
FIRST PROGRESS REPORT ON THE "COOPERATIVE STUDY OF POS­

SIBILITIES OF STANDARDIZATION AND IMPROVEMENT OF SOIL 

TESTING METHODS OF SOILS FROM THE HUMID TROPICS WITH EM­

PHASIS ON SOIL PHOSPHATE" (1978 - first half 1979) 

INTRODUCTION 

Laboratory soil testing as a means of assessing soil fertil­

ity on which fertilizer recommendations can be based is 

generally accepted. Conventionally it is considered as to be 

empirical by nature. This has resulted in the development 

and application of a large number of soil testing methods, 

the results of which are usually not mutually comparable. 

Even contradictory indications of nutrient availability 

may be found. This confusing situation reflects the fact 

that the quantity of a nutrient dissolved as the result 

of chemical interaction of a particular extractant and the 

relevant components of the soil is usually not a direct 

measure of the level of the plant-available nutrient, but 

is an index, the value of which depends also on the types 

and the contents of other reacting soil components that 

characterize the chemical properties of the soil. 

Thus a particular interpretation of the so-obtained index 

as a measure of the nutrient level holds in principle only 

for soils with the same or rather closely related chemical 

properties. 

Furthermore, differences in the climatic conditions and in 

the ability of various types of plants to take up nutrients 

from soil give rise to differences in the agricultural inter­

pretation of the results. 

Attempts to bring about uniformity of methods were so far 

not successful because: 

a. Different methods for soil testing already came to stay. 

There are not only different extracting agents, but also 

modifications in extracting techniques, time of contact 

with the extractant, soil/extractant ratio, etc. Details 

are not always mentioned. 

b. In reports from various countries, dealing with the cor­

relation between the results of soil testing and plant 

performance, the kinds of soil used were not always men-
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tioned, or they were insufficiently characterized, 

c. In these studies a wide variety of crops was used, 

growing under different climatic conditions. 

In order to overcome these drawbacks it was proposed to 

carry out a project in which correlation studies are cen­

tralized, using soils which are selected, sampled and 

characterized in a uniform way and tested with a selection 

of well standardized methods and with specific crops. 

It is to he expected that the results of such an approach 

will be more easily accepted universally or at least can 

be used as a standard method for comparison with local 

methods. 

Based on the aforementioned considerations a cooperative 

research project was agreed upon between the Institute 

of Soil Fertility (ISF), Haren and the Soil Science and 

Agrochemistrjr Division (SSAD) of the Department of Agri­

cultural Research, Royal Tropical Institute (KIT), Amster­

dam. The project is entitled: "Cooperative study on possi­

bilities of standardization and improvement of soil testing 

methods of soils from the humid tropics, with emphasis on 

soil phosphate" (CSST). 

The study will initially be restricted to soils: 

a. in use or having potential for rainfed (non-irrigated) 

agriculture (particularly food crops), 

b. belonging to the Orders (Soil Taxonomy, USDA 1975) of 

Alfisols, Ultisols, Oxisols and Inceptisols or related 

units in other classification systems excluding the 

hydromorphic soils, peat soils and paddy soils. 

The study is to encompass not more than 5 soil classifi­

cation units for each country of which 2 to 3 fields need 

to be selected. 

For purposes of sampling the following criteria serve for 

the selection of fields and sites. 

a. The fields should be on well drained, level to moderate­

ly sloping land and of a size sufficiently large, to 

carry out field experiments in the future (about 2000 m ) 
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b. The legal status of the land should be such that in 
future no problems will arise concerning the use of 
the field for experimental work, 

c. existing field experimental areas, particularly those 
on which much information has already been collected 
should be given preference. 

d. fields having a known range in nutrient status, al­
though belonging to the same soil unit, would be 
highly appropriate for the study. 

The study will be conducted with the aid of soil analyses 
carried out at ISF and SSAD, pot experiments at ISF and 
plant analysis at SSAD and partly also at ISF. 
The plan of operations is as follows: 

1st phase: Collection and analyses of samples from coun­
tries in the humid tropics. 
Based on the analytical results selection of 
sites for the collection of bulk samples for 
pot experiments, collection of this material 
and transport to the Netherlands. ' 

2nd phase: Pot experiments at ISF, soil and plant analyses -
at ISF and SSAD. 

Study and if necessary improvement of analytical 
methods, particularly for the determination of 
available P. 

3rd phase: If the results of the studies in the first and 

second phase are positive the promising method(s) 
will have to be tested in the field. Therefore, 
in the future an appeal will be made to organi­
zations in the humid tropics for controlled fer­
tilizer experiments at research stations or in 
farmers' fields. 

At ISF the method for the evaluation of available P in soils 
in relation to arable crops in the Netherlands known as the 

P /«+. \ method will in the first place be tested on its w(ater; ^ 
suitability for use with tropical soils and plants. At SSAD 
the interest is not only focussed on methods for available P, 
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but also on the methods for the evaluation of the status 

of other nutrients such as N, K, Ca and Mg. 

Of course the project can only be implemented if organi­

zations in the humid tropics will cooperate in sending 

the necessary soil material. Therefore, the first step 

taken was the distribution of a circular letter explaining 

the objectives of the project (see Annex I) among about 

20 organizations in Latin America, Africa and South East 

Asia. Practically all the institutes responded favourably, 

expressing their interest, but regrettably due to various 

problems only 6 countries could actually cooperate. To 

these organizations a second circular with detailed in­

structions was forwarded (see Annex I). It was the in­

tention to conduct the first and second phase of the pro­

ject in 1978 but most of the samples arrived rather late 

in 1978 and the last batch even during the first half of 

1979. In the first progress report the results of the 

study so far obtained is presented. 

REVIEW OP MATERIALS AND ACTIVITIES 

Soils 

In alphabetical order, samples (numbers in brackets) were 

received from the following countries: 

Colombia: Institute Colombiano Agropecuario (ICA) (10) 

Kenya I : National Agricultural Laboratories/Kenya Soil 

Survey (8) 

Kenya II: Kisii student training project of the State Agri­

cultural University, Wageningen, The Netherlands (35) 

Nigeria : University of Nigeria, Nsukka (10) 

Philip­

pines : Bureau of Soils, Manilla (10) 

Surinam : Soil Survey Department/Agricultural Research 

Station, Paramaribo (36) 

Sri Lan­

ka : Rubber Research Institute Sri Lanka (30) 

Details on the samples are presented in Annex II. 
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Activities at SGAD 

The samples received from the various countries were di­

vided in two portions, one portion being sent to ISF. The 

other portion of soils was analysed according to a stan­

dard program used by SSAD for a general characterization 

of soils from the humid tropics consisting of: texture, 

% C, % N, pH-H20, pH-KCl, Electrical conductivity of the 

pH-HpO suspension (EC ), NH, in the pH-KCl extract, Ca, 

Mg, K, Na, Fe, Al, Mn, SO^ and Cl after extraction with 

NH/-acetate/acetic acid pH 4.8. Regrettably the P-content 
'T 

in the NH^-acetate pH 4.8 extract of soils from the humid 

tropics is usually very low so that it cannot be used for 

the evaluation of available P. For the present study, two 

methods which are frequently used for soils from the hu­

mid tropics, P-01sen and P-Bray II, were included. 

So far the samples from Colombia, Sri Lanka, Kenya I, Kenya 

II, the Philippines, Nigeria and Surinam have been analysed. 

In addition the soils used in preliminary pot experiments at 

ISF and plant material of the test crops Maize, Amaranthus, 

Arachis and Soybean have been analysed. 

Improvements were made in the procedures for P-01sen and 

P-Bray II whereas a method was tested to concentrate water 

soluble P to improve the reproducibility of the determi­

nation of P in soils with very low water soluble P content. 

Based on the analytical results, bulk samples from Sri 

Lanka and the Philippines from specific sites were re­

quested and received for pot experiments at ISF. A portion 

of these samples were also analysed. 

Activities at ISF 

At ISF the aforementioned samples were analysed on their 

total content of P, Al, and Fe. As already stated before, 

at ISF the so-called Pw(a+er\ method will be tested. 

For climatic conditions as prevailing in The Netherlands 

the agricultural meaning of the P, -value has proved to be 
w 

essentially independent of the chemical properties of the 

soil. 

- 5 -



Usually the P -value is determined at 20°C, but for the 

present study, it has been also determined at j50°C. In 

addition the reaction with the soil of added water sol­

uble phosphate was studied by determining with how many 

units the P -value is increased after adding 100 P -units 

of water soluble phosphate to the soil (one P -unit = 

1 p.g PpO^/ml soil). The result is expressed as A P J . It 

is a reciprocal measure of P-fixation, the lesser the 

P-fixation, the higher j \ P %. 

From the à P,Jo-value of the soil, the increase in the w 
P -value, resulting from phosphate fertilization, can be 

calculated. Inversely, the rate of phosphate fertilization 

resulting in a P -value, indicating an adequate phosphate 

supply, can be calculated also. 

Of course, calibration of the results should be made to 

conform to the special conditions of the plant production 

in pot experiments or in the field. This matter is part 

of the current investigations. 

Through the intermediary of the Laboratory of Agricultural 

Chemistry of the State Agricultural University at Wageningen, 

The Netherlands, 4 bulk samples from Kenya II were received 

from the Kisii student project in Kenya. With these soils 

pot experiments were carried out in 1978 with Maize, Amaran-

thus, Arachis and Soybean. For comparison a dutch soil from 

an experimental farm was included. One of the purposes was 

to gain experience with pot experiments with tropical crops. 

Furthermore, phosphate response of the various plant types, 

dependent on the P -value and on the phosphate fixation of 

the soil were studied. 

In addition, a pot experiment was conducted with one of the 

soils from Kenya II, a rich volcanic ash soil, and again 

Maize, Amaranthus, Arachis and Soybean as test plants using 

radio active phosphorus. The purpose was to find out whether 

the amount of water extractable soil phosphate and the phos­

phate taken up by the plant came from the same source. If 

so, then the use of water as the extractant for available 
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soil phosphate would be justified on i rational basis. 

New pot experiments were started in the beginning of 1979 

with soils from Sri Lanka, the Philippines and Kenya II, 

using Maize, Amaranthus, and Soybean as test plants. 

In addition the effect of placement of the phosphate fertil­

izer was studied with one of the soils from the Philippines 

and Amaranthus as the test plant. 

ANALYTICAL RESULTS AND RESULTS OF POT EXPERIMENTS 1978 

In this report only the analytical results for the soil 

and plant samples and the results of the pot experiments 

are presented respectively in the Annexes III, IV and V. 

The available data still have to be studied in more de­

tail. The results of these studies will be presented sep­

arately, one of such a report is already available for the 

first batch of Sri Lanka soils and of the preliminary pot 

experiments conducted at ISF in 1978. 

PRELIMINARY CONCLUSIONS 

1. Particularly due to logistic problems it took quite a 

long time before samples from the humid tropics were 

received, retarding the planning of the programme. 

2. It proved to be very difficult to obtain samples with 

a satisfactory range of available P-contents. 

5. In the very low range indicating strong P-deficiency 

and in the high range of P-availability there seems 

to be not much difference between P , P-01sen and 

P-Bray II. The plants growing in soils with a very 

low P-value determined with the three methods reacted 

strongly on P-application, whereas in the soils with 

high P-values the response was much smaller. 

4. The experiment with radio active phosphorus and the 

rich volcanic ash soil from Kenya II proved that the 

water soluble phosphate and the phosphate taken up by 

the Maize, Amaranthus, Arachis and Soybean plants came 
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from the same source. This statement justifies in this 

case the use of water as an extractant for available 

phosphate. 

5. The suitability of the diverse types of indicator plants 

for P-deficient soils depends, among others, on the phos­

phate content of the seeds. A relatively high amount of 

phosphate in the seeds proves to be favourable, as the 

first stage of development of the roots is then inde­

pendent of the phosphate supply from the (poor) soil, 

thus bringing the total mass of the pot soil within 

reach of the roots. In this respect Arachis, Maize and 

Soybeans are suitable test plants, but Amaranthus (ex­

tremely low amount of phosphate in the seeds) is not: 

the complete lack of development makes it impossible 

to distinguish between levels in strongly P-deficient 

soils. 
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Annex I 

First circular letter with project proposal. 

Second circular letter with instruction for site selection, sampling 

and documentation. 



Haren, 
Amsterdam, September 14, 1977. 

Dear Sir, 

The Institute for Soil Fertility at Haren and the Department of 
Agricultural Hesearoh of the Hoyal Tropical Institute at 
Amsterdam, would like to draw your attention to the enclosed 
project proposal entitledi "Cooperative study on the possibili­
ty of standardization and improvement of soil testing methods 
for soils from the humid tropics, with emphasis on soil phos­
phate w. 

The institutes mentioned are interested in this study within 
the framework of agricultural research activities carried out 
in The Netherlands for developing countries. 

We would appreciate to hear from you whether your organization 
is prepared to cooperate in the project by providing the 
necessary soil material. If so, detailed instructions on selec­
tion of soils, method of sampling, etc. will be forwarded. 

Awaiting your reply at your earliest convenience and thanking 
you in anticipation, 

Yours sincerely, 

Institute for Soil Fertility, 

Oosterweg 92, HAREN (Gr), 
The Netherlands.. 

Ir^G-JîCj. Sluijsmans, 
Director. 

Royal Tropical I n s t i t u t e , 
Department of Agricultural Research, 
Mauritskade 63, AMSTERDAM-Oost, 
The Netherlands. 

: : ^ 
I r H.Ph..;jSaffTnagel, 
Director . 



P r o j e c t p r o p o s a l 

I . P ro jec t title 

Cooperative study on possibilities of standardization and 

improvement of soil testing methods for soils from the humid 

tropics, with emphasis on soil phosphate. 

II. Motivation 

1. Labora tory soil test ing as a means of a s se s s ing soil fert i l i ty on which 

fe r t i l izer recommendat ions can be based has been considered as to 

be empi r ica l by n a tu r e . This has r esul ted in the development and 

application of a l a rge number of soil test ing methods , the r e su l t s of 

which a r e usual ly not mutually comparab le . Even cont radic tory 

indications of nut r ient availabil i ty may be found. This confusing si tuation 

reflects the fact that the quantity of a nut r ient d issolved by a pa r t i cu la r 

extractant is usual ly not a d i rec t mea su r e of the level of the plant-

available nut r ient , but is an index, the value of which depends a lso 

on the content of other react ing soil components that cha rac t e r i ze the 

p roper t ies of the soi l . 

Thus a pa r t i cu la r in terpreta t ion of the index as a m e a s u r e of the nut r ient 

level holds in pr inciple only for soi ls with the s ame or r a the r c losely 

re la ted p rope r t i e s . 

F u r t h e rmo r e , differences in the c l imatic conditions and in the ability 

of var ious types of plants to take up nutr ients from soil give r i s e to 

differences in the agr icu l tura l value of the r e s u l t s . 

At tempts to br ing about uniformity of methods were so far not successful 

because : 

a . Different methods for soil testing a l ready came to s tay . There a r e 

not only different extract ing agents , but a l so modifications in 

extract ing techniques, t ime of contact with the ex t rac tant , s o i l / 

ex t ractant r a t io , e t c . Details a r e not always mentioned. 

b . In r epor t s from var ious count r ies , dealing with the cor re la t ion 

between the r e su l t s of soil test ing and plant pe r formance , the kinds of 

soil used were not always mentioned, or they were insufficiently 

cha rac t e r i zed . 

c . In these s tudies a wide var ie ty of c rops was used , growing under 

different c l imatic conditions. 



In o rde r to overcome these drawbacks i t is p roposed to c a r r y out a 

project in which cor re la t ion studies a r e cent ra l ized , using soils which 

a r e se lec ted, sampled and cha rac te r i zed in a uniform way and tes ted 

with a selection of well s tandardized methods and with specific c r op s . 

It i s to be expected that the r esu l t s of such an approach will be mo re 

easi ly accepted un iversa l ly or a t l eas t can be u sed as a s tandard method 

for compar ison with local me thods . 

2 . The above mentioned problems concerning soil test ing methods r e fer 

in principle to a l l nu t r ien ts , but pa r t icu la r ly to soil phosphate. In mos t 

t ropical countr ies different P - t e s t ing methods a r e used for different 

kinds of a rab le soils and c r op s . Even when the same testing method 

is u sed , the ag r i cu l tu ra l evaluation of the r e su l t s will be mos t ly different 

for var ious soil types . 

The Netherlands belong to the few countr ies where for a va r ie ty of 

a rable soils a testing method is used, the agr icu l tura l evaluation of the 

r e su l t s being valid for a l l soil types at l eas t for those found in this 

country. / 

A quantitative predict ion (with a high probabil i ty of success) of the 

n ece s sa ry P - f e r t i l i ze r application can be made . 

This so cal led Pw(ater ) -method was developed by D r . H .A . Sissingh 

from the Insti tute for Soil Fer t i l i ty at Haren-Groningen, The Nether lands . 

The Insti tute for Soil Fe r t i l i ty is i n te res ted in finding out whether the 

method as such will be suitable for the humid t ropics or , if not, whether 

it will be possible to develop a s imi l a r P - tes t ing method applicable to a 

wide range of soils in these regions , following the same line of thought 

and r e s e a r ch which has resul ted in the p resen t Pw-method on which 

the recommendat ions for P- fer t i l iza t ion of a rab le c rops on a l l soil types 

in The Netherlands a r e based . 

III. Resea rch cooperat ion 

a. The Tropica l Soils Division of the Depar tment of Agr icu l tu ra l Resea rch 

Royal Tropical Inst i tute , Ams t e rdam , is i n te res ted in the f i r s t par t 

of the project , namely the selection of soils and the n e c e s s a ry 

analyses on the basis of s tandardized methods . 



b. The Institute for Soil Fe r t i l i t y , Haren-Groningen, is i n te res ted 

in the second par t of the project and will c a r r y out the n ece s sa ry 

s tudies on methodology of soil analyses together with the pot 

exper iments needed for both pa r t s of the project . 

Inst i tutes and other organizations in the humid t ropics will be invited 

to provide the soil m a t e r i a l . Costs of surface freight to The Netherlands 

will be c a r r i ed by the two above-mentioned ins t i tu tes . Selection of 

so i l s , methods of sampling e tc . will be c lear ly specified. Cooperating 

inst i tutes will be kept informed regular ly on the p rog res s of the 

invest igat ions . 

IV. Follow-up 

Testing of methods will be done initially with po t -exper iments (by the 

Institute for Soil Fe r t i l i t y ) . 

If the r e su l t s of the s tudies a r e posi t ive, the p romising method(s) will 

have to be tes ted in the field. Therefore , in the future an appeal will be 

made to part icipating organizations in the humid t ropics fof controlled 

exper iments a t r e s e a r ch s tat ions or in f a rme r s ' f ie lds . 



List of contact addresses 

Latin America 
1. Centro Tropical de Ensenanza e Investigacion, 

Instituto Interamericano de Ciencias Agrioolas de la OSA, 
Apartado 74, TURRIALBA, Costa Bica. 

2. Centro Internacional de Agricultura Tropical, 
Apartado Aereo 76-13* CALI, Colombia. 
Dr R. Howeler, soil scientist. 

3. Instituto Geografico "Augustin Codazi", 
Carrera 30 no. 48-51, BOGOTA, Colombia. 
Br C. Luna Zembrano. 

4. Fundacion Servicio para el Agricultor, 
Edificio la Estancia - Oficina 360, 
Urbanizacion Chuao, Apartado 2224, 
CARACAS, Venezuela. 

5. Bienst Bodemkartering Suriname, 
P.O. Box 160, PARAMARIBO, Suriname. 

6. Landbouw Proefstation Suriname, 
P.O. Box 160, PARAMARIBO, Suriname. 

Africa 
7. International Institute of Tropical Agriculture, 

Oyo Road, P.O. Box 5370, IBADAN, Nigeria. 

8. University of Nigeria, 
Department of Soil Science, 
NSUKKA, Nigeria. 
Dr V.O. Enwezor. 

9. Soil Research Institute, 
Academy Post office, KWAD0S0, KUMASI, Ghana. 

10. Ministry of Agriculture, 
National Agricultural Laboratories, 
P.O. Box 30028, NAIROBI, Kenya. 
C. Hinga, senior soil chemist. 

11. Head Kenya Soil Surveys, 
P.O. Box 25272, NAIROBI, Kenya. 

Asia 
12. Indian Agricultural Research Institute, 

Division of Soil Science and Agricultural Chemistry, 
NEW DELHI - 2, India. 

13. N.E. Agricultural Centre, 
Tha Phra, 
KH0N KAEN, Thailand. 

14. Northern Region Agricultural Development Centre, 
CHIANG MAY, Thailand. 
Mr Veldman. 

15. Department of Agriculture, Soils Division, 
Swettenham Road, KUALA LUMPUR, Malaysia. 

16. Malaysian Agriculture Research and Development Centre, 
Bag Berkunci no 202, 
Pejabat Pos Universiti Pertanian, 
SERDAN, SELANG0R, Malaysia. 
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17« Semongkok Agricultural Research Station, 
Department of Agriculture, 
KUCHING, SERAWAK, East Malaysia. 

18. Rubber Research Institute of Sri Lanka, 
AGALAWATTA, Sri Lanka. 

19« Department of Agricultural and Natural Resources, 
Bureau of Soils, 
Sunvesco Building, Taft Ave. cor.T.M., Ealaw Street, 
MANILA, Philippines. 
Mr G.M. Jonas. 

20, Soil Research Institute, 
Jalan Haji Juanda 98, B0G0R, Indonesia* 
Soil Survey Division. 



KONINKLIJK INSTITUUT VOOR DE TROPEN 
ROYAL TROPICAL INSTITUTE 

AMRTFRDAM-OOST / 03 MAURITSKADE / TELEPHONE 92 49-19 
BANKERS: ALGEMENE BANK NEDERLAND N.V. AMSTERDAM 
TELEGRAMS: INTROPEN / POSTGIRO 24Ô48 / GEM. GIRO S 10074 
TELEX 1S090 KIT KL 

D 

v o u a REF. 

RÉF. NO. 3 /AB/847 .77 /Mu/AB 

ENCLOSURES: 

SUBJECT Cont. Bula Ins t. 
3.04/506 

Amsterdam, 

Dear Sir, 

Thank you very much for the positive response on our circular 
letter concerning thé research project: "Cooperative study on 
possibilities of standardization and improvement of laboratory 
soil testing methods for soils from the Humid Tropics, with 
emphasis on soil phosphate". 

Also on behalf of the Institute of Soil Fertility at Haren, 
I have pleasure in presenting you herewith: 
A general outline of the researchproject with in appendix I 
Instructions for standardized sample collection and packing; 
in appendix II Documentation form A/B and in appendix III an 
example for soil and site description. 

We would appreciate to hear from you at your earliest conve­
nience whether 
a) on the basis of the received information you are able to 

cooperate, 
b) you can indicate approximately at which period samples A/B can 

reach our Institute in Amsterdam 
c) you can indicate -cne approximate costs of freight for sending 

the samples to Amsterdam. 

As stated in the "general outline" we expect to receive a 
maximum of 2x15 samples from each participating country. In 
some cases positive responses were received from 2 institutes 
in the same country. We would appreciate if the 2 organizations 
concerned would consult and cooperate with each other in the 
selection, collection and despatch of the samples. 
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R P V A I. T R O P I C A L I N S T I T U T E 

3/AB/847.77/Mu/AB 

Thanking you once more, also on behalf of the Institute of 
Soil Fertility, 

Yours sincerely, 

DEPARTMENT OF AGRICULTURAL RESEARCH 
Soil Science and Agrochemistry Divisioi 



R O Y A L T R O P I C A L I N S T I T U T E 

3/AB/347.77/Mu/AB <i«.0 p.-.«« 2 

Thanking you once more, also on behalf of the Institute of 
Soil Fertility, 

Yours sincerely, 

DEPARTMENT OF AGRICULTURAL RESEARCH 
Soil Science and Agrochemistry Divisioi 



General outline of the Research Project: 

"Cooperative study on possibilities of standardization of 
laboratory soil testing methods for soils from the Humid 
Tropics with emphasis on soil phosphate" 

1. Restrictions in scope 

The study will initially be restricted to soils: 

a. in use or having potential for rainfed (non-irrigated) agri­
culture (particularly food crops), 

b. belonging to the Orders (Soil Taxonomy, USDA 1976) of Alfi-
sols, Ultisols, Oxisols and Inceptisols or related units in 
other classification systems excluding the hydromorphic soils, 
peat soils and paddy soils. 

The study is to encompass not more than 5 soil classification 
units for each country of which 2 to 3 fields need to be se­
lected. 

2. Site selection 

For purposes of sampling the following criteria serve for the 
selection of fields and sites. 

a. The fields should be on well drained, level to moderately 
sloping land and of a size sufficiently largepto carry out 
field experiments in the future (about 2000 m ). 

b. the legal status of the land should be such that in future 
no problems will arise concerning the use of the fie/ld for 
experimental work, 

c. existing field experimental areas, particularly those on ' 
which much information has already been collected should be 
given preference, 

d. fields having a known range in nutrient status, although 
belonging to the same soil unit, would be highly appropriate 
for the study. 

3. Sample collection 

Detailed instructions for the sampling procedure will be pre­
sented (see appendix I). These details are necessary for en­
suring a standardization in securing the sample materials. 

.Soils samples will be required in two distinctly separate phases 
of the project of which the first phase is designed to screen the 
selected fields and soils on suitability for the pot trials to be 
conducted in the second phase. 
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Samples required in phase I 

Samples A - from the Al horizon (generally the intensively-
rooted toplayer). 

Samples B - from a 10 cm thick layer immediately underlying 
the Al horizon. 

Both samples A and B together would represent that part of 
the solum generally supplying plant food for annual crops 
The amount of samples A, respectively B should be at least 
1 liter. 

Samples A and B which collectively should not number more 
than 30, e.g. 5 (soil units) x 3 fields (replicates of soil 
units with preferably different nutrient status) x 2 samples 
(A plus B), will be analysed both at the Institute for Soil 
Fertility (ISF) and the Royal Tropical Institute (RTI). 
Based on the results of these investigations, fields will be 
selected for large soil samples to be taken for carrying out 
pot trials. 

Samples required in phase II 

Samples C - bulk samples of at least 100 liter for the pot 
trials collected at fields selected in phase 1 

Samples D - these are 1 liter samples collected from each 
genetic horizon of profile pits dug and studied 
at representative locations in the fields where 
also samples C are collected. 

The collection of samples C and D and the profile study should 
take place simultaneously. 
In a later stage of the study one or two fields per country 
will be selected for a study of the vertical phosphate dis­
tribution in the profile. For this, samples will be required 
from successive 10 cm thick layers in the profiles. Details 
on this study will be provided later on. 

Of importance is that the exact locations of the selected 
fields and the sites of sampling will be indicated on maps 
during collection of samples in phase 1 so that they can be 
retraced for collecting samples in phase 2. 

4. Despatch of samples 
For packing and despatch see detailed instructions in appendix I. 
The samples should be forwarded to: 
Soil Science and Agrochemistry Division 
Dept. of Agricultural Research 
Royal Tropical Institute 
Mauritskade 63 
Amsterdam - Holland. 
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5. Phasing of programme 
1977/78 Collection and analysis of samples A and B. 

Selection of fields for samples C and D. 
1978/79 Collection and analysis of samples C and D. 

Pot trials with samples C 
1979/? Continuation of the study. Depending on progress, 

to make preparations for field trials in partici­
pating countries (after consultation) aimed at 
testing the most promising methods of analysis, 
particularly in relation to phosphate, with crop 
responses. 

Yearly progress reports will inform all participating institutes 
on the development of the project. 

6. Contacts 
To facilitate communication, the two Institutes in the Netherlands 
responsible for carrying out the projects have designated each one 
project leader in their respective institutes. Participating in­
stitutes, universities and research stations in other countries 
can directly communicate with the project leaders on matters con­
cerning this project. 

These project leaders are: 
a. Dr. Ir. H.A. Sissingh , 

Senior Research Officer for 

b. Ir. A. Muller 
Head of the Soil Science 
and Agrochemistry Division 

for 

Institute for Soil Fertility 
Oosterweg 92 
Haren (Gr.) 
The Netherlands 

Royal Tropical Institute 
Department of Agricultural 
Research 
Mauritskade 63 
Amsterdam 
The Netherlands. 



Appendix I. 

Instructions for standardized sample collection 
and packing 

Concerning collection of samples A and ß 
At each selected field make a small furrow at 5 places, suffi­
ciently deep and wide to enable to study the upper soil layer. 
Remove the surface litter,^cut off aerial parts of plant cover. 
a. Note down the thickness of the intensively rooted layer at 

these 5 places and take samples at each place. Mix these 
samples thoroughly and take a sample of 1 liter of the homo­
genized material - Sample A. 

b. Collect in a similar way 5 samples of the subsequent layer 
of 10 cm thickness, homogenize and take 1 liter of this 
material - Sample B. 

c. Store remaining soil material for reference purposes. 

2. Numbering 
Each sample-pair (A and B) is given a roman number related to 
the field of origin. Labels should give the kind of sample 
(A or B), followed by the fieldnumber and the depth in cm, 
such as: 

A I (0 - .... cm) 
B I (... + 10 cm) 

Since the depth of sample A is related to possibly 5 different 
depths recorded for the 5 sample sites, a mean depth should be 
given 

The depth of sample B is then the mean depth for sample A 
plus 10 cm. 

One label wrapped in plastic foil should be put inside the 
bag, another label with the corresponding number should be 
attached to the string used for tying the bag. For sample 
bags please use strong plastic. 

3. Documentation 
For each sampled field a documentation form should be filled in. 
It is not necessary to complete all the forms for all fields. 
Do fill in the known data and cross-reference can then be made 
to information already given for other fields if applicable. A 
copy of the documentation form with the checklist of information 
required is attached (see appendix II and III). 
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Appendix I (continued) 

4. Packing and despatch 

Piease air-dry samples (out of the sun) before shipping. The 
batch of samples should be packed in sturdy containers. Insert 
a packing list in each container, giving the numbers of samples 
as indicated on the labels. A copy of the complete packing list 
should be send by airmail to the addressee together with the 
"Bill of Lading" and/or other documentation necessary for taking 
delivery in the Netherlands. 

The Bill of Lading should contain the statement: Soil samples 
with no commercial value. For scientific purposes only. 

(N.B. So far, there are no quarantaine restrictions for importing 
soil samples into the Netherlands). 

All bills and documents concerning transportation expenses should 
be send to the Royal Tropical Institute. Freight to be paid on 
delivery. 

Please arrange for the cheapest possible means of transportation. 
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Appendix II Documentation form A/B 

N.B. This documentation form is based on the FAO Guidelines for 
soil description (see example in Appendix III). 

Sample nr» A.... 

nr. B.... 

I. Country: 

Administrative unit; 
(state, province etc.) 

II, Location 

a. map coordinates or 
reference to villages, 
minor roads etc. 

b. physiographic position 

c. surrounding landform 

d. elevation in meters 

c. slope 

III» Classification 

a. local name 

b. higher category classi­
fication: 
local 
USDA Soil Taxonomy 1976 

IV. Climate 

a. average annual rainfall 

b. average monthly rainfall 
distribution 

c. average annual temperature 

d. average monthly temperature 
distribution 

e. seasonal diurnal temperature 
changes 

-2-
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Appendix II (continued) 

V. Vegetation/land use 

Non-cropped land: 

a. form (forest-primary, secondary; bush; grass land; 
fallow in shifting cultivation cycle etc.) 

b. components (most important plant species) 

Cropped land: 

a. form (pasture, food crops, cash crops etc.) 

b. components (plant species) 

c. cultivation systems (monoculture, rotation, mixed 
cropping, cropped land in shifting cultivation cycle etc.) 

d. fertilizer practices/response 

e. yields per crop 

f. available data on soil properties, particularly 
concerning P-status. 

VI. Literature 

Indicate official publications in which particulars on 
the soil samples can be found. 



• 
• 
• 
m i . 

i i . 

•HXLUtiA UUJ. A C I W J . ILL, ^/-liJ 

Appendix I I I 

Sample n r . A I 0 - 15 cm 
B I 1.5- 25 cm 

Country: 
Adminis t ra t ive u n i t 

Location 

Example of documentation required 

a. map coordinates or 
reference to villages, 
minor roads etc. 

b. physiographic position 

c. surrounding landform 

d. elevation in meters 

e. slope 

• 
a 

i 

III. Classification 
a. local soil name 

b. higher category clas­
sification: local : 
USDA Soil Taxonomy 1976: 

IV. Climate 

a. average annual rainfall: 

b. monthly rainfall dis-r : 
tribution (mm) 

c. average annual tern- : 
perature C 

d. monthly temperature : 
distribution C 

e. seasonal diurnal tern- : 
perature changes 

(relevant information) 
(relevant information) 

approximately 6 12« S. 15 30* E, on 
left side of footpath leading to Bangi 
village, about 200 meters north of vil­
lage of Chapa. Approximately 65 km east 
of Port Cabot. 

on gentle convex summit 

undulating 

350 m. 

gently sloping 3-4- % 

Chapa series 

Ferruginous Tropical Soil 
probably Paleustalfs 

1,050 mm 
(average of 35 years) 

J F M A M J J A S 0 . N D 
10 25 75 110125 125120 1251ö0155 30 10 

30 

33 34 34 32 31 30 28 28 29 30 31 31 

in rainy season less than 5 C, in dry 
season 5 - 10 C difference in tempera­
ture between early morning and mid-day 
temperature. 

-2-
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Appendix III (continued) 

V. Vegetation/land use 

Non-cropped land: 

a. form 

b. components 

Cropped land; 

a. form 

b. components 

c. cultivation systems 

d. fertilizer practices/ : 
response 

e. yields per crop 

f. available date soil 
properties 

savanna fallow regrowth 

shrubs include Anona spp. and Payetta 
spp., grasses are Andropogon spp. 
Scattered trees (mainly Lophira) and 
a few oil palms (Elaeis guinensis). 

subsistence food crops 

yams, tall sorghum, some maize and 
cassava 

fallow is cleared after burning, first 
crop is usually yams. Land is left to 
fallow regrowth usually after three 
years of cultivation and may remain 
under fallow during 10 years or longer. 

no fertilizers are used by the farmers, 
but field experiments in the area have 
shown an economic response by yams to 
a 40-40-40 fertilizer mixture. 

only known for yams avarage 9,000 kg/ha 

(relevant information) 

VI. Literature (relevant information) 
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Annex II 

INFORMATION ON SOILS RECEIVED IN THE FRAME WORK OF THE CSST PROJECT 

Table I : Colombia, Kenya I 

Table II : The Philippines, Nigeria 

Table III : Surinam 

Table IV : Sri Lanka 

Though the sampling sites do not agree with the criteria 

for site selection (too steep slopes), it was decided to 

include these samples in the study because they represent 

an important group of soils in the humid tropics. 

Table V : Kenya II, Kisii student project 

These samples were already collected before the initiation 

of the CSST-project. They were used for preliminary studies. 
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Table V 

CSST 
no. 

Kenya II 

KE- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 

-10 

-11 

-12 

-13 

-14 

-15 

-16 

-17 

Informa 

Sample 
no. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

ition on soils ree 

Location 

Nyachogochogo 

Magombo Mkt 

Bogetenga 

Koderopara 

Bochi 

Nyandigwa 

Boikanga 

Bochi 

Kanyaluth 

Mwongoris 

Nyasiongo 

Ranen 

Ranen 

Bomariba 

Bogitaa 

Nyamasibi 

Kerindo 

eived in tlr ie frame w 

Parent material 

felsite/andesite 

felsite/andesite 

basalt 

granite 

basalt 

granite 

felsite/andesite 

basalt 

rhyolite 

volcanic 

volcanic 

rhyolite 

rhyolite 

granite 

granite 

volcanic 

volcanic 

ashes 

ashes 

ashes 

ashes 

ork of the CSST-

Elevation 
m 

1890 

1900 

1600 

1495 

1635 

1500 

1850 

1715 

1375 

2150 

1860 

1430 

1415 

1465 

1550 

2170 ' 

1150 

-project 

(other vocanos than 
previous sites) 

CSST 
no. 

KE-18 

-19 

r20 

-21 

-22 

-23 

-24 

-25 

-26 

-27 

-28 

-29 

-30 

Sample 
no. 

403 

103 

101 

404 

203 

304 

303 

121 

108 

305 

309 

122 

116 

Location 

Ria Kwara 

Keroka 

Keroka 

Magombo 

Magombo 

Kisii 

Kisii 

Wanjare 

Wanjare 

Wanjare 

Marongo 

Ranen 

Ranen 

Parent material 

volcanic ashes 
admixture 

it H 

H H 

probably andesite 
Il M 

basalt 
ii 

granite 

H 

II 

pyrophilite 

rhyolite 

H 

Profile depth 

deep 

shallow/stony 

deep 

shallow/stony 

deep 

shallow/stony 

deep 

shallow/ 
gravelly 

moderately deep 

deep 

shallow/stony 

moderately deep 

moderately deep 

Crops 

no crop 

maize 

maize 

no crop 

maize 

coffee 

coffee 

maize 

maize 

coffee 

coffee 

maize 

maize 
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RESULTS OF SOIL ANALYSES CARRIED OUT BY SSAD/KIT 
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Annex IV 

RESULTS OF SOIL ANALYSES CARI.IED OUT BY ISF 
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Ar lex V 

YIELDS OP ABOVE GROUND PARTS OF PLANTS FROM POT EXPERIMENTS CARRIED 

OUT AT ISF AND RESULTS OF PLANT ANALYSES CARRIED OUT AT SSAD/KIT 

Table I : Maize (leaves + stalks, cobs + husks 

Table II : Arachis (vegetative part, pods + kernels) 

Table III : Amaranthus (whole plant) 

Table IV : Soybean (whole plant) 
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BIJLAGEN : 2 

ONDERWERP:CSSÏ Repor t n o . l 
3 .07/3036 

Amsterdam, 4th March 1980 

Dear Sir, 

/S ! have pleasure in informing you that by separate post we will 
send you our First Progress Report on the Cooperative study of 
possibilities of standardization and improvement of soil 
testing methods of soils from the humid tropics with emphasis 
on soil phosphate (CSST) 1978-first half 1979 together with 
CSST Report no.l concerning the soils of Sri Lanka. A report 
concerning the results of analyses carried out at our division 
of soils from Colombia, Kenya I, the Philippines, Nigeria, 
Surinam and Kenya II is in preparation. The Institute of 
Soil Fertility will report separately on the results of pot 
experiments carried out in 1978. 

Also on behalf of the Institute of Soil Fertility, we thank 
you for your cooperation. 

Yours sincerely, 

DEPARTMENT OF AGRICULTURAL RESEARCH 
Soil Science and Agrochemistry Division 

//fr* 
I r A . M u l l e r 
Head y 

Aanvragen om advies worden alleen behandeld op voorwaarde dat de aanvrager afstand doet van leder recht op aansprakelijkheid tor 
zake van de inhoud van het te geven of gegeven advies. 


