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SOIL SCIENCE 1H PANAM/.

CLASSIFICATION, FERTILITY AND CONSERVATION*

Compiled by:

H. P. Mewton
P. C. Duisberg#w

i 1t TRODUCT | OM

This is onc of sis reports on the statc of soils work iy [.«
countries of the Central /fmerican Isthmus. A similar outline and pattern
is presented in each, in order to make thn country rcports as comparable
as possible. Reports arc based on interviews by members of the ''Soil
Analog Project' plus published information and reports available. How-
ever, no claim to complztenass or full accuracy can bz made, except in
the case of Costa Rica. In Costa Rica the rcport was prepared with
national soils sciantists. It is hoped that the reports will serve as
a basis for discussion during the first regional scils meetina at San
Salvador, F1 Salvador from March 13 to iarch 18, 1976, and that soils
sciontists from thc different countries present will improve and complete
the documents for their countrics using the Costa Rica rcport as a model.

This effort should lead to the production of a comprehensive docu-
ment on the state of scils work in Central Americz and a rcalistic assess=

ment of the wcaknesses and neads for strengthering the ficid., The field

* Preliminary document for discussion prapared for the '"Reunidn Téc-
nica Recgional sobre Fertilided y Andloqos de Suclos', in San Salvador,
El Salvador, ilarch 13-18, 1278,

¥t  Ph.D's - Scil Scientist Consulting, Soil Analog Subproject, CATIE.
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of soil science in Central America can not scrve as a basis for improving
soil analogs unless it can be strengthened in every country. The analogs
which have been possible through the soil analog subproject of CATIE/
ROCAP for the Pacific arca of flicaragua, llonduras and [l Salvador repre-
sont only a first step in supporting national development plans and
agriculture by detarmining similaritios between soils within and between
countries. |f basic knowledae of soils and soils agencies can be cons-
tantly improved, thc quality of analogs will also improve. The potential
economic and sociai savings of identifying soils raquiring very similar

management, fcrtilization and conservation practices is cnormous.

Ih o SUKAHARY AR RECOMMEMDAT I ONS

A, Roil classification

Panama has spent conciderahla moncy on soil classification but has
never succecded in creating a nncleus of competent surveyers trained in
modern taxonomy within the government.

The actual soil units on the 1:20.070 CATAPAM photomosaics and
maps are considcred to be rather well delincated. in spite of the fact
that original samnles and data have heen lost and thec original classifi-
cation is confusinz and apparently contains errors, onc or two good soils
men working for a yecar could probably make it compatible with the survey
in Micaraqua and suitaehle for inclusion in the Soil Analog Project.

If these men were given promising counterparts a nucleus for a

national capability might be formad.



B. Soil fertility

After a series of ups and downs the soils laboratory seems on the
way up. The laboratory is not being used to capacity and it would appear
might be developed to serve the needs of soils classification as well as
soil fertility.

Little else wac known as this report was written concerning soil
fertility in Panama, but the Panamanian technicians should fill in the

blanks.

C. Soil conservation

Panama has some of the most severe soil ecrosion on tropical soil in
Latin America. The Director of RFIARE is well aware of the prohlem and
articulate about it. However, in the field of soil conservation there
are not even nearly enouqgh trained technicians to confront the increasing
problems of daforestation and soil erosion and sedimentation which threaten
the water system of the Panama Canal.

The DAS Mroject has made a start toward the preliminary classifica-
tion of the soils of the Marien. However, the region should be photo-
graphed from the air an< studied at greater detail, since the opening of
new links of the "an Amcrican highwav will undoubtedly result in pressure
on the land and grave ecological and erosion problems. Recause of the
difficulty in o'taining counterpaits the NAS soits men did not train any
Panamanian technicians to carry on. A private company of Panamanian tech-
nicians (PPESA) was formed and under contract with the gqovernment carried
out secondary studies in more detail near the Noute of the Inter-American

lighway usinn the new taxonomy. The denree of theair ckill is unknown.
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111 SUMMARY OF SGILS [HSTITUTIONS 111 PAHAMA

See Table 1. This is merely a format. The Panamanian soil scientists
should obtain the needed information on each of their entities to obtain

a comprehensive picture of the scils field.



SUMMARY OF SOILS IHSTITUTIONS 1 PAMAIMA

TA3LE 1
Major Soil 1977-197¢ STAFF
ENTITY Emphasis Budget Pro- Sub-pro- Clerical
Dollars fessional fessional
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IV EARLY PERIOD OF SOIL SCIENCE

A. Soil classification

The oriqinal soil classifying was donc in the 1950's with the assis-
tance of U.S. Soils men like Ing. #. Striker and later E. D, Mathews and
the geographer L. Guzman who worked for tha predecessor agency of AIR and
mappcd the Llanos of Cocle and Chiriqui Province and the first preliminary
soils map of the country.

From 1984 to 1330 soils wes a major component of the Catastral and
Natural Resources Project financed by AID. This covered all the major
settlnd arcas and oxcludcd Fastern Panamo Province including the area now
covered by the Mavano "am, Darien Province and much of the castern
Caribbean watershids. Thc scales were generally 1:20.000 both as photo-
masaics and as bluc 1ine maps. Snils were mapped using a modification
of the Hew Taxonomy. Land Use and Land Capability were also mapped. Among
other things. 'Some 25 Panamanian agronomists werc trained as soil sur-
veyers. Yhile the nhetoproducts, maps an.’ soflsinformation has been quite
useful no attempt was ever macs to complete the rest of the country.
Meanwhile, the trainz” soils personncl was lost and the original rrofilc
samples and color phteotoaraphs and laboratory analvses apparcntly lost.

The original delinzations ohviously have many crrors in classification
partly hecause the consiltant soil surveyers were not sufficiently expert
in the new taxonomy or experienced in tropical soils. Papama nceds a
review and a reclassification of this worl: and a nrogram to fill the gaps.
In addition unfortunately, the soils were not :iassificc as soil series
and the data is not directly compai..ble with other Central American

countrias.



B. Soil fertility

A soils laboratory was operating prior to 195k for farm samples
within the Ministry of Acriculture. At that time the Horth Carolina State
Project be: an and its analytical methodology was adopted. The laboratory
has undergon: changes in directors and in location. in thc process it
lost considerable of its vigor and ormertise. It appcars/tgage improving

and in audition to its routine analyses has programmed scveral greenhouse

studics.

C. Soil conservation

i «r the years therc has been very little emphasis on soil conserva-
tion. Until rccently there were no specialists working in the field.

In rccent years, the Direccidn de Recursos Maturales has grown and
includes Soil Conservation and Management as one of its units. The
director, who is a forester, is espucially interested in controlling
crosion. However, with only three men for the antire fiela of soils and

onormous problems thay ere limited as tc what they can do.

v PRESEHT SCI1S ENTITIES AMD LABORATORIFES

A. Instituto de Investigacidn Agropecuaria de Panamad - 1DIAP

1. General
The Institutc is autonomous. |t was founded in 1975, when the "D~
partamento do Invastigaciones' of the "Ministeric de Desarrollo Agropecua~
rio'' was scparatcd and made an independant aacney.
The Institute has a Department of Agricultural Sciences, which con~
tains a soils qroun. This soils group is in .h.rgc of fertilizer field

trials for soil fertility studies and of soil analyses, hoth as a service
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to the farmer and for rgsearch necds.

Field trials arz mostly with rice, corn, scrghum, potatoes, onions,
tomatoes, sugar canc, bnans and soya bcans.

Principal arzas coverad arc Veraguas, Chiriqui, Herrcra, Los Santos,

Coclé and Panama. Tha Tircctor General is Ing. Agr. Carmen D. Chea.

2. IDIAP - Soils Laboratory

The Laboratory docs mostly physical and chemical analyses of soil
samples. However, plant tissuc samples, fortilizer, and water are also
analyzed.

On cach soil sample 13 routine detormination are made, which include
pit, P, Cz, Mg, O.1%., "', Mn, Fe, Cu, Zn. On rcsearch samples from field
experiments also absorption curves arc dotermined, and when possible
greenhouse tosts arc mada. I necessary salinity, carbonates, and lime-
stone can h: detarmined.

The l.aboratory aralyscs about R0N0 soil samples ncr year. However,
its capacity is ahout 22,000. Personncl consists of 2 professionals (the
diractor and the laboratory chief), I sub-professipals who do analytical
work, one secrctary and on2 dishwasher,

Analytical rasults arc filed by dates and political subdivisions
(Province, bistrict, (corregimicnto) ane name of the farm).

MaJor picces of cquipment used are an atomi¢ absorption spectrophoto-
metcr and flame photomater. The rest is standard laboratory eguipment.

A greenhouse of 48 sc. m size is available for pot tests. Studics

for which the gr.cnhous: should be us:d are:



1. lIncubation of solls with a high Al saturation.

2. Critical levals of elemonts. The method used is the one using
an optimal fertilization, and including the clement under study
at differert levels.

3. Incubation of " to determin: capacity of P-fixation in soils.

h. Study of different rates of § applied to soils with a high P-
fixation capacity.

The annual budqget of the laboratory is B27.000 which arc entirely
supplied by the fovernment of Panama. The Laboratory was recently moved
from Panama City to IDI/P Headquarters in Santiago. In the process, the
typical profiles from the soils survey of the Catastral project were
apparently lost. This is particularly sarious since these samples were
caraful ly obtained locatad and analyzed. However, many soils should be
rechecked becausc of the methods uscd by the contractors in applying the
new taxonomy and hecausc of thair lack éf expericnce in classifying tro-
nical soils.

Panama has ancther soils laboratory, at the University of Panama.
it is strictly used as a tcaching laboratory. At the Agricultural Experi-
mental Station at fualaca, INIAP has a laboratory for pasturc and feed
analysis, which could be modified to do soils analyeis also.

Fertilizer consumption in Panama is increasina. Major brands sold

are FEXTICA, BASF, APNCAL.

n. Dircccidn de Recursos laturalcs Renovables (REMARE) MIDA

The Direccion de 'ecursos laturales Nenovables is not only the official

agency in Hatural Resources hut also includes soil classification and soil

\V

conservation. The director is Ing. Forestal lrvina Naz.
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RE/ARE has four principal divisions: Forestry, Agrology, Yater, and
Agrometcorology. Its organogram covers most of the cssential fields of
Hatural Resources. In Agrology for instance, this includes soil classi-
fication, soil conscrvation and managemert, and lanc¢ usc. How.:ver, thc
total budget is only about $650,700 (with $200,000 more for investment
in projects etc.). The total staff includes about 22 Forestry or Agronomy
Engineers or th: equivalent and an ecqual number of "paritos' or sub-
professionals. Considering the number of projects and problems this secems
like very thin coverage.

The director has an cxcellent grasp on the overall situation and a
phi losophy which permits him to se: problems in their total rcsource and
human welfarc terms. .lowever, in soils classification for instance, thc
well trained men from the past, including all those trained in the 1964
to 1970 program of Catastro y Recursos flatural:s have gone on to other
vork. Thus therc arc only three profecssionals in soils in REINARE and
they could benefit from training in the new taxonomy and in other aspects
of soils.

There is a possibility of support for a larga: program from the Yorld
Food Program. This would he a program te revitaliza the areas of the
worst arosion and tha worst poverty by aiving employment and food to do
conservation nractices. It also would try to stakilize femily income,
throush a combination of agricultural and forestry including introduction
of tree crops like coffez, and fruits cn lands with great slop2s. Soil
erosion surveys would ha important in anticipation of this.

Problems of arosion arc hecoming very scrious and in parts of some

\”'b

provinces like Veraguas it is almost too late.
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A highly exoorience Hydrographcr worliing on the watershad of the
Chagres River for the Paﬁama Canal Company fears cven that watcrshed to
be in great danger from sedimcntation as a result of recent deforesta-
tion and urbanization. This, in spite of a great deal of kasic informa-
tion from the rdensest ra: wor of !lydrolenice! ard {tecordlogical stations
in the country.

REFMIARE is cstablishing a library. 1t also has copies of the eoriginal
documants oroduced by the Catastre and the mans of agricultural zonifi-
cation for Panama by tiC/.

REVARE has a coordinator of projects in all provinces except Daricn
and Bocas del Toro. In Chiriaui it has an especially stronq program and
is reforosting 7 arcas with Pinus Caribe. There are three national parks
Porto Z%ello, Campana and Frontera and thcy ara beginning a program to
try to protuct then. Dlanning is in progress for o frontier park in the
Darien at the Colomhian Lorder and the arca has heen legally designated.

Yith haln from (3L and advisory services from !1CA, REIARE proposcs

to make watcr balancas hw watershaods.

C. DNepartment of 5cils - University of Panama

Tha Department of Soils of the University of Panama consists of
Dr. Reinmar Teiira, iir. Rodolfo Aleman and Ing. figr. Richard Au Chu and
is part of the School of Agronomy.

About 20 agronomists graduate cach year, of whom & or G specialize
in soils. A thesis is required for araduation and at times involvas
fertility trials mostly on the univarsity farm. Thoe soils department

is primarily encaved in rascarch relatad to specific crops.

0\
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D. Proyecto Darien

This project wos initiated by the Government of Panama with OAS
assistance in late 1976 in order to plan tha development of the Darien
arca. It was rccognized that the arca would oper to planncd or sponta-
neous settlcment once the final link of the Inter ‘mzrican !lighway bectween
the Daricn and Panama City is connected.

A soils study was made by an OAS consultant A. Castillo and a
1:250,000 map to thz leva]l of suborders of the taxonomy was made. This
was bascd on only slightly more than 59 samplcs, most of which werc near
rivers. f[evertheless, it ropresents important ncw knowledge at less than
a reconneissance level of detail. /1 land capability mop was also prepared
at a level of 1:450,000. These maps ware in part bhased on small scale
radar imagery sinc~ the Parien has never been complately covered by aerial
photography. & dut:rmination of soil and ccological crosion hazard vas
also madc by P. Duishcrg. |t was very great becausc of the rough topo-

graphy, high rainfail and unusual conditions peculiar to the Darien.

-

£ Comision de feforma Agraria

During the years 19G4-65 this office was closely connccted to the
program ‘'Catastro Pural de Tierras y fguas'' undar which the major agri-
cultural arcas of te country wu:re mappad. The proicct was financed by
a % million dollar Al3 loan. A1l soils maps and photomosaics produced
in this program arc now held and distributed through the Comision de Re-
forma Agraria. Th: analytical data logically should ke with the Soils

lLaboratorv of IDIA® but it may have beoen lost bocause of freaquent changes

in personnzl and a change in location.

\5



in spite of the fact, that a grcat deal of valuablc material remains
from the projcct all the soils specialists trained in the projcct have

left the field.
At present the fgrarian Reform Institute has no unit of soils specia-
lists. However, it has done some practicaliy orientad soils evaluation

and land capability cvaluation in conncction with the establishment of

asantamientos.

F. Direccidn 'lacional de Catastro

Property maps ar: maintained by the Dircccitn Hacional dec Catastro,

Hinisterio do Macienda vy Tasoro, in Panama City. These were originally

0

produced for the Castastro Rural botween 1964 and 1944, Vhile the Direce-
cidn Nacional de Catastro docs not do any soils work or have any soils
nersonncl, its photomosaics delincating farms at laroc scales can bo

very helpful to soil scientists working at the farm or local level.
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Vi RELATIOi OF SCILS TO OTHER “ATURAL RESOURCES NGENCIES

A. Instituto fcografico Macional - Tommy Guardia

Tha IGN has covered the major scttled parts of thc country at
1:50,000 topographic maps. It also has produced 1:250,000 scalc maps
covering the country cven though some arcas are bascd on usc of small
scale radar imagery. lajor arcas still to bc cavered include rmuch of
Castorn Panama and Darien provinces and part of the Atlantic watersheds.
Host of those arcas arc covarad with humid tropical forest. (Appendix)

The Parien has only partially heen covered with acrial photography.
liost of the other parts of thc country have been covired more than once
and at various scales. Thc Daricn was completely covered about 1970
with radar imagery at a scale of about 1:250,003. The 1GH also is the

custodian of the satellite imagery from [!ASA.

8, Department of iy drometeorology of the Pivision of Planning of

IRME (Instituto de Recursos Hidraiilicos y Electrificacién)

This Department has grown greatly during the last decade and has
steadily heen incrcasing its natwork of metoorological and hydrological
stations. The chiof of the Department is Ing. Claudia Candanedo.

1. Climetic deta

A map showing the distribution of metcorological stations in Panama
is attached.

It shows a fair distribution of stations from the arsa of the city
of Panama to the Costa Rican border, with the oxception of the jungle
arca on the Caribbean side, which are sparsaly covercd. There are also

a faw stations and rain gaging stations in the Parien Fensinsula and these

I\



have primarily been installed in recont years during the Hydrometaeorolo-
gical project of the WY,
I\ compilation of “Precipitacion licnsual por ffio on la Repithlica de
Panama 1890-1772" was published by the Departamcnto do Hidrometcorologia.
o publicaticn on Fanama has hean propared hy the Utah State Univer-
sity group as yct. !'wavor, some data for Panama arc included in their
publication on the fentral Mmerican lsthmus.

2. ﬂiimatic data from other sources

£ 1:500,000 Li“e Yona map for Panama was dona by dr. J. Tosi, published
in 1971 by FAG. This is a revision of cariicr maps done by Holdridge

an s Nudowski .

Genaral climatic data are published avery ymor by the Direccidn de

Estadistica y Ccnso, ‘'Jituacién Fisica-iicteoroldgica’.

VI REFEREHECES 7u'D HAPS

a. Nihliografias Ngricolas dc América Cantral: Panamd, I1CA-CIDIA,
Turrialba 1770, In two parts, the second heine a supplement.

L. Indicn o nmanas de América Latina y el Caribe oxistantes cn ¢l
PIC - LInEL, LG =CIDL4, Turrialba, 1977, List of maps of
Panama with subject, scalc and dataz.
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