the LABEX
procedures. For comparison purposes three types of tables are presented in this report:

a. Tables presenting the analytical results and statistical analysis of ALL METHODS in a sample
(tables 1, 4, 7, 10, 13, 16, 19, 22)

b. Tables presenting the analytical results and statistical analysis of the LABEX METHODS in
a sample (tables 2, 5, 8, 11, 14, 17, 20, 23) and

c. Tables presenting the analytical results and statistical analysis of ALL METHODS EXCEPT
THE LABEX method in a sample (table 3, 6,9, 12, 15, 18, 21,24).

Tables are separately analyzed by statistical procedures and it is therefore possible that values in
different tables will be marked different as the tagging of a value depends amongst others on all
other values.

2. Indication of outliers

To reduce the influence of extreme outliers the median is preferred to the average. When data
are ranked in order of size, the median is:

a. The mid value in an odd number of a ranked range of observations or
b. The average of the two mid values in an even number of a ranked range of observations.

First the median is calculated (MEDI), then the Median of the Absolute Differences of the
observed values and the median (MAD1).

Those values larger than MEDI + 2xFxMADI1 or smaller than MEDI - 2xFxMADI are tagged
with two stars (**) and are considered as outliers.

The same procedure is repeated with the same data excluding those values tagged with two stars
(**). This results in a second median (MED2) and a second Median of the Absolute Differences
of the observed values and the second median (MAD?2).



Those values larger than MED2 + 2xFxMAD2 or smaller than MED2 - 2xFxMAD?2 are tagged
with one star (*) and are considered as dubious.

The factor F depends on the number of participating laboratories and is therefore often higher
in the "*" tagging procedure as some values are omitted (the "**" or double asterisked values).

The factor F is such that had the data been normally distributed, 5% of the data would have
been marked and is estimated at:

F=(0.7722 + 1.604/n) x t,,(0.025)

where: n = number of observations and
t,1(0.025) = the right sided 2.5% point of the Student t distribution with n-1 degrees of
freedom.

At the end of each table one finds:

NI = the number of all observations
MEDI = the median of all values

MADI1 = the median of the absolute differences of all the observed values and the median

(MADI).
Fl = the F factor for N1 (=all) observations
N2 = the number of observations excluding double asterisked values

MED?2 = the median of the values excluding double asterisked values

MAD?2 = the median of the absolute differences of the observed values and the median (MAD?2).

F2 = the F factor for N2 observations
CV1% = the coefficient of variation for N1 (= all) observations
CV2% = the coefficient of variation for N2 observations

CV3% = the coefficient of variation for non-asterisked values

It may be assumed that the "true value" of a parameter is approximated by:

MED2 + MAD2




3. New Members

We welcome the following new members of the LABEX Programme:

Pacific Forestry Centre
Mrs. E. Ann Van Niekerk
506 West Burnside Road
B.C. V8Z 1MS Victoria
CANADA

Faculty of Agriculture
Mr. R.A. Kalish

58, Mosadak Street, Dokki
Cairo

EGYPT

Direction de Grand Traveaux
M. Traoré

01 BP 1395

01 Bouake

IVORY COAST

Royal Irrigation Department

Mrs. A. Phathanasobhon
Research and Laboratory Division
Pakzet, 11120 Nonthaburi
THAILAND

DOLE STANFILCO

c¢/o Mrs. Rosalinda Aquino-Htun
P.O. Box 155

9501 Davao City

PHILIPPINES

Ministry of Agriculture & Water
¢/o Mr. M.A. Ben Mahfouz, DG
Land Management Department
Riyadh

SAUDI ARABIA

Laboratorio de Agric. y Aliment.
C.A. Rioja & Carmen Arroyo
C/ Gran Via 56 Entreplanta
26005 Logrono (La Rioja)
SPAIN

Delavalle Laboratory Inc.
Mr. Nat B. Dellavalle
1910 W McKinley

CA 93728-1298 Fresno
US.A.

Calfornia Growers Laboratory INC
Mr. Kamal Sakoury

4630 W. Jennifer

CA 93722 Fresno

US.A.

Soil and Plant Laboratory
Mr. Jaswant S. Tomar
P.O. Box 8700

AI1B 4J6 St John’s, NFLD
CANADA

Regional Laboratory Min of Agric.
Mr, llana Malts

Western Galilee

Akko. D.N. Oshrat

ISRAEL

Pakhribas Agricultural Centre
Mr. D.P. Serchan

¢/o British Embassy P.O. Box 106
Kathmandu

NEPAL

Sind Agriculture University
Dr. Kazi Suleman Memon
Faculty of Crop Production
Tandojam

PAKISTAN

DOLEFIL

c¢/o Ms, Leticia S. Pilando
Dole Cannery

Polomolok South Cotabato
PHILIPPINES

Ministry of Agriculture & Water
¢/o Dr. H. Salim, FAO Coordinator
Project UTFN/SAU/015/SAU
Riyadh

SAUDI ARABIA

Lantbrukskemiska Stationen
Mr. Hans Ivar Svensson
P.O. Box 9024

291 09 Kristianstad
SWEDEN

Servi-Tech Laboratories
Dr. P. Vendrell

P.O. Box 169

NE 68902 Hastings
US.A.

PETTIET Agric. Services Inc.
Mr. C. Pettiet

P.O. Box 838

38756 Leland, Mississippi
US.A.



4. Results

The precision of the determination depends in general on:

1. The parameter analyzed

2. The size range of the parameter the smaller the size the larger the Coefficient of Variation
(C.V)

The majority of laboratories presented their data with two decimals (total nitrogen in three
decimals), therefore the compilation of all data is presented accordingly.

It is obvious, however, that in most cases the notation of decimals is no more than a illusory
accuracy.

The results are presented in the next 24 tables. Statistical calculations are omitted when the
number of observations for a calculation is less then 5.

For easy reference purposes, the last page of this report can be spread out and explains the
abbreviations mentioned at the end of each table (see also page 4).
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ANNEX

List of participating laboratories in Labex round 1989.

For the good order we mention that the order of listing of laboratories in this ANNEX does not
correspond with the numbering and/or order of listing of laboratories in the data tables.

Inst.de Investig. Agronomica
J.A. Sereno de Castro e Melo
C.P. 406

Huambo

ANGOLA

Dept. of Primary Industries
Dr. G.E. Rayment

Meiers Road

Indooroopilly QLD 4068
AUSTRALIA

Dept. of Soil Science
Dr. M. Eaqub

Dept of Soil Sc.,Bangl.Agr.Univ.

Mymensingh 2202
BANGLADESH

Mision Brit. en Agricult. Trop.
Mr. Richard. G. Barber
Casilla 359

Santa Cruz

BOLIVIA

Canadian Forestry Service
Dr. Y.P. Kalra

5320 122 Street

Edmonton Alberta T6H 3S5
CANADA

INIA

Mrs. Angelica Sadzawka
Casilla 439/3

Santiago

CHILE

Soil Science Department
Prof. Dr. M.A. Kishk
El Minia University

El Minia

EGYPT

Institute of Natural Resources
W. Dixon

P.O. Box 1168

Suva

FIJI

Instit. de Evaluacion de Tierras
Geologa Gladys Herrera
Laboratorio de Suelos CIRN-INTA
1708 Buenos Aires (Castelar Pcia)
ARGENTINA

CSIRO Division of Soils
Mr. T.A. Beech

Private Bag no. 2

Glen Osmond SA 5064
AUSTRALIA

Bodemkundige Dienst van Belgié
Dr. Ir. M. Geypens

De Croylaan 48

B-3030 Leuven-Heverlee
BELGIUM

Soil Mapping and Advisory Unit
Mr. Schalk ¢/o UNDP Office
P.O.B. 54

Gaborone

BOTSWANA

Direction de la Recherche
Mr. Y. van Auger

2700, rue Einstein

Sainte Foy Ouebec G1P 3W8§
CANADA

Faculty of Agriculture

Prof. Dr. Shafik I. Abdel-Aal
University of Cairo

Giza

EGYPT

Koronivia Research Station
Mr. J.L. Tuivoavoa

P.O. Box 77

Nausori

FI1JI

Bundesanst. Geowissenschaften
Dr. W. Kantor

Postfach 510 153

3000 Hannover 51

GERMANY Fed. Rep.




Soil Research Institute
Mr. A.T. Halm
Academy Post Office
Kwadaso Kumasi
GHANA

Soil Institute of Iran
Dr. M.H. Roozitalab
North Kargar Avenue
Teheran

IRAN

Centro de Edafologia

Dr. J.D. Etchevers
Colegio de Postgraduados
56230 Chapingo
MEXICO

Lab. Soil Science Plant Nutrit.
Dr. V.J.G. Houba

De Dreyen 3

6703 BC Wageningen
NETHERLANDS

Forest Research Institute
Mrs. G. Nicholson
Private bag

Rotorua

NEW ZEALAND

LLT.A.-NIGERIA
Dr. J.L. Pleysier
PMB 5320

Ibadan

NIGERIA

Soil Survey of Pakistan

Dr. Ghulam Saeed Khan
P.O. Shahnoor Multan Road
Lahore 18

PAKISTAN

Soil Research Division
Dr. Modesto R. Recel
P.O. Box 1848
Ermita Manila
PHILIPPINES

Bureau National de Pedologie
Dr. F. Ngouanze

B.P. 1374

Bangui

REP. CENTRAFRICAINE

Dienst Bodemkartering
Ir. M.J. Taus
Coppenamestr./Duisburg
Paramaribo
SURINAME
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Plant Protec. and Agric. Centre
Mrs. Nina Vajna

Pf.127

H-1502 Budapest

HUNGARY

Jamaica Soil Survey Project
Miss Austin

Hope Gardens

Kingston 6

JAMAICA

Soil Survey and Land Eval.Proj.
Miss Laurinda Nobela

Caixa Postal 3658

Maputo

MOZAMBIQUE

ISRIC

Dr. L.P. van Reeuwijk
P.O. Box 353

6700 AJ Wageningen
NETHERLANDS

Soil Bureau DSIR
Mr. Brian Daly
Private bag
Lower Hutt

NEW ZEALAND

Cocoa Research Inst. of Nigeria
Dr. N.E. Egbe

P.M.B. 5244

Ibadan

NIGERIA

EEA San Camilo - INIAA
Mrs. J.Sanz c/o Mr.E Soto
Tupac Amaru 312 Cerro Colorado
Arequipa
PERU

Centro de Estudos Pedologia
Prof. Dr. Rui Pinto Ricardo
Tapada da Ajuda

1399 Lisboa

PORTUGAL

Land Use Division
S. Dimantha

P.O. Box 1138
Colombo 7

SRI LANKA

ICARDA

Mr. Abdallah Matar
P.O. Box 5466
Aleppo

SYRIA



National Soil Service
Mr. K.L. Haule

P.O. BOX 5088
Tanga

TANZANIA

Institut National des Sols
Mr. AK.L. Allaglo

B.P. 1026

Lome

TOGO

Direction des Sols

Mme. W. Naanaa

7050 Avenue de I'Independance
2080 Ariana

TUNISIA

Trop. Soils Analysis Unit ODNRI
Mr. R. Baker

Central Avenue, Chatham Maritime
Chatham, Kent ME4 4TB

UNITED KINGDOM

Mt. Makulu Central Research St.
Mr. Benson H. Chishala

P.O. Box 7

Chilanga

ZAMBIA
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IBSRAM

Dr. Latham / Mrs. Kanchanakool

P.O. Box 9-109
Bangkhen Bangkok 10900
THAILAND

Direction des Sols
Dr. Amor Mtimet
B.P. 96

6018 Gabes
TUNESIA

Soil Conservation Service
Dr. JM. Kimble

100 Centennial Mall North
Lincoln NE 68508-3866
US.A.

Direccién de Suelos

Ing. Agr. Juan C. Sganga
Av. E. Garzon 456
Montevideo
URUGUAY

Chem. and Soil Research Inst.

Mr. C.W. Kanyanda
P.0.Box 8100
Causeway, Harare
ZIMBABWE
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