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SfOIL SCIENCE IIl PANAWV. 

CLASSIFICATIO.!, FERTILITY AND Co!!SERVATION* 

Compiled by:
 

H. P. -Newton 
P. C. Duisberg** 

IITRODUCT IOM
 

This is one of si; reports on the statc of soil;I work i ii
 

countries of the Central American Isthmus. ; similar outline and pattern
 

is presented in each, in order to make the, country reports as comparable 

as possible. Reports arc based on interviews by members of the "Soil 

Analog Project" plus published information an(I reports available. How

ever, no claim to compl.teness or full accuracy can b-.* made, except In 

the case of Costa Rica. In Costa Rica the report was prepared with
 

national soils sc.entlsts. It is hoped that the reports will serve as
 

a basis for discussion during the first regional soils meeting at San
 

Salvador, El Salvador from March 13 to March 10, 1978, and that soils 

scientists from the different countries present will improve and complete
 

the docin:nts for their countri'es using the Costa Rica report as a model.
 

This effort should lead to the production of a comprehensive docu

ment on the state of srils work in .entral America and a realistic assess

ment of the weaknesses and needs for strengthering the field. The field 

* 	 Preliminary document for discussion preparerl for the "Reuni6n T6c
nica Regional sobre Fertilidad y ,,n'lonos 42 Suelos", in San Salvador, 
El Salvador, ;larch 13-18, 1q78. 

** Ph.D's --Soil Scientist Consulting, Soil Analog Subproject, CATIF. 



of soil science in Central AMnrica can not sc-rve 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 area of 1Jcaragua, Honduras and El Salvador repre

sent only a first step in supporting national development plans and
 

agriculture by detarmining similaritios between soils within and between
 

countrl'es. If basic knowledge of soils and soils agencies can be cons

tantly improved, the quality of analogs will also improvc. The potential
 

economic and sociai savings of identifying soils r:quiring very similar
 

management, fertilization and conservation practices is enormous.
 

II SUIH2ARY \I~)RECOMMEMPATIOS
 

A. Soil classification
 

Panama has spent considerable money on soil classification but has
 

never succeeded in creating a niicleus of competent surveyors trained in
 

modern taxonomy within the government.
 

The actual soolI units on the 1:20.C10 CATAPAM photomosaics and 

maps are considored to b, rather well delineated. In spite of the fact 

that original samples and data have been lost and the original classifi

cation is confusing and'apparently contains errors, one or two good soils 

men working for a year co.ld probably make it compatible with the survey 

in M!icaragua an-] suitaele for inclusion in the Soil Analog Project. 

If these men were given promising counterparts a nucleus for a
 

national capability might be formecd.
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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 'as known as this report was written concerning soil
 

fertility in Pinama, but the Panamanian technicians should! fill in the
 

blanks.
 

C. Soil conservation
 

Panama has some of the most severe soil erosion on tropical soil in
 

Latin America. Thp Director of RF1ARE is well aware of the prohlem and
 

articulate about it. However, in the field of soil conservation there
 

are not even nearly enough trained technicians to confront the increasing
 

problems of deforestation and soil erosion and sedimentation which threaten
 

the water system of the Panama Canal.
 

The OAS Pro~iect has made a start toward the preliminary classifica

tion of the soils of the )arien. However, the region should be photo

graphed from the air and studied at groater detail, since the opening of
 

new links of the Pan American highway will undoubtedly result in pressure
 

on the land and gravn ecological anA erosion problems. Btecause of the
 

difficulty in o,taining counterpaits the OAS soils men did not train any
 

Panamanian technicians to carry on. A private company of Panamanian tech.

nicians (Pn, SA) was formed and under contract with the government carried
 

out secondary studies ;n more detail near the oute of th'v Inter-American
 

lighway usin! the new taxonomy. The degree of their skill is unknown.
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III SIIMIARY OF SOILS I!STITUTIONS I! PAIAMA 

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 soils field. 



III. 	 SUMMARY OF SOILS I'STITUTIOfJS IP PAM'AIIA 

TA3LE I 

Major Soil 1077-197C S T A F F 
E N T I T Y Emphasis Budget Pro- Sub-pro- Clerical 

Dollars fessional fessional 



COIT. III. SU.MARY OF SOILS INSTITUTIO4S III PANAMA 

TALE I 
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maps) 
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TO: 
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EQUIPMENT 
On hand Ordered 

Other 
Collaborators 
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transport 
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users of 
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IV EARLY PERIOD OF SOIL SCIENCE
 

A. Soil classification
 

The original soil classifying was done in the 1950's with the assis

tance of U.S. Soils men like Ing. Mi. Striker and later E. D. Mathews and 

the geographer L. Guzran who w,orked for the, predecessor agency of AID and 

mapped the Llanos of Cocl and Chiriqui Province and the first preliminary 

soils map of the country.
 

From 1964 to 1,P soils was a major component of the Catastral and
 

Natural Resources Project financed by AID. This covered all the major
 

settled areas and oxcluded Eastern Panama Province including the area now
 

covered by the Payano "am, Darien Province and much of the c-astern 

Caribbean watershds. The scales were generally 1:20.000 both as photo

masaics and as blue line maps. Soils were mapped using a modification 

of the NJew Taxonomy. Land Use and Land Capability %-.,.re also mapped. A.mong 

other things. 'Some 25 Panamanian aoronomists were trained as soil sur

veyors. ;While the ho:oproducts, maps an.' soilsinformation has been quite 

useful no attempt was ever made to complete the rest of the country. 

Meanwhile, the trainzr soils personnel was lost and the original rrofilc
 

samples and color p!:tonraphs and laboratory analyses apparently lost.
 

The original delineations obviously have many errors in .lassification
 

partly becatise the connt,0tant soil surveyers were not sufficiently expert 

in the new taxonomy or experienced in trnpical soils. Panama needs a
 

review and a reclassification of this work and a program to fill the gaps. 

In addition unfortunately, the soils ware not ;iassifie ns soil series 

and the data is not directly compa'..ble with other Central Anerican 

countries. 
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B. Soil fertility 

A soils laboratory was operating prior to 196b for farm samples 

within the Ministry of Atriculture. At that time the Morth Carolina State 

Project be 3n and its analytical methodology was adopted. The laboratory 

In the process it
has undergone changes in directors and in location. 


lost cons!Herable of its vigor and e:'nertise. It appears o be improving
 

and in auditlon to its routine analyses has programmed several greenhouse
 

studies.
 

C. Soil conservation
 

,cr the years there has been vry little emphasis on soil conserva

tion. 	 Until recently there were no specialists working in the field.
 

In recent years, the Iirecci6n de Recursos Maturales has grown and
 

includes Soil Conservation and Management as one of its units. The
 

is esp.cially interested in controlling
director, who is a forester, 


entire ficlo of soils and
erosion. However, with only three men for thr. 


enormous probl:.ms thiy Pre limited as te what they can do. 

PRESE-I1T SOII.S E!TITIFS AMD LABORATORIES 

A. Instituto d, Investiqacl 6n Agropocuaria do Panama'- IDIAP
 

1. Noneral 

The Institute is autononous. It was founded in 1975, when the "De-

Agropecuapartamento de Inv.sticaciones" of the "Ministario de Desarrollo 

rio"l was separated anw made an independent aoriticy. 

The Institute has a Department of Agricultural Sciences, which con

..h,rge of fertilizer fieldtains a soils group. This soils group is in 


a service
trials for soil fertility studies and of soil analyses, both as 


jO
 

http:probl:.ms


to the farmer and for research needs. 

Field trials ar. mostly with rice, corn, sorghum, potatoes, onions, 

tomatoes, sugar cane, beans and soya beans. 

Principal ar':;as covered are Veraguar, Chiriqui, Herrera, Los Santos, 

Cocle and Panama. Tho qirector General is Ing. Agr. Carmen D. Ch.a. 

2. IIAP - 3oils Laboratory
 

The Laboratory dous mostly physical and chenical analyses of soil
 

samples. However, plant tissue sam los, fertilizer, and water are also
 

anal yzed.
 

On each soil sample 13 routine determination arc made, which include 

pHl, P, Ca, Mug, O.1., 'i, Min, Fe, Cu, Zn. On research samples from field 

experiments also absorption curves are determined, and .jhen possible 

greenhouse tests arc; made.. If necessary salinity, carbonates, and lime

stone can b.:determined. 

The Laboratory analyses ahout F0OO soil samples per year. However, 

its capacity is ahout 21,000. Personnel consists of 2 professionals (the 

dirctor and the laboratory chief), 4 sub-professinals who do analytical 

work, one secretary and one dishwasher. 

Analytical results are filed by dates and political subdi-isions 

(Province, District,(corregimiento) and name of the farm). 

Major pieces of equipment used are an atomiC absorption speccrophoto

meter and flame photom:.etcr. The rest is standard laboratory equipment. 

A greenhouse of li5 s-. m size is available for pet tests. Studies 

for which the gr-enhousc; should be us,-d are: 
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1. 	Incubation of soils with a high Al saturation.
 

2. 	Critical levals of eIcrmcnts. The method used is the one using
 

an optimal fertilization, and including the element under study
 

at differort levels.
 

3. 	Incubation of P to determine capacity of P-fixation in soils.
 

4. 	Study of different rates of S applied to soils with a high P

fixation capacity.
 

The annual budget of the laboratory Is B2,y000 which are entirely 

supplied by the Rovernment of Panama. The Laboratory was recently moved 

from Panama City to IDIAP Headquarters in Santiago. In the process, tha 

typical profiles from the soils survey of the Catastral project were 

apparently lost. This is particularly serious since these samples were 

carefully obtained located and analyzed. However, many soils should be 

rechecked becausc of th- methods used by the contractors in applying the 

new taxonomy and hecause of their lack of experience in classifying tro

pical 	soils.
 

Panama has another soils laboratory, at the University of Panama.
 

It is strictly used as a teaching laboratory. At the Agricultural Experi

mental Station at fualaca, IDIAP has a laboratory for pasture and feed
 

analysis, which could Kc modified to do soils analysis also.
 

Fertilizer consumption in Panama is increasin.. Major brands sold
 

are FE.RTICA, ,ASF, AOCAL.
 

n. 	Direcci6n do Recursos faturales Renovables (REMARE) MIDA
 

The Direcci6n do Pecursos laturales POnovahles is not only the official
 

agency in Hatural Resources hut also includes soil classification and soil
 

conservation. The director is Ing. Forestal Irving Plaz.
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REIMARE has four principal divisions: Forestry, Agrology, H.atar, and 

Agrometeorology. Its organogram covers most of the essential fields of 

Hatural Resources. In Agrnlogy for instance, this includes soil classi

lan? use. How;;ver, thefication, soil conservation and management, and: 


budget is only about $650,q0O (with $2010,000 more for investment
total 

in projects etc.). The total staff inclitdes about 22 Forestry or Agronomy 

Engineers or thc. equivalent and an equal number o. "peritos" or sub

professionals. Considering the- number of projects and problems this seems
 

like very thin coverage. 

The director has an excellent grasp on the overall situation and a
 

in their total resource and
philosophy which permits him to set. problems 


human welfare terms. 11owever, in soils classification for instance, the
 

well trained men from the past, including all those trained in the 1964
 

to 1970 program of Catastro y Recursos "!aturales hav gone on to other
 

work. Thus therc; are only three professionals in soils in RFINARE and
 

they could benefit fro., training in the new taxonomy and in other aspects 

of soils.
 

Therc is a possibility of support for a large program from the Vorld 

Food Program. This would b; a program to revitalize the areas of the 

worst erosion and the .,orst poverty by giving employment and food to do 

It also would try to sta-.ilize family income,
conservation practises. 

through a combination of agricultural and forestry including introduction 

of tree crops like coffe , and fruits on lands with great slop. s. Soil 

erosion surveys would be important in anticipation of this. 

very serious and in parts ofProblems of erosion are becoming some 

provinces like Veraguas it is almost too late.
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A highly oxperienco Hydrographer worl.ing on the watersh.d of the 

Chagres River for the Panama Canal Company fears oven that watershed to 

be in great d-nger from sedlmcntation as a result of recent deforesta

tion and urbanization. This, in spite of a groat deal of basic informa-

tion from the rlensest r,, worl: of !lydrol,-ic 11' r.1 !'<.teor6logicaI stations 

in the country. 

REARE is estva'Iishinn a library. It also has copies of the original 

.ocuments produced by the Catastro and the maps of agricultural Zonifi

cation for Panama by IIC 

i:,,;RE has a coordinator of projects in all provinces except Darien 

and Bocas del Toro. In Chiriqui it has an especially strong program and
 

is reforesting 7 ar(,as with Pinus Caribe. There are three national parks 

Porto cllo, Campana and Frontera and they ar.: beginning a program to 

try to protect then. Pl;nning is in progrcss for a frontier park in the 

Darien at the Colombian Loordjer and the area has 1b.ieen legally dsignated. 

'.1ith help fro , and advisory services from !!CA, REIIARE proposes 

to make w.tater balances y watersheds. 

C. Department of . ils - University of Panama 

The Dupartment of Soils of the Universit, of Panama consists of 

Dr. Reinmar Teiira, ir. Rodolfo ilerman and Ing. Agr. Richard Au Chu and 

is part of the School of Agronomy.
 

.About 20 igronorfiists graduate each year, of w ',om or 6 specialize 

in soils. A thesis is required for graduation and at times involves 

fertility trials mostly on the univrsit' farm. Th,. soils department 

is primarily engaged in research related to specific crops.
 

$
 



D. 	 Proyecto Darien 

This project was initiated by the Government of Panama with OAS 

assistance in late 1974 in order to plan th. development of the Darien
 

area, It was recogniud that the area would open to planned or sponta

neous settlement once the final link of the Inter Pnerican !ighway between 

the Darien and Panama City is connected.
 

A soils study was made by an OAS consultant A. Castillo and a 

1:250,000 map to the levl of suborders of the taxonomy was made. This 

was based on only slightly more than 5:) samples, most of which were near 

rivers. [,evortheless, it ropresents important new knowledge at less than 

also 	prepared
a reconnaissance level of detail. , land capability m..p was 

at a level of 1:2O,0fr These maps wre in part based on small scale 

radar imagery sinc-i tihe rarien has never been completely covered by aerial 

photography. , det,.-rmination of soil and ecological erosion hazard was 

also made by P. Duisbr-rg. It was very great becaus(. of the rough topo-" 

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

E. 	 Comisi6n do Reforma Agraria 

During the years 1 -( this office was closely connectecd to the 

program "Catastro Rural do Tierras y Aguas under which the major agri

cultural areas of :tiu couintry w.,r, napped. Thn project was financed by 

a million dollar ['JD loan. All soils naps and photomosaics produced 

in this program are now held and distributed through the Comisi6n de Ro'

forma Agraria. Th,'t analytical data logically should be.with the Soils 

Laboratory of IDIAP but i;. may hav been lost bccause of frequent changes 

in personnel and a change in location. 

15
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In spit", of the fact, that a great deal of valuable material remains
 

from the project all the soils specialists trained in the project have
 

left the field.
 

At present th.2 ;Aqrarian Reform Institute has no unit of soils specia

lists. However, it has done some practicaliy oriented soils evaluation 

and land capability evaluation in connection with th, establishment of 

asentamientos.
 

F. Direcci6n "acional de Catastro
 

Property maps ar-! maintained hy the Dirccci6n ilacional dc Catastro, 

in Panara City. These wore originallyHinisterio de !i,:cienda y Thsoro, 


produced for the- Castastro Rural between 19(,4 and 1. . 1!hile the Dirac

ci6n I!acional do Cntastro does not do any soils work or have any soils
 

personnel, its ohotornosaics delineating farms at lar,'eo scales can b,
 

very helpful to soil scientists working at the farm or local level.
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RELATION OF SOI.S TO OTIE, 'ATURAL RESOURCES AGE"ICIES
 

A. Instituto ?eoqr~fico Iacional - Tommy riuardia
 

The 	IGP! has covered the major settled parts of the country at
 

It also has produced 1:1170,000 scale maps
1:50,000 topographic maps. 


are based on use of small
covering the country oven though some areas 


to be covred include much of
scale radar imagery. ,ajor aras still 

Eastern Panama and Darien provinces and part of the Atlantic watersheds. 

Most of these areas arc cove.red with humid tropical forest. (AppEndix) 

The -arion has only partially been covered with aerial photography. 

Host of the other parts of the country have been cove;red more than once 

and at various scales. The Darien was completly covered about 1970' 

with radar imagery at a scale of about 1:250,000. The IGHI also is the 

custodian of the satellite imagery from 1!ASA. 

3. 	Department of Hlyrometeorology of the Pivision of PlannIng of
 

Ihdrarlicos y Electrificaci6n)
IRHIE (Institute de Recursos 


This Department has grown greatly during the last decade and has
 

steadily been incrasing its nntwork of meteorological and hydrological
 

stations. The chiof of the Department is Ing. Claudia Candanedo.
 

1. Cl imct ic data
 

A map showing th distribution of meteorological stations in Panama
 

is attached.
 

It shows a fair distribution of stations from the area of the city
 

to the Costa Rican border, with the ,xccption of the jungle
of Panama 


area on the Caribbean side, which are sparsely coverr-d. There are also
 

a few stations and rain gaging 5tations in the narien Pensinsula and these
 



have primarily been installed in recent years during the Hydrometcorolo

gical project of the 1-4''). 

A compilation of Precipitaci6n [k.:nsual por Aifo nn la Rep6blica de
 

Panama 1890-11721" i.,as publ ished by the Departamonto d Hidromotoorologla.
 

i:o publication on r'anama has heen prpared by the Utah State Univer

sity group as yot. '"-%cv-r, some data for Panama are included in their
 

publication on the CcntrP:1 ,m(-rican Isthmus.
 

2. (TAimatic &ata from other sources
 

: 50',000 .ic ".ono map for Panama was done by Dr. J. Tosi, pulslished
 

in 1971 by FAO. This is a revision of cerliear maps done by Holdridge
 

aw,1- nudowski.
 

Gen,-!ral climatic data art pullishcd .very y-_-r by the Dirccci6n do
 

Estadtstica y Ccnso, ituaci6n Flsica-lctooro16gica".
 

VII RCFEREi!'C7S ,.,n NwAPS 

a. 	 ibliografkas Agrtcolas do America Central, Panama, IICA--CID!A.
 

Turrialbn 1'71. In two parts, the second being a supplement.
 

L. 	 Indic,- ,ia:-.as 'e America Latina y el Caribe ,xistentes en el 
,,,A, Turrialba, List of maps ofI ICI.-CIDIA, 1.,7rT. 


Panama witi. subject, scale and date.
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Juego en 4 colcrces B/. 10.00 
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