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Resume of ViEl.!.

J.W. Fitts? Director of the Intornational Soil Testing Pro
jectof North CC\,rolina State and Vi.V•. Bartholomew, Professor of
Soil Science of.NorthCarolina S.ta,te and Consul tant to the AID
International Soil Tes ting Project, visi'~od Ghana during August 1-8,
1964. The objective of their visit was to discuss soil testing and
plant analyses and to ascertain what is being done in Ghana in these
areas of activity.

Visits were made to see the soils of the Accra Plains, to
observe the research work of the Cocoa ResearCh· Instit',lte at Tafo,
and to see tho soil analyses facilities of the University of Ghana
at Legon, Kwame Nkrumah University Of· Science and Technology at
Kumasi, and the Ghana Acadi3my of SciGnce ,:.t KumasL

General soil testing and soil fertility problems of Ghana
were discussed with Mr. Edward Quist-~..roton, Principal Secretary,
and Mr. A.K. Asem, Extension Corrunissioner, Ministry of Agriculture~

and with J.P. Emerson, Food and Agriculture Officer, and members of
his staff, US A.I.D./Ghana.

Consultations on soil testing wero held with P.M. Ahn of the
soils staff of' the University of Ghana, with S.T. Quansah, Director
of the Cocoa Research Institute and membo~s of his staff, inclUding
R•. H. Ken ton? Y. Ahenkorah? and :ill. J. A. As omaning? wi th K.. A. Quagraine,
A.S. de Endredy, and S.K. Takyi of the Ghana Aoademy 9f So~enoe at
Kumasir with B.N. Roy and R.K. Djokoto of the Kwame Nkrumah'University
of Soienos and Technology, and with S. Lampe, FAO represen'tativ0 in
Aoora•. An effeotive soil testing and plant analyses p~ogram was thG
subject of a discussion before the soil scientists of the Ghana Aoa-
demy of Soienoe at a meeting in Aoora. '



- 2 -

Appreciation is expressGd to the'Ministry of AGriculture
of Ghana and to US A.I.n./Ghana for tho hospitality shown us
and espocially for arranging of Visits to tho sevoral agenoios
and institutions whore soil soionoe interest ' 1

The tours wero enjoyablo and the people visited were most cor
dial and helpful.

In keeping with the announoed purpose of tho Visit, an
effort was made to become acquainted with soils work and soil
science personnal which are concerned with or are pertinent to
a soil testing program. The observations :Nlativo to a soil
testing program whioh wero made during tho COlrrse of the visit
are passed on in the hope that they may bo of help in a progressive
program in Ghana. Some general suggostions on pI" gram operation
and implementation are made, based on the experience from similar
work in other oountrios. Plans for organization and operations
must be made by Ghanaian offioials and scientists who are more
conversant with local problems and organizational needs.

Using Soil Test Information

Soil test information will be useful in a number of ways in
bettering agricultUI'o ,in Ghana. The primary purpose in obtaining
tho information: is to advise individual cultiv~ltors about the need
for and use of fertilizers'. Application of such information has
expeditod economic increases in orop production in many countries.
Soil tost information also provides a generalized pioture of the
plant nutrient defioienoy patterns and thol'oby an evaluation of
the need for fertilizer in the several regions of a country. Suoh
information should form the basis for tho dovelopment of a fertili
zer'industry and/or a supply and distribution system for Ghana.

Soil Testing includes Research and Extension

A soil testing program includes the application and use of
information gained through research in tho several disoiplines in
soil ocienco. This includes information on'soil chemical and
physical analyses, soil survey information, and soil fertility data
gained through greenhouse and field trials. This informationoomes
throup.~ researoh. '

.:(perience has shown that tho best soil testing programs
C:r .lOp where resoaroh has had the responsibility of d0veloping
,~~ testing methods, devising the procedures for taking aoil s,amples,
:Jalibrating the test procedures with greenhouse and' field '~rials,

set:l;ing the s tand:ards for making reoommendations for :t:ertiIi zer use,
and gi",:: ',:; direoti9l:l and training ,to the extension agon:ts who ex
pedi~e the ap»lioat:ion of the soil test results. Furt~er, researoh
agencies ,should ,b<? ~~ven the genera-I,-responsibility for a oontinuing
cortoerp for soil ',tef3,t~ng so that oao,h new finding in rosearoh might
be refleoted in bett'er soil tosting ,and i,n m6re efficient fertilizer
uae.-
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Extension agonoies have functioned b ;s·h in tho soil testing
programs by eduoational aotivi tics and by Q.::lsif.;\,ting in soil samp
ling and in fertilizer application teohniquos. Extension agents
hold t:r;-aining moutings on taking soil samples by farmers and in
some .instances supervise taki.ng samples. They also have often had
tho responsibility of oonvoying and explaining the soil test infor
mation and fertilizer reoommendations to tho cultivator.

Thinking within the Ministry of Agrioulture to organize the
country on the basis of distriots and r8gions would provide an
organizational pattern that would lend itsolf well to the funotions
of a soil testing program. Agents in spooific goographical and
agricultural areas can beoome well acquainted with conditions in a
specific area. In the soil testing progr2m o~ch agent would become
conversant with the soil distribution pat-Gorl1, thG oropping oondi
tions, the problems of sampling 9 the meaning and interpretation of
soil test information, and the speoifio and general noed for
fertilizer for eaoh crop in his distriot. He then beoomes an
effioient link botwoGn research and applioation.

Suocessful soil testing programs have generally given attention
to aspects other than chemical analysos and fertilizer reoommenda
tions. We beliove that a .succ~ssful program vull be cognizant of
at least six. phases. These are" (1) Reseurch upon which the program
is based, (2) Obtaining representative soil samples, (3) l~alyses

(including procedures and teohniques), (4) Interpretation of the
rosults of tho analysos, (5) Reoommendations relative to the use
of fertilizer and oth0r management practices, and (6) Follow-up
oducational program to assure the tests ara understood and can be
followed~ Also 9 that suggested f<.:lrtilizors ,·'.re available.

Injdevoloping a soil testing program, nIl of tho six phases
must be given consideration. Simply est,:l.blishing a laboratory wi th
uut the other phases of the program is very likely to result in
failure. Actually sotting up a laboratory is porhaps thu easiost
~hase of a soil tasting program. It is important that an adoquate
rrwnber of ropreson tative soil swnplos ar13 t.:tken and that a good
follow-up program is developed. These phases of the program are
dependont upon education and involve a trained staff rather than
a large investmont in oquipmont. (Of courso, adequate transportation
for Extension Agonts is vital in carr~ine; out the program which may
necessitate an investment in vehicles) •.

Sampling soils will bo a problem in Gh~na, particularly in tho
higher rainfall areas lotlong tho ooao t wl10ro the soils are qui to
variable 0 Sampling soils from tree crops such na cocoa and citrus
is more difficult than for annual crops ouch as maize or groundnute.
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Fertilizing annual crops inoluding proper fertilizer
pnioament;is easior and more likely to give a great0r r0sponse
than: fertilizing tree orops.

:From th~ viewpoint, of soil ~ciwpling and of getting good
fortfli zo1' response ~ it would"appoar that asoil .tea ting "program
oah be mor'e roadily initinted in tho northorn part of Ghana, in
tho reddish savannah soils than in tho rain'forest area.

In lOCating laboratories, i.t is sUGgested that .they be
dovelope1d ono at a time withtho 'idoa. that a good laboratory
should be able to test at loast lob s2.mplos a day with 20,000
to 25.~OOO .ayear,asa goal'o 'rhis numbor oanbe easily attained
for any' labor:;.torY and'probably Will be tho'mosteffioient' ra.nge.
Laboratories should be loo~tod in tho most aooessible oitios whoro
the sampl0s can be readily delivoredb'y mail or otherwise and whore

,thero' 'will bc-);a mi'ni mum' of delay in getting th(J 1'00\.1,1 ts r0turriGd.
(A laboratory testing 100 samples par day should be able to get
the answers'baok to the farmer Vii thin a reasonable length' of time).
The number of laboratories will depend upon the ease of transporta
tion of samples and upon the number of samples tested. It is
suggested that a start be made with one or two laboratories and no
more built until the numbers of samples analyzed exoeeds'lO,OOO
per year per laboratory. A labor~tory geared to test 100, samplos
POl' q,ay will got the samples tc.H"ltod and. the rosul ts roturned more
quiokly than a laboratory testing 25 swmplas POI' day, even though
one or two more days is requirod for the samploa to reaoh tho
larger laboratory.

Soil Test~nB- A Coordinated' ProKr~~

Since soil testing is the application of information from
the various disoiplines of soil soienoo? an effort should bo made
to assemblo nIl 'the soil information tha't has been gathered ovor
the years in Ghana. There are sever~l good soil scientists at
the Ghana Academy of Soience, theUnivorsity of Ghana? the Coooa
Institute at Tafo, and other institutions and agencies in Ghana.
Their studies and th0ir knowledge should 'be utilizod to the ,fullest
in developing the soil testing proGram.

Information from athol' areas with similar soils or orops
should be utilized, too. Extraoting proooduroa whioh have beon
suooessful in similar soil conditions of other areas 8ho~ld be
tested. Laboratory equipment that has boon found to speed up
analyses without saorifioing ~couraoy should bo adopted. Alot of
expensive oquipmont is not requirod for a good soil tosting la.bora.toryo
Only :the ,types of analyses eh()uld bo lUnda that will furnif,lh informa
tion which will bo'useful in making rooomm9ndations to tho farmers.

T~le'lab~rat9rios should ba deaienod so thoy can be used for,
routine analyses of researoh samples as well as for farmors' samplos.
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Plant tissUe anslyses should not bo overlooked as a souroo
of informn:Gi.on on fertility r0quiremonts and fortilizer practioes.
As with soil testing data, information on plant analyses also
should be assembled.

Rathor oxtonsive information has boen aooumulated in Ghana
on many aspocts of soils and soil fertility which would be helpful
in exp0di ting a soil testing program. li'urthermoro, Ghana has a
number of well-qualified soil sciontists who could make important
contributions to the program. Several soils laboratories are
adoquatoly equipped and with some roorientation could be organized
to serve as analytical centers. 1m effectivo Extension Service is
an ossential part of a potentially suooessful soil testing program
and is noeded to expedite the applioation of knowledge obtained
through rosearch.


