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THE 	CONSORTIUM PROGRAM
 

This section of the fourth annual report of the University Consortium
 

on Soils of the Tropics describes the background, objectives, accomplishments
 

of the Consortium program as a whole and the utilization of the program in
 

less-developed countries.
 

By the end of this reporting period, the five institutions had increased
 

their involvement in soils of the tropics substantially. In order to utilize
 

the-increased institutional capabilities, the Consortium is now placing more
 

emphasis in utilizing this increased expertise in the characterization and
 

management of tropical soils to assist developing countries.
 

A. 	GENERAL BACKGROUND AND PURPOSE OF THE GRANTS
 

Soils of the tropics pose unique problems for the development of agri

culture. American interests in education and development require knowledge
 

of the applications of soil science in the tropics. The aggregate of
 

American expertise in this area of knowledge is substantial; but it is
 

incomplete, and knowledge of the varied facets of the subject is distributed
 

unequally among American institutions. The grants covered by this report
 

were made to devel-op a coordinated American-resource of knowledge about
 

soils of the tropics and their use.
 

Institutional grants were-made to Cornell University, the University of
 

Hawai-,-North Carolina State University, Prairie-View A&M University, and
 

the-University-of Puerto Rico to enhance their-capabilities intropical soils
 

for teaching, research, service, and consultation. The grants were made
 

through the Institutional Grants Program established by Section 211(d) of
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the.Foreign Assistance Act.ofl!96 ,,as amended In 1966. The grants were
 

made separately to the several-institutions on the basis of their plans
 

for development as centersof knowledge'about tropical soils within a
 

Consortium organized to develop complementary coordinated programs.
 

To implement the joint program, the Consortium plan provides for:
 

(a)a council of institutional representatives having administrative
 

authority for policy and for program guidance; (b)additional resident
 

and visiting professional staff to reinforce and complement existing com

petencies; (c)support of graduate students and faculty for development
 

of competencies-andresources; and (d)increase of institutional materia7
 

resources and supporting staff, including library resources, technicians
 

and stenographic service. The plan provides for exchanges of personnel
 

to capitalize on the respective strengths of the cooperating institutions,
 

assignments of personnel to tropical areas for experience, and joint
 

cooperative-activities for special services.
 

The cooperating institutions provide administrative services, existing
 

physical resources, inputs from existing faculty competent in the field,
 

and various benefits and services normally provided for other operations.
 

Each is committed to-developmentof viable teaching, research, and utiliza

tion programs on soils of the tropics and to accommodate requests for
 

training, technical assistance, and consulting services as feasible and
 

consistent with institutional-resources and continuing domestic commitments.
 

B. OBJECTIVES OF THE GRANTS
 

The five grants were awarded.-to develop-a coordinated American re

source of knowledge and-proftssional competence for soils of the tropics
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and their use. The objectives of the individual grants vary in detail
 

according to existing institutional competencies and resources and the
 

subject matter areas that need-strengthening. Each member institution
 

has defined a-field of concentration to be emphasized in the use of
 

grant funds, as follows:
 

Cornell University: Cultural systems for soils of the tropics.
 

University of Hawaii: Biology and mineralogy of soils of the tropics.
 

North Carolina State University: Soil fertility relating plant nu

trition to the physical and chemical properties of soils of the
 

tropics.
 

Prairie View A&M University: Soil fertility problems under savanna

prairie ecology.
 

University of Puerto Rico: Conservation and protection of soils of
 

the tropics.
 

C. 	ACCOMPLISHMENTS
 

The accomplishments that are a direct result of AID support are sum

marized here under the headings: (1)faculty and student involvement;
 

(2)teaching; (3)research; (4)consultation; and (5)library and reference.
 

These areas of activity are treated in the prespective of the Consortium
 

as a whole, including contributing activities of both the individual insti

tutions and joint projects. Accomplishments of individual institutions
 

are described--in-subsequent sections of the report.
 

1. 	Faculty and Student-Involvement: A total of 64 faculty members
 

were significantly involved in teaching, research, and technical
 

assistance in tropical soils. Seven Consortium faculty were
 

stationed in developing countries during the report period. A
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,total of 88: graduate students majoriHg intropical.s6il Science
 

1were'inresidenee-at -the five-institutions in'1973-1974. ,Approxi

mately-half:(43.-of-these students conducted their,research under;,
 

actual-tropical conditions,-either while in residence inHawaii
 

or Puerto Rico or through overseas assignments supported by the
 

other-institutionS.. The Consortium provides a
mechanism for
 

formal and:infOrmal-coordination-of the activities of these soil
 

scientists. 
This "critical mass" of tropical soil scientists,
 

can significantly contribute to this field, through teaching, re

search, and utilization programs.
 

2. Teaching: 
On-campus teaching has been strengthened substantially
 

through 
1) initiation of new courses; 2) the modification of
 

existing courses; 3)participation of teaching faculty inConsor

tium-sponsored workshops, institutes, and seminars; and 4) contri

butions of visiting professors and scientists.
 

Since the grants were made, 21 new courses have been added to the
 

curricula and 18-existing courses have been-modified to Incorporate
 

subject matter-on 'soils of the tropics. 
The aggregate result is
 

greater exposure of virtually all under-graduate and graduate
 

students to thecharacterization and management of'soils of the
 

tropics.- These changes affect not only students specializing in
 

soil science but also hundreds of students from other agricultural
 

disciplines and some students of-social, phys-ical, 
and biological
 

seiences,.
 

Teaching 
n,-the basic soils courses and in soil mineralogy courses
 

were'significantly Improved by the ,two
 ' Consortium-sponsored,
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Teaching and Soil MineralogyWorkshops held inHawaii in 1971 and
 

1973. Faculty responsible for such courses became familiar with
 

each other's teaching techniques and subject matter areas. In this
 

fashion the significant advances inthe mineralogy of oxide systems
 

by the University of Hawaii were transmitted to the other institu

tions.
 

The participation of 15 faculty members of the Consortium in the
 

Tropical Soils Institute held at the University of Puerto Rico in
 

1972 provided the opportunity of exchanging relevant teaching
 

materials inall 
areas of soil science. The participation of 29
 

Consortium faculty members inthe Seminars held in Nigeria (1972)
 

and Colombia (1974) provided up-to-date teaching materials at the
 

formal sessions and broadened experience intravel to several
 

countries inAfrica and South America.
 

Over the life of the grant, ten visiting professors with long
 

experience inthe tropics have been in residence for a full aca

demic term to a year at the different institutions. They have
 

contributed to the teaching program by-giving formal courses,
 

seminars, and/or discussions. During the reporting period, Dr.
 

Goro Uehara from the University of Hawaii spent his sabbatical
 

leave-at Cornell and North Carolina State Universities where he
 

taught special topic courses. Mr. Claude Charreau of IRAT, France,
 

also spent-an academic term at Cornell,. Both visiting professors
 

spent shorter periods-at other Consortium institutions. In
 

addition, 31 visiting scientists have contributed to the overall
 

effort by giving lectures and informal seminars at the different 
-
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nstttutions. .Inaddition'to'their contributions:to the teaching 

in.tropical soilss visiting professors and scientists have 

assisted in; reseair'hlprograms and-have provided firm linkages 

between'Athe.Consortium and,their: home-,ihstitutions. 

Graduate education has also been strengthened-at Cornell and North 

Carolina State-Universities with support from the grant for thesis 

research of a-number of graduate.students at-key locations in 

developing tropicalcountries. This has provided students with 

opportunities-tO work on-priority soils problems of the developing 

countries- under the constraints associatedwith the tropical 

environment-and developing country institutions. During the 

reporting period, 27 graduate students of various nationalities 

were-involved-in such programs. This type of experience provides 

a more meaningful graduate training for future soil scientists for 

the tropics. 

3. Research: The Consortium institUtionsihave used grant funds.for
 

research mainly to augment activities supported by other funds.
 

A total of 79 researchtprojects-were-supported in such a manner
 

at the five inst-itutions.-during 1973-1974.
 

Prairie-,View.-A&M-University used-211(d) funds to provide personnel
 

and materials for.,applied research focused on problems of the
 

rural poor of less developed countries. The program complements
 

domestic-activities funded from other sources.-which isaimed at 

the problemsioftthe,rural poor in.Texas. 

,Among'dthese,actiVities, graduate.research.-programs havelbeen con

ductedon modelsfor adoptifg western-farm teChnolbgyOtoLC's,
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vegetable-production under multiple cropping systems; innovative
 

small farm operat-ions for LDC's, and reforestation of abandoned
 

fam-land-for Nigeria.
 

The University of Hawaii isconducting 27 research projects with
 

full or partial grant support. The details are listed inthe
 

institution's report. A significant proportion of the projects
 

use the X-ray quantometer purchased with grant funds, which is
 

used for total analysis of rock, soil and plant samples. Research
 

supported with grant funds encompasses all aspects of the field
 

of soil science in Hawaii.
 

The Universities of Hawaii and Puerto Rico continued with their
 

joint project, supported largely from the grants, for classifi

cation and mineralogical characterization of soils of Puerto Rico
 

and Hawaii and for correlation with other soil classification
 

systems used in the tropics. The University of Puerto Rico is
 

also conducting nine research projects on fertilization, manage

ment, and conservation of tropical root crops.
 

The Universities of Hawaii and Puerto Rico are initiating two AID
 

research contracts to conduct "benchmark" soil studies throughout
 

the tropics. This new activity is intended to extrapolate the
 

research results-obtained at both universities to the developing
 

countries of tropical regions. Most of the tropical soils
 

research conducted-by Cornell and North Carolina State Univer

sities is funled-by-AID contracts. Cornell University isconduct

ing soil, fertility-related research in Puerto Rico and Brazil
 

under Contract AID/csd 2490. Arrangements are inthe process to
 



expand -thi program-to Ghana Thirteen research pr.ojecshave 

been 'conducted by. Cornel 1 staff with major grant.-,support during 

the-report period. Grant funds have,been ,used-to-study questions
 

-raised,by contract research but notstrictly within contract
 

objectives.- North Carolina State-University is conducting'
 

,research in,-Brazil, Peru, and Central,America,-on agronomic-economic 

aspects of-soil management of-tropical--savannas,;jungles, and vol

canic highlands-under contract-AID/csd 2806... It-also-conducts a 

technical assistance program-,.on international-soil-.fertility eval

uation throughout Latin-America under contract-AID/la 646. The 

nine-research projects funded by-the grant at this.institution 

relates to-questions not,answered directly-by the-activities under 

the.contracts, and obta-inng-additional data for extrapolation 

purposes. 

Many reseaeh-.activ-ities are.conducted jointly-by more-than one 

university. The Cornell contract-act-ivities in Puerto Rico have 

been conducted-as-.a-joint,project-with-the University of Puerto 

Rico,. Research-activities,-in Brazil-are jointly operated by 

NorthiCarolina State and -Cornell Universities.,-The University of 

Hawai -and..Pra:irie-.View,.A&M.conductjointly.research on soil

solution phosphorus and-crop~growth.,,The Universities of Puerto 

Rico-and Hawaii--conduct joint soil.,genes-is studies-and expect to 

conduct research under- their new contracts.jointly. The devel

opment of,-a--class-if-icatbon system-for 'soil,.-fertility-management 

problems- at -North,-Garoti na State', University; is' closely corre

1ated-with the-ebjecti vesof,the -HawaiiIPuerto -Rico contracts. 

http:program-,.on
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Prairie View A&M and the University of Puerto Rico jointly
 

sponsored a workshop on tropical savannas inthe Dominican
 

,Republic on January, 1973.
 

During:the reporting period, the Consortium as a whole produced
 

110 scientific papers on tropical soils, consisting of 39 journal
 

articles or bulletins, 13 theses and 58 processed papers.
 

4.; Consultation: Individuals of the Consortium institutions made 107
 

visits to 33 countries during 1973-1974 on matters pertaining to
 

tropical soils as follows:
 

Australia El Salvador Kenya

Barbados Ethiopia Mexico
 
Belgium France Netherlands
 
Bolivia Ghana Nigeria

Brazil Guatemala Panama
 
Cameroons Honduras Paraguay

Canada Indonesia Peru
 
Colombia Ivory Coast Senegal

Costa Rica Iran 
 Trinidad
 
Dominican Republic Israel Venezuela
 
Ecuador Italy (FAO) Vietnam
 

These visits ranged from consultations about cooperative research
 

and participation at conferences, to action programs. Some were
 

the result of AID's requests for consultation. Not all visits
 

were supported by 211(d) funds, but all contributed to the
 

effects,of the program. A total of approximately 938 man-days
 

were spent in such visits.
 

Within the United States, individuals consulted with soil
 

scientists of other U. S. Universities and Government agencies
 

including several AID-sponsored workshops and conferences. All of
 

the Consortium institutions were represented at the fall meeting
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5.. : Lbrary Reference: All,.of the institutions have, contnued to 

increase library resources and-.improves reference facilities.
 

Cornell. University studied the,possibility of preparing a compre

hensive bibliography on tropical soils on a continuing'basis.
 

After a thorough study, it was concluded that such a task was
 

beyond the capabilities of the Consortium. Cornell staff undertook
 

the responsibility of compiling and publishing a bibliography of
 

the 12,000 references on soils of the,tropics held at the Soil
 

Geography'Unit of the.Soil Conservation Service. It is expected
 

that the job will be completed during the following year. The same
 

institution published as "Agronomy Mimeos" partially annotated
 

bibliographies on manganese and zinc in the tropics. North
 

Carolina State University reprinted its "Review on Soils Research
 

in Tropical America'l in English and Spanish in their Technical
 

Bulletin series. The University of Hawaii entered into an agree

ment with the Agricultural Research Service of USDA to establish
 

an on-line bibliography and current research awareness service for
 

tropical agricultural:research. Prairie View A&M University con

,tinued to catalogue their holdings related to savanna soils and
 

the rural poor in a computerized'storage-retrieval system, for use
 

by soil scientists worldwide.
 

D. 	IMPACT OF GRANT-SUPPORTED ACTIVITIES IN DEVELOPING INSTITUTIONAL CAPA-

BILITIES
 

The impact of the 211(d) grants varies in detail among the five insti

tutions. The kinds of impact are described in the reports of the individual
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institutions, which follow this section. 
A common denominator for all,
 

however, is the effect the g§'ants have had on the capabilities of profes

sional staff.'
 

FortheConsortium as a whole, more scientists are engaged in studies
 

of-tropical soils, and the collective institutional capabilities have been
 

enhanced accordingly. Even at the Universities of Hawaii and Puerto Rico,
 

where the focus of attention is normally on the tropics, professional staff
 

have been added to increase capabilities in the least developed subject

matter areas. For the three institutions in the temperate zone, the ac

tivities generated by the grants have involved a high proportion of the
 

existing professional staff, many of whom had previously had little commit

ment to sl. dies of tropical soils. The Consortium collectively, now has 64
 

members of the respective faculties who are actively studying the applica

tions of soil science in the tropics. This is about 29 more than at the
 

time the grants were initiated.
 

Quite apart from numbers of people, however, the grants have provided
 

opportunities for experience not only in the tropics but also in varied
 

environments of the tropics. The soils and environments of the tropics are
 

at least as varied as those of temperate regions. In four years time, the
 

perspective of the faculties of all institutions has been increased
 

immensely by personal experiences with soils and soil problems that had
 

been perceived vaguely if at all. 
 The South American experience of 18
 

faculty members during the Cali Seminar and post-seminar tour, for example,
 

revealed many kinds of soil and soil problems that had not been compre

hended before.
 



The aggregateimpact ismorethan thesum of individual experiences.
 

The interaction among individuals from different institutions within, the.
 

Consortium has been both stimulating and educational. ,,The interaction with
 

scientists of other institutions has added new dimensions of thought. The
 

net effect of all of these factors on total capabilities and enthusiasm
 

cannot be measured inquantitative terms, but it is very large.
 

E. UTILIZATION INDEVELOPING COUNTRIES
 

The previous sections describe the accomplishments in the areas of
 

teaching, research, consultation, and library resources consistent with the
 

stated objectives of the grants: to increase the institutions' expertise in
 

tropical soils. With the increase in institutional capabilities come res

ponsibilities for putting the expertise into practice in tropical develop

ing countries. A significant proportion of the Consortium efforts were
 

directed towards utilization during the reporting period. Thus, the "out

puts" of the overall program can be discussed inthe following categories:
 

Training of LDC soil scientists, on-site research in LDC's= transfer of new
 

information to LDC, establishment of linkages with LDC institutions, and
 

the formation of an international network intropical soils.
 

1. Training of LDC Soil Scientists: During the reporting period, 53
 

graduate students from developing countries were undergoing grad

uate training in tropical soils at the five institutions. The
 

establishment of a Master of Science program in soils at Prairie
 

View A&M was accomplished with grant support. The depth and
 

quality of their training isprobably the most comprehensive to.,,
 

date due to the improved quality of the teaching program and the
 

emphasis on conducting thesis research intropical environments.
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In addition, LDC soil scientists participated in the six-week
 

training course on soil fertility evaluation held at North Carolina.
 

State-University for the eight consecutive year. The impact of
 

these trained people on the total development effort remains to be
 

determined but on the basis of past experience, they will become
 

leaders in teaching, research, and advisory services in their
 

countries. Many will advance to administrative posts where they
 

will help determine policy.
 

2. On-Site Research: Research on tropical soil problems conducted in
 

the developing countries by the Consortium institutions, although
 

mainly supported by other AID funds, have had a measurable impact
 

not only in the countries where they have been conducted but in
 

areas with similar ecological conditions as well. The effects of
 

the North Carolina State University AID/la 646 soil fertility eval

uation program have resulted in the development of advanced soil
 

testing laboratories in most Latin American countries. These
 

efforts have been extended to parts of Southeast Asia also. The
 

joint Cornell-North Carolina State University research program on
 

the management of extremely acid soils of the Campo Cerrado of
 

Brazil has already produced significant new practices applicable
 

to other areas with similar ecological properties. The first
 

systematic attack of soil management under shifting cultivation in
 

the Amazon Jungle has been initiated by North Carolina State Uni

versity in Peru. The evaluation of silting problems of the Mekong
 

delta by the University of Hawaii has provided a sound basis for
 

policy planning of the regional scale. Grant funds have been used
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;.to"estimate the extrapblationof thes'e findins'toother areas. 
A
 

new, cooperative research:project 'b'etWeen Prai ri e Vi ew A&Mf Univer

sity and. Njala University College of Sierra Leone was established 

*to study multiplecropping systems. An expected expansion'6f the
 

Consortium's on-site research activities inLDC's during the next
 

two years will augment these direct contributions.
 

3. Transfer of New Information to Developing Countries: This process
 

consists of organizing international seminars, participating in
 

national conferences held invarious developing countries, and
 

issuing and distributing publications.
 

During the reporting period, the Consortium organized a second
 

major international seminar which was held at CIAT, Cali, Colombia
 

on February 10-14, 1974. North Carolina State University was
 

assigned this responsibility by the Executive Committee. The
 

Seminar on "Soil Management and the Development Process in
 

Tropical America", was attended by 209 soil scientists from 21
 

developing countries and 5 developed countries. A total of 32
 

papers describing new and relevant information on the subject were
 

presented and distributed inmimeographed form in English and
 

Spanish. The entire group participated indiscussions related to
 

establishing research priorities and the possibility of organizing
 

a research network in tropical soils. 
A tour to key areas in
 

Colombia, Peru, and-Brazil followed the seminar. The details are
 

described inNorth Carolina State University's report. The pro

ceedings wilbbe published in both languages during 1975.
 

Consortium members actively participated inthe following
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conferences held in developing countries during the report period:
 

FAO/CIDA Regional Seminar on Shifting Cultivation (Nigeria),
 

Colombian.Society of Soil Science, IICA Multiple Cropping Con

ference (Costa Rica), IICA Land Use System for the American Humid
 

Tropics (Peru), Symposium on Sulfur in Australasian Agriculture
 

(Australia), Peruvian Society of Soil Science, and the Latin
 

American Society of Soil Science (Venezuela). The interchange of
 

information and interaction with LDC colleagues at such meetings
 

are of considerable value.
 

The Consortium output of scientific publication provides another
 

means of technology transfer. During the reporting period, the
 

proceedings of the Symposium on Tropical Savanna Soils was
 

published by Prairie View A&M University in Spanish, and the
 

Review of Soils Research in Tropical Latin America was published
 

by North Carolina State University in Spanish and English. The
 

latter institution distributes its tropical soils publications
 

automatically to a mailing list of 450 individuals and institu

tions throughout the world. Other universities also have distri

bution systems. All Consortium publications are entered into the
 

AID Research Abstracts and thus made available to USAID missions
 

and other institutions in photocopy form at cost.
 

A Directory of Tropical Soil Scientists is in the process of pre

paration by the Consortium. This directory will serve to identify
 

qualified soil scientists for specific consulting tasks or long

term overseas assignments. 
 Included are tropical soil scientists
 

from developed and developing countries. Prairie View A&M Univer

sity is responsible for the inventory and retrieval through a
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computerized'program.
 

4..-Towards-an International Network inTropical Soils: Substantial
 

efforts have been made by the five institutions to establish link

ages with other institutions concerned with tropical soils problems
 

Contacts made through.visiting professors,
,.throughout the world. 


at conferences, and during on-site visits are developing into
 

.meaningful linkages. The term "linkage" refers to cooperative ac

tivities of an active nature in training, research, or technical
 

The term "contact" refers to activities-aimed at
assistance. 


becoming aware of what other institutions are doing and exchange
 

of publications.. By the end of the reporting period, the five
 

universities have established meaningful linkages with the follow

ing numbers of institutions indeveloping countries:
 

Brazil: 7 

Bolivia: I 

Colombia: 4 

Costa Rica: 3 

Dominican Republic: 2 

Ecuador: 2 

El Salvador: 2 

Ghana: 2 

Guatemala: 1 

Indonesia: 1 

Mexico: 2 

Nicaragua: 1
 

Nigeria: 2
 
Panama: 2
 
Peru: 6
 
Philippines: 2
 
Senegal: 1
 
Sierra Leone: I
 
Surinam: 1
 
Tanzania: I
 
Trinidad: 1
 
Venezuela: 2
 
Vietnam: I
 

Similar linkages have also been established with developed country
 

institutions inAustralia, Belgium, France, Italy, the United
 

Kingdom, and within the United States. The five institutions also
 

maintain contacts with over 50 additional institutions indevelop

ing countries. The growing awareness of the need to strengthen the
 

existing informal network intropical soils let the Consortium
 

institutions to study the different possibilities of formalizing
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such a network and accelerate the transfer-of information process.
 

Several proposals are presently under study. Connected with it
 

are,several alternatives of-mOdifying the-Consortium structure
 

for itto contribute more to this effort.
 

F. OTHER RESOURCES USED FOR GRANT-RELATED-ACTIVITIES
 

The five institutions have contributed salaries and related costs
 

from sources other than the 211(d) grants on a large number of their
 

faculties who spend a significant amount of time on teaching, research,
 

and consultation on soils of the tropics. At the Universities of Hawaii
 

and Puerto Rico where most work in soil science isfocused on the tropics,
 

and to some degree inthe other institutions as well, much of the insti

tutional contribution for personnel service was not necessarily generated
 

by the 211(d) grants. Nevertheless, itcontributes to grant objectives.
 

At some of the institutions, a major part was generated by grant activities.
 

The aggregate expenditures on personnel for tropical soil studies from
 

sources other than 211(d) funds, though not appraised quantitatively,
 

greatly exceeds expenditures for salaries and related costs under the
 

grants, especially ifsalaries of supporting staff and fringe benefits not
 

supported by 211(d) funds are included.
 

G. PLAN OF WORK FOR 1974-1975.
 

The Consortium will continue cooperation on joint instructional,
 

research, and technical assistance projects during 1974-1975. All the
 

cooperating institutions will collaborate ina special Tropical Agronomy
 

Field course to be held at the University of Hawaii during the summer of
 

1975 at the request of the International Agronomy Division of the American
 

Society of Agronomy. Preparation for the third major international
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seminar tQbe;held at Hyderabad,. India in,early J976, will, take place
 

during the year., The University of Hawaii isresponsible for coordin

ation of this project. Preparations are also underway for three addi

tional tropical soils institutes .to,be heldin,Africa, Asia, and.Latin,
 

America during the next.two years. .A special committee of Consortium
 

staff has been formed to plan such events. The Consortium has, been
 

requested to assist AID inthe formulation of long-term research policy
 

on soil and water, on research networks, varietal tolerances to soil
 

problems, and on the drought-stricken Sahel region. The five institu

tions are expanding their research contract activities and expect to
 

continue to consult indeveloping countries to the extent feasible as
 

opportunity and need become evident. A clear strategy for the estab

lishment of an international network for tropical soils is expected to
 

be developed during the next year.
 

Pedro A. Sanchez, Secretary
 
Executive Committee
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REPORT OF CORNELL. UNIVERSITY 

FOR THE PERIOD 

1973 TO JUNE 30, 1974JULY 1, 

A. TITLE: A Grant to Strengthen the Capabilities of Cornell University 

for Special Problems of Tropical Soils (Grant AID/csd 2834) 

B. GRANTEE: Cornell University
 

C. DIRECTOR: Dr. Matthew 	Drosdoff
 

D. STATISTICAL SUMMARY
 

1. Period of Grant: June 	30, 1970 to June 30, 1975 

2. Amount of Grant: $500,000 

3. Expenditures: To be submitted as a separate document
 

E. 	 NARRATIVE SUMMARY 

of the grant, faculty involved in the programDuring the four years 

for the tropies has incr eased from six to sixteen. TWo new courses on 

the subject have been added, and eleven others, including two inter

departmental offerings, have been substantially revised to incorporate 

subject matter relevant to the tropics. These courses reach about 700 

students annually. Seventy-one graduate students having career commit

ments to LDC's have been candidates for advanced degrees, including 51 

from 24 developing nations. Thirty-nine total and 26 LDC students were 

engaged {n the program during 1973-74. Faculty expertise has been 

strengthened by six Visiting Professors who are authorities on the 

tropics, two in 1973-74, and by direct experience in LDC's. Five Visiting 

Scientists for short periods have contributed. 

Research has concentrated mainly on problems raised by work of contract 

AID/csd 2490 but peripheral to the objectives of that contract. A smaller-, 
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number of other relevant, subjectsiha1 :beef investigated. Nineteen of. such. 

short-term projects .have been- supprte.la.rgely by 211(d) funds. Ten others 

have been similar in character butsupported mainly from other sources. 

Ten were supported by 211(d) funds and three from other sources during 

11.19T3-t4

These activities have produced twelve published articles, nine,
 

manuscripts accepted for publication', seventeen:,processed' articles and 

master's theses catalogued in libraries, and sixteen typescript reports"
 

for internal use. Thirteen of the processed Iarticles have been.reproduced
 

in quantity for distribution to AID and selected institutions and
 

individuals. 

During the four years, Cornell personnel have spent 589 man-days 

in consultation in LDC's,s ;87 an-days in conferences in LDC's,.and 86 man

days in domestic consultation on the topic of tropical agriculture. During 

1973-74, 208 man-days were spent in consultation, of which 143 were in LDC's. 

These are exclusive of consultation with members of the Consortium on 

Consortium activities and exclusive of'activities directly concerned with 

contract AID/csd 2490. About 4o .man-days.,of those listed as domestic were 

for AID on problemsof.LDC's. 

Linkages involving cooperation on -activitiesrelated to the subject

of the grant have,been'established' with"13' institutions of LDC' s innine 

countries and with,'six institutions of developednations devoted to agri

cultural' devel0pment'in LDC's. Seven of the former and two of,.the latter 

involved active cooperation during 4973-7;4. -'n' addition, ':the University.' 

has 'established firm, contacts but without collaboration on activities 

with '-196ther institutionsof 122-LLDC s exclusive of .contacts with 114 bthis, 

through graduate'studets.'" 
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Holdings of items pertaining to the tropics have been increased by
 

about 400 volumes in the Agronomy reference library an adjunct to the
as 


extensive holdings of the University library. A consultant is assembling
 

the 12,000 references held by the Soil Conservation Service for publication
 

as a bibliography of soils of the tropics.
 

F. DEAILED REPORT
 

1. General Background and Purpose of the Grant: The general back

ground and purpose of the five grants to Consortium members are described
 

in the section on the "Consortium Program" as a whole. Within that context,
 

Cornell University has focused its project on the development of competence
 

of a cadre of faculty to understand the applications of the varied elements
 

of soil science in the tropics and to apply that understanding to practical
 

cultural systems for food-crop production on soils of the tropics.
 

Cornell's interest in the grant as an instrument for domestic institu

tion building was based on two long-term commitments. First, the University 

is committed'to a quality domestic program of teaching, research, and public 

service. It has long recognized that this cannot be achieved unless its 

faculty has world-wide perspective of their subject matter. This is 

especially critical in soil science, which cannot be a complete science 

without understanding of the kinds of soil and their behavior in the tropics. 

Second, the University has long recognized obligations as a public 

institution to serve as a resource of knowledge for national and inter

national programs and for policy development at the State and National
 

levels. This too requires world-wide perspective of subject matter.
 

Consequently, many of the University faculty, including those in soil
 

science, have been encouraged to work in varied physical and cultural
 



environents as a: matter of,policy.,. 

Under Universitypolicies, faculty members representing most of 

the major specialties of soil science had acquiredsubstantial experience 

The grant offeredwith, soils of the tropics before the grant was made. 

an opportunity to augment existing competencies and to consolidate subject 

matter specialties into a unified perspective of soils of the tropics in 

relation ;to their use:and culture.
 

'In accepting the grant, the University anticipated serving the objec

tives of AIDas a development agency while reinforcing its own commitments
 

Within limits imposed by
to both quality education and public service. 


education'al commitments, it anticipated increased and more effective direct
 

participation of faculty in development programs and policy decisions of 

immediate concern to AID. It also anticipated major, and probably greater, 

long-term impact on international development through its many foreign
 

students and through American students having international commitments.
 

2. Objectives of the Grant: The immediate objective of the grant
 

is to develop a comprehensive and unified perspective of soils of the tropics
 

in relation to their potentials and requirements for use. This is not an
 

end in itself. The long-range purpose of the granter is to serve national
 

goals in international agricultural development.
 

The long-range purpose of the grant implies development of a quality
 

educational program on soils of the tropics for both foreign and domestic
 

students :at Cornell. This will contribute to manpower needs of the future
 

both for developing nations and for domestic activities in the international
 

field. ,The purpose.also implies development of a resource base of knowledge
 

about soils of-the tropics at Cornell which can,actively cont'ribute
•to
 

It also implies development of
international agricultural development. 
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linkages with soil scientists of the tropics and their institutions to
 

facilitate such contributions.
 

The immediate objective implies a focus on the combination of
 

practices necessary for viable cultural systems for tropical soils.
 

Achievement of the objective requires coordinating knowledge of at least
 

four areas of soil science--(l) soil characteristics and classification,
 

(2) plant nutrient-soil relationships, (3) soil-water-plant relations,
 

and (4) conservation and protection of different kinds of tropical soils.
 

In addition, it requires supporting inputs to help understand (1) the
 

impact of climatic conditions on soil and crop behavior, (2)water
 

management, (3) crop management, and (4) the economic and social environ

ments within which knowledge and technology must be applied. To fulfill 

the objective, the grant provides for:
 

(1) Participation of Cornell faculty, one of whom would serve as

Corncll project lcader and would coordinate Cornell's efforto 
with those of the other four cooperating institutions.
 

(2)Visiting professorships through which Cornell would bring addi
tional expertise and experience to the project.
 

(3)Graduate assistantships and related support for students
 
contributing to this project, including exchange students
 
from the four cooperating institutions.
 

(4) Travel of contributing staff and students.
 

(5) Modification of existing courses and development of new
 
courses to enhance teaching about soils of the tropics 

(6) Strengthening library and other informational services and
 
preparation of training materials.
 

The activities under the grant have been consistent with these purposes.
 

As the project enters its fifth year, changes are contemplated to bring
 

the expertise developed to bear more directly on programs in developing
 

nations.
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3. A6coiplfshmefits: Accompisnents- o±fth'e4projet.:aredscse 

under six major topics: 3.1. Teaching, •3.2. Reearch,.3. Pulic'ations, 

'3.4. Consultation, 3.5. Linkages' and Contacts,, and"36; Library and 

Reference'.: -'Undereach of these topics, accomplishIments for the 'first 

four' yeard 'of -the grant ending :June' 30,' 1974 are summarized aid are 

foll6wed by an account of activities for the 1973-74 reporting year. 

of operation institution3.1. Teaching: During the four years 

building has focused on enhancement of the expertise and perspective of 

the faculty in applications of soil 'science for 'the tropics. Six 

authorities on soils and cultural systems of the tropics have been brought 

to the campus for periods of three to six months for this purpose and 

to teach. Five others were brought to Cornell for shorter periods on 

special subjects. The faculty has also been given opportunities to work 

in the tropical environment and with soil samples from the tropics. Sixteen
 

faculty members have been involved in a variety of such activities and now
 

constitute a major resource of knowledge and expertise for soils of the
 

tropics and their use and management.
 

The expertise and perspective of this cadre of faculty is reflected
 

in their teaching. Two new courses that focus on the tropics have been 

Eleven other -courses have been modified substantially toadded. 

incorporate and enlarge on subject matter relevant to the tropics. A 

seminar on soils of the tropics has been established as a regular activity. 

These courses enroll about 700 students annually from a broad spectrum 

of subject matter areas of the University. The impact this teaching has 

had and will continue to have on thousands of students over the years 

'cannotbe measured :quantitatively, nor can their influence on LDC's directly, 

And on"U.S. :'policy' as regards foreign assistance be estimated. It can be 
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said that thousands of students from such diverse fields as sociology,
 

economics, government, and engineering as well as agriculture and
 

biological sciences will work in society with far better understanding
 

of the soil resources and their use in the tropics than would otherwise
 

have been possible. The courses affected are the following:
 

Agronomy 200 - The elementary course in soil science
 
Agronomy 301 - The first course in soil classification and survey
 
Agronomy 324 - The first course in soil fertility
 

*Agronomy 401 - Geography and appraisal of soils of the tropics
 
Agronomy 405 - Soil clay mineralogy
 
Agronomy 406 - Soil survey interpretation
 
*Agronomy 422 - Tropical agriculture
 
*Agronomy 480 - Management systems for tropical soils
 
Agronomy 503 - A graduate course in soil genesis and classification
 
Agronomy 701 - A graduate course in soil chemistry
 
Agronomy 7211 - A graduate course in soil fertility 
*Animal Science 403 - Forage production in the tropics 
*International Agriculture 602 - Special studies of agricultural problems 

in the tropics 

Those marked by an asterisk are specific to the tropics. The last two listed
 

are taught jointly with faculty of other departments.
 

Over the four years of the grant, 71 graduate students having career
 

commitments to agriculture in developing nations have majored in the
 

Department. Thirty-nine of the 71 were in residence in 1973-74. Fifty-one
 

came from 24 different developing nations, distributed as follows:
 

The Caribbean Area - 7 from 4 countries
 
South America - 10 from 5 countries
 
East and Southeast Asia - 15 from 5 countries
 
South Asia - 8 from 3 countries
 
East Africa - 3 from 3 countries
 
West Africa - 8 from 4 countries
 

5T from 2 countries
 

The other 20 students are citizens of the United States (17), the Netherlands
 

(2), and Canada (1) with career commitments to agricultural development
 

in LDC's. Forty of the 71 are Ph.D. candidates. Twenty students will
 

have completed thesis research in LDC's when -they graduate. The impact
 



of these, -traicedipeople,on.,LDC!'s, remains, to be determined, but on the 

basis of past-,experience,, theyj will becomeeeaders in teaching, 
research, and advisory services, in developing nations. Many will 

advancetto administrative-posts where they will help to determine 

policy. 

In addition to the graduate majors in the Department, the faculty has 

served an approximately equal number of students majoring in other disciplines 

and minoring in the Department. The faculty has also served as guest 

lecturers in courses of other disciplines of the University and at other 

Universities of the United States and Canada. They have participated in 

an institute and two major seminars overseas for soil scientists of the 

tropics. They have participated in four workshops for members of the 

Consortium.
 

During 1973-74, teaching activities specific to soils of the tropics
 

included the following, which were supported in part or entirely by 211(d) 

funds.
 

1. 	Visiting Professor Goro Uehara of the University of Hawaii delivered
 
a series of ten special lectures on recent developments in soil
 
chemistry, mineralogy, and physics and their significance to use and
 
management of soils of the tropics. 

2. 	Visiting Professor Claude Charreau delivered a series of thirteen special
 
lectures on soils and environment of the Sahelian zone of West Africa
 
in relation to soil use and cultural systems in dry tropical areas. The 
lectures will be published and distributed. 

3. 	A special three-credit course was given during the summer session of
 
1973 on Natural Resource Potential for Food Production in the Tropics 
designed especially for students having limited agricultural background.
 

4. 	 Faculty and staff gave 16 special lectures and seminars on subjects 
relating to soils of the tropics at Cornell (6)and in Canada (2), 
the Netherlands (1), Colombia (2), Brazil (2), Hawaii (2), and the
 
State University of New York at Buffalo (1).
 



B-91 

5. Faculty participated in development of an interdisciplinary course
 
on problems of agriculture in the tropics and in two weeks of field
 
study in the Dominican Republic and Puerto Rico as part of the
 
course.
 

6. 	Thirty-nine graduate students having career commitments to agricultural
 
development in LDC's were enrolled. Twenty seven of these were from
 
LDC's. Ten students were engaged in thesis research in LDC's part or
 
all of the year, as follows: 

Character and, formation of laterite - Venezuela 
Soil production potential and cropping systems - Nigeria 
Cultural systems including rice and cassava - Brazil 
Water resources for potential irrigation - Brazil 
Soil water-crop relations - Brazil 
Crop physiology-soil relations - Brazil 
Quinoa culture and production - Bolivia 
Soil changes in the draw-down area of the Volta 

reservoir - Ghana 
Rhizobium for the tropics - Colombia 
Nutrition of cassava - Colombia 

7. A collection of 67 crops of the tropics has been assembled and is
 
grown continuously under greenhouse conditions as a teaching facility
 
open to all relevant courses and to interested individuals.
 

8. 	A collection of approximately 800 colored 2 x 2 slides of tropical
 
crops, cultural systems and management practices has been assembled
 
as a teaching resource. 

0 

3.2. Research: During the four years ending June 30, 1974, 

nineteen problems have been investigated under funds largely from the
 

211(d) grant. Sixteen of these dealt with questions raised by research
 

under contract AID/csd 2490 but which were not strictly within the scope
 

of its objectives. These were undertaken to elaborate or explain results
 

of that research. An additional twelve problems were investigated under
 

funding independent of both contract AID/csd 2490 and grant AID/csd 2934
 

(211d) except for portions of salaries from 211(d) funds for some
 

faculty who directed graduate student research. All thirty-one of
 

these research activities hre listed here with the names of investigators
 

and the fiscal years of the investigations. Results of those in progress
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during the 1973-74 reporting period arereported later in this section. 

A. Major support from 211(d) funds
 

1. 	*K.D. Ritchey, student, and R. Fox, advisor. Micronutrients limiting 

yields of Oxisols and Ultisols of Puerto Rico. 1971-1972-1973. 

2. 	*K.D. Ritchey, student, and R. Fox, advisor. Wick-watering techniques
 

for pot culture in tropical environments. 1972-1973.
 

Fate 	of nitrogen
3. 	*F.F. Ferreira, student, and T. Scott, advisor. 

from fertilizers applied to tropical soils. 1971-1972.
 

4. 	0. Odeyemi, student, and M. Alexander, advisor. Factors affecting the
 

rate and character of organic matter decomposition with reference to
 

tropical conditions. 1972-1973.
 

Calcium and magnesium
5. 	M. Rodriguez, student, and D. Bouldin, advisor. 

release from highly weathered soils. 1972-1973-1974.
 

6. 	J. Bockus, student, and M. Drosdoff, advisor. Climatic data and incidence
 

of drouth as it affects response to fertilizers in the tropics. 1972.
 

C. Kao, student, and D. Bouldin, advisor. Transformations of nitrogen
7. 

in flooded soils. 1972.
 

C. Kao, student, and D. Bouldin, advisor. Effects of soil acidity on
8. 

root development. 1973.
 

Liming and loss of calcium
9. 	G. Amedee, student, and M. Peech, advisor. 

in highly weathered soils of the humid tropics. 1973-1974.
 

The role of organic forms
10. 	 S. Mughogho, student, and M. Weaver, advisor. 

of soil phosphorus in phosphorus nutrition in soils of the tropics.
 
1973-1974.
 

11. 	 *M.Weaver, professor. Mineralogy of selected soils of the humid tropics.
 
1972-1973-1974.
 

12. 	*M. Cline, professor. Application of research results to soils of the
 

Central Plateau of Brazil. 1973.
 

*T. Forbes, student, and R. Arnold, advisor. The potential for food
13. 

crop productionon a soil climosequence of West Africa. 1974.
 

14. 	*L. Daugherty, student, and R. Arnold, advisor. Characteristics of soils
 

with plinthite inVenezuela. 1974.
 

15. *T. Scott, professor. Evaluating soil testing methods for 'available
 
phosphorus-for soils of the humid tropics. 1974.
 



16. 	*D. Lathwell, professor. A soil test for nitrogen-supplying power for
 
soils of the humid tropics. 1973-74.
 

17. 	*J. Pruntel, student, and P. Zwerman, advisor. Potential for water
 
empoundment for supplemental irrigation on the Central plateau of
 
Brazil. 1974.
 

18. 	*M. Whittaker, student, and H. MacDonald, advisor. Production of
 
Quinoa in Bolivia. 1974.
 

19. 	 *J. Silva, Visiting Professor. Potential for response of crops to
 
silicates on soils of Puerto Rico. 1973.
 

B. Limited supported from 211(d) funds
 

20. 	*H. Zandstra, student, and D. Bouldin, advisor. Aluminum toxicity
 
in some highly weathered soils. 1972-73.
 

21. *G. Naderman, student, and M. Drosdoff, advisor. Yellowing of rice
 
as related to root development and mineral nutrition in soils of
 
the Eastern Plains of Colombia. 1972-73.
 

22. 	 M. Carrasco, student, and M. Peech, advisor. Distribution of.electrical
 
charges in Chilean soils derived from volcanic ash. 1972-73.
 

23. 	 B. Van Raij, student, and M. Peech, advisor. Electrochemical
 
properLies of some Bi'azili'.n soils. 1971-1972.
 

24. 	 *W. S. Reid and J. Silva (Hawaii), professors. Lime requirement
 
of some soils of the tropics. 1973.
 

25. 	*S. Danso, student, and M. Alexander, advisor. Rhizobium and legume
 
innoculation for soils of the tropics. 1973-1974.
 

26. 	*A. Ngongi, student, and H. MacDonald, advisor. Nutrition of cassava.
 
1974.
 

27. 	 D. Dumith, student, and R. Arnold, advisor. Properties of soils
 
high in clay in Venezuela. 1973.
 

28. 	 R. Abreu, student, and G. Olson, advisor. Considerations for a
 
cooperative soil survey in Venezuela. 1973.
 

29. 	*D. Kass, student, and M. Drosdoff, advisor. Cultural systems of
 
mixed cropping of cassava, upland rice, and maize in Brazil. 1973-74.
 

30. 	 *J. Amatekpor, student, and M. Drosdoff, advisor. The effect of
 
seasonal flooding on the modification of soil properties in the Volta
 
Lake Drawdown Area in Ghana. 1973-74.
 

31. *W. Philipson, student, and M. Drosdoff,'advisor. Analysis and
 
characterization of Philippine crop occurrence in relation to soil
 
and climatic factors. 1971-1972-1973.
 

*Those marked with an asterisk have involved work overseas by the investigator.
 



The progress of research supported by 211(d)
'funds during 1973-74
 

follows:'
 

1. 	 Calcium and magnesium release from highly weathered soils. M. Rodriguez, 

graduate student. 

Total Ca, Mg, and K in soils of the Lianos of Colombia are approximately 

<100, 800, and 2000 ppm, respectively. Of-these small amounts, only about 

4 to 20 ppm of Ca, 8 ppm of Mg, and 20 ppm of K are exchangeable, and 

essentially none of the reserve is converted to exchangeable form on 

incubation with wetting and drying. The reserves are apparently in non

weatherable minerals. All three of these elements must be limiting as 

plant nutrients. 

2. 	 Liming and loss of calcium in highly weathered soils of the humid 
tropics. G. Amedee, graduate student.
 

KCl-extractable acidity greatly underestimated and exchange acidity by
 

BaCl -triethanol amine overestimated the lime requirement of 9 Oxisols
 2 

and Ultisols of Brazil, Colombia, and Puerto Rico. The capacity of 

these soils to adsorb cations was markedly increased by liming, The pH

dependent charge of these soils was as effective as the permanent charge 

of soils of temperate regions in adsorbing 
and preventing loss of Ca++ 

and 	other cations.
 

3. 	The role of organic phosphorus in phosphorus nutrition in soils of 
the tropics. S. Mughogho, graduate student, and M. Weaver. 

Oxisols and Ultisols of Puerto Rico can supply up to 50 ppm of phosphorus 

by mineralization. Amounts were, less for selected soils of Malawi. The 

amount of phosphorus released by, mineralization of organic matter is 

important in phosphrous nutrition and, appears to depend in part on cropping 

history of-the soil. 



4. Mineralogy of selected soils of the humid tropics. M. Weaver.
 

Mineralogical characterization started in previous years was extended to
 

Oxisols of Brazil and to Ultisols of Ghana during 1973-1974. Mineralogically, 

the clay fractions of soils of the Central Plateau of Brazil are 75 to 

95 percent kaolinite, gibbsite, iron oxides and amorphous materlal but with 

major unexplained differences in the proportions of kaolinite and gibbsite, 

one or the other of which is most abundant. In the coarser textured soils, 

silication of active oxidic surfaces is high, contributing to increased 

cation retention 8nd decreased phosphorus retention per unit of clay and 

to some degree offsetting the effects of low clay content. This may account 

for the qualitative observation of Brazilians that the coarse loamy soils 

behave as well as the clayey soils of the area. For the Ultisols of 

Kumasi, Ghana, kaolinite was 2/3 to 3/4 of the clay fraction with minor 

amounts of goethite and about 1/5 amorphous material. No gibbsite was 

detected. This may signify important management differences from the soils 

of 	Brazil.
 

5. 	The potential for food-crop production on a soil climosequence of West 
Africa. T. Forbes, graduate student. 

Studies in cooperation with IITA are under way on morphology and chemical 

and physical properties of soils in a sandy formation extending from 

rainfall of 900 mm in Togo to 2000 mm in Eastern Nigeria in conjunction 

with maximum yield trials and a survey of small farmer cultural systems 

and yields. Results are not available at this time. 

6. 	Characteristics of soils with plinthite in Venezuela. L. Daugherty,
 
graduate student. 

Field studies in cooperation with soil scientists of Mininterio de Obras
 

Publicas of Venezuela have been completed for :characterization of ,the, 
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morphology and geomorphic relationships of soils having oxide-rich layers 

that harden on exposure. Laboratory phases on samples from Venezuela are 

in 	 progress at Cornell. 

7. 	Evaluating soil testing methods for available phosphorus for soils
 
of the humid tropics. T. Scott.
 

Chemical soil tests for available phosphrous arebeing evaluated against
 

phosphorus response in field experiments.,ith' Oxisols and Ultisols iin
 

-
Puerto Rico and in greenhousework with4eight soils and ;three crops. Results 

are not available at this date.'

8. 	A soil test for nitrogen supplying power for.soils .of the humid -tropics
 
D. Lathwell.
 

Nitrogen uptake by crops is highly correlated with organic nitrogen extracted
 

by neutral salt solutions for Oxisols and Ultisols of Puerto Rico and
 

central Brazil. The predictive value of the test was poor for soils of
 

IITA in Nigeria, where crop residues were returned. The effects of
 

residues are being investigated in cooperation with IITA.
 

9. 	The potential for water empoundment for supplemental irrigation on
 
the Central Plateau of Brazil. J. Pruntel, graduate student.
 

This investigation is an outgrowth of soil studies by Cline and Buol
 

reported in 1973. They suggested that short dry periods during the rainy
 

season are critical and that the potential for small empoundments for
 

supplemental water should be investigated. Field studies began in June,
 

1974.
 

10. Production of Quinoa in Bolivia. M. Whittaker, graduate student. 

This staple food crop of highlands of Bolivia and adjacent areas has high 

protein. Little is known about its culture and potential. Local cultural' 

practicee were studied during the summer of 1973, ,and other information, 

about the "crop and its "culture'isbeing:assembled. 
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Four otii"r studies having no AID support were in progress-during 

1973-1974.' 

1. 	 Rhizobium and legume innoculation for soils of the humid tropics. 
S. Danso, graduate student. 

Work at CIAT in Colombia has demonstrated that Rhizobium can persist in 

competition with soil' microflora under tropical conditions, but is subordinated 

or eliminated by some pathogenic organisms. 

2. Nutrition of cassava. A. Ngongi, graduate student. 

Work in Colombia in cooperation with CIAT was started in February, 1974 

and is proceeding. Results are not yet available. 

3. 	Cultural systems of mixed cropping of cassava, upland rice, and mai;
 
in Brazil. D. Kass, graduate student.
 

The first crops are approaching harvest in systems that simulate mixed
 

cropping by farmers on an experimental station and in the plantings of 

small farms near Belem. Results will be reported for 1974-1975. 

4. The effect of seasonal flooding on the modification of soil properties
 
in the Volta Lake Drawdown area in Ghana. J. Amatekpor, graduate student.
 

Changes in the physical and chemical properties of these soils after five
 

years of intermittent flooding are being studied with the objective of
 

determining what effects these changes might have on crop production in
 

future years.
 

3.3. Publications and Manuscripts: During the four years of the 

grant, Cornell scientists have issued the following on soils and related 

sub'jects for the tropics: 

a. 	12 published articles, including Ph.D. theses
 
b. 9 manuscripts accepted for.publication
 
c. 	17 processed articles and Master's theses catalogued
 

in libraries
 
d. 	16 typescript reports.for internal use, mainly
 

Thirteen of',the processed articles have been reproduced in.quantity for
 

distribution to AID and selected Institutions'and individuals.
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Publications and ,manuscripts issued during T 

directly supported in whole or in-p.:t by 211(d) funds are marked byan
 

asterisk.
 

a. Published Articles
 

*Drosdoff, M. 1974. Recent research on soils of the humid tropics.
 
McGraw Hill Yearbook of Science and Technology, 1974, pp. 377-378.
 

*Gonzales, R. A., Schargel, R., and Arnold, R. 1973. Normas y
 
esocificaciones para los estudios de suelos de Division de
 
Edofolgia, M.O.P., de Venezuela. Div. Edofol. M.O.P. Caracas.
 
35 pp.
 

Olson, G. W. 1973. Improving uses of soils in Latin America. Geoderma
 
9:257-267.
 

Olson, G. W. 1973. Geographic aspects of soil use considerations in
 
Latin America. In Latin American Development Issues. Proc.
 
Conf. Latin Amer. Geogr. Vol. 3, pp. 91-100, A. D. Hill, ed.,
 
CIAG Publ., Inc., East Lansing, Mich.
 

Schmidt, D. R., MacDonald, H. A., and Kelly, W. C. 1973. Yield and
 
content of iron, manganese, and copper in tropical leaf,
 
vegetables when variously fertilized. Comm. Soil Sci. and
 
Plant Anal. 4:95-103.
 

*Weaver, R. M. 1974. A simplified determination of reductant-soluble
 
phosphorus in soil fractionation schemes. Soil Sci. Soc.
 

b. Articles Accepted for Publication
 

*Ritchey, K. D. Use of wick-watering for greenhouse pots in the tropics.
 
Accepted for Tropical Agriculture (Trinidad).
 

*Ritchey, K. D. and Fox, R. H. Limitations to productivity
 
of some Oxisol and Ultisol subsoils. Accepted for Jour. Agr..
 
Univ. Puerto Rico.
 

*Weaver, R. M. Inorganic and organic phosphrous occurrance In some highir
 
weathered soils of Puerto Rico. Accepted for Tropical Agriculture
 
(Trinidad).
 

c. Manuscripts Prepared for Publication
 

Alexander, M., Environmental consequences of rapidly rising food output.
 

*Charreau, C. Soils of the tropical dry and dry-wet climatic areas and:....
 
their use and management. A comprehensive treatment based on
 
:a series of lectures about te Sahelian zone of West Africa'. 
Approximately 400 typed pages.
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*Drosdoff, M. and Cady, F. B. Design of soil fertility research for
 
the tropics: I. Some Cornell University experiences.
 
II. Rationale for design of subsequent studies. Papers
 
presented at the Workshop on Experimental Design, Honolulu,
 
Hawaii. May, 1974.
 

Fox, R. H., Badillo, J., Del Valle, R., and Scott, T. W. Response to
 
phosphrous fertilization by corn in greenhouse, sunken drum
 

and field experiments.
 

Gonzalez, 	E., Wolf, J., Naderman, G., Soares, W., and Galrao, E.
 
Relationship of aluminum toxicity with root growth, water
 

uptake, and yield of corn in an Oxisol (Latosol Vermelho Escuro)
 

of the Federal District. A paper to be presented at the
 

Brazilian 	Genetics Society meetings in Recife.
 

Soares, W., Lobato, E., Gonzalez, E., and Naderman, G. Liming of soils
 
associated with the Brazilian Cerrado. A paper presented at
 

the Seminar on Soil Management and the Development Process in
 
Tropical America at Cali, Colombia.
 

Soares, W., Galrdo, E., Gonzalez, E., Yost, R., and Naderman, G.
 
Preliminary results in experiments with lime and phosphorus
 
on a Dark Red Latosol near Brasilia. A paper presented at
 
the XIV Annual Meeting of the Brazilian Soil Science Society
 
at Santa Maria Rio Grande du Sul.
 

*Uehara, G., and Keng, J. Management implications of soil mineralogy
 

in Latin America. A paper presented at the Seminar on Soil
 
Management and the Development Process in Tropical America
 
at Cali, Colombia. (Dr. Uehara was supported as a Visiting
 
Professor at Cornell by 211(d) funds).
 

Wolf, J. 	Relaciones suelos-agua los latesolicos de Puerto Rico y Brasil.
 
A paper presented at the Seminar on Soil Management and the
 
Development Process in Tropical America at Cali, Colombia.
 

d. Processed Articles
 

*Abreu, R. E. 1973. Considerations for a cooperative soil survey in
 

Venezuela. Cornell Univ. Professional Paper f6r the M.P.S. degree.
 

*Charreau, C. 1974. An outline of French research and development
 

organizations for technical assistance in tropical countries.
 
Cornell Agronomy Mimeo 74-15. 18 pp.
 

*Charreau, C. 1974. Origin and development of two Chadian tropical soil
 

toposequence9, biogeodynamic interpretation. Cornell Agronomy
 
Mimeo 74-21. 16 pp.
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*Cline,, M.,G.,and Buol, S. W. 1973. Soils of the. Central Plateau of 
,Brazil and extension of results of field research conducted 
nearPlanaltina, Federal District, to them. Cornell Agronomy 
Mimeo 73-13. 43 pp. 

*Dumith, D. A. 1973. Taxonomic considerations of some clayey soils of
 
-Venezuela. 
 Cornell University Thesis for the M.S. degree.
 

*Forbes, T. R. 1973. Ferrallitic and ferruginous tropical soils of
 
West Africa. Cornell Agronomy Mimeo 73-20. 34 pp.
 

*Lathwell, D. J. 1974. Report of the Caribbean and Tropical America 
Soils Conference at the University of West Indies, Trinidad, 
January 8-18, 1973. Cornell Agronomy Mimeo 74-7. 55 PP. 

*Lathwell, D. J., and Cline, M. G. 1974. A report on the potential
 
for collaboration of Cornell University with an institution
 
in Ghana for extension of research under Contract AID/csd 2490
 
to Africa. Xeroxed.
 

Ngongi, A. G. N. 1973. Tropical root and tuber crops: Factors affecting
 
production and utilization. Cornell University Thesis for
 
M.S. degree. 105 pp.
 

Olson, G.	W. 1973. A soils consultants photographs from Iran. Cornell
 
Agronomy Mimeo 73-7. 27 pp.
 

Olson, G.	W. 1973. Outline of a course in soil survey interpretations
 
in Venezuela. Cornell Agronomy Mimeo 73-14. 4 pp.
 

*Peech, M. 1973. Loss by leaching of adsorbed Ca++ from some highly
 
weathered soils. Cornell Agronomy Res. Rpts., 1973. 2 pp.
 

*Ritchey, K. D. 1974. A partially annotated bibliography on manganese
 
with special attention to the tropics. Cornell Agronomy Mimeo
 
74-16. 40 pp.
 

*Ritchey, 	K. D. 1974. A partially annotated bibliography on zinc in
 
the tropics. Cornell Agronomy Mimeo 74-14. 22 pp. 

*Weaver, R. M., 1974. Soils of the Central Plateau of Brazil: Chemical 
and mineralogical properties. Cornell Agronomy Mimeo 74-8. 
45-pp. 

*Wolf, J., 	 and Drosdoff, M. 1974., Soil water properties of representative 
soils of Puerto Rico. Cornell Agronomv Mimeo 74-22. 
Approximately 61,pages,
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3.4. Consultation: The activities reported here involved direct
 

contributions to another institution or group by Cornell personnel and
 

visiting scientists employed by Cornell. It includes contributions to
 

conferences and meetings in which Cornell personnel actively participated
 

as well as service to other institutions. In previous annual reports,
 

linkages involving cooperative work with another institution and contacts
 

made for the primary benefit of Cornell were included under this heading.
 

The costs of these latter kinds of activities will be included under
 

"consultation" in the financial report to be consistent with past practice, 

but the activities themselves are described separately in section 3.4a.,
 

which follows.
 

During the four years of the grant ending June 30, 1974, Cornell
 

personnel have participated regularly in planning by the Consortium and
 

in consultation with AID officials on activities concerned with the grant.
 

Costs for these are reported under domestic consultation. In addition,
 

Cornell personnel have provided service for the following domestic institu

tions and groups:
 

1. 	North Carolina State University - on research on soils of the 
tropics, 1971-72, 72-73. 7 man-days. 

2. 	Soil Conservation Service - on taxonomy of soils of the tropics.
 
5 man-days. 

3. 	Puerto Rico Agricultural Experiment Station - on soil research in
 
Puerto Rico, 1970-71, 71-72, 72-73, 73-74. 20 man-days.
 

4. 	University of Puerto Rico and University of Hawaii - on experimental
 

design for soil research in the tropics, 1973-74. 14 man-days.
 

5. 	 AID - on project evaluation in Viet Nam, 1973-74. 14 man-days. 

6. 	AID - on North Carolina State University soil testing project 
evaluation, 1973-74. 24 man-days. 

7. AID - on drouth problems in the Sahelian zone of Africa, 1973-74. 
1 man-day. 
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American Technical Assistance Corporation, on. personnelfor 
overseas assignment, 1973-74. 1 man-day. 

Items 1 and 3 involved no 211(d) funds. All others involved part salaries 

of Cornell personnel on 211(d) funds, and items 2 and 7 were supported 

by 211(d) for travel. 

During the four years of the grant, Cornell personnel have provided 

service to the following foreign institutions and conferences: 

1. ICA, Colombia - on soil microbiology, 1971-72. 1 man, 5 man-days. 

*2. Federal Experiment Station, Ministry of Agriculture, Km. 47, Brazil 

on nitrogen fixation, 1970 to date. 3 men, 10 man-days.
 

3. 	Conference on Soil Research for the Tropics, IITA, Nigeria,
 

1971-72. 4 men, 20 man-days.
 

4. 	 Division of Edofology, M.0.P., Venezuela - on organization and 

operations of soil survey of Venezuela, 1971-72, 72-73. 1 man, 

10 man-months. 

15. 	 Faculty of Agronomy, Universidad Centro-Occidente, Venezuela 

*on curriculum development for soil science, 1972-73. 1 man, 2 man

months.
 

6. Caribbean and Tropical America Soils Conference, University of
 

West 	 Indies, Trinidad, 1972-73. 1 man, 10 man-days. 

7. 	Divisao de Pedologia e Fertilidad do Solo, Brazil, 1972-73.
 
1 man, 20 man-days. 

*8. FAO, Rome - on soil survey interpretation, 1971-72. 1 man, 3 man

months. 

*9. Soil Institute of Iran, Teheran - on soil survey interpretation, 

1971-72, 72-73. 1 man, 6 man-months. 

10. 	 Nacional University Pedro Henriquez Urena, Dominican Republic 

on soils and soil fertility, especially of the University farm,
 
1973-74. 2 men, 14 days.
 

11. Barbados - on soil fertility problems, 1973-74. 1 man, 5 man-days. 

*12. International Biojogical Program, Kenya, 1973-74. 1 man, 7 man-days. 

13. 	 FAO/CIDA Regional Seminar on Shifting Cultivation, ,bad an, Nigeria, 
1973-74. 1 man, 20 man-days. 



*14. Instituto Agronomo Campinas, Brazil - applied soil microbiology, 

1973-74. 1 man, 10 man-days. 

*15. 	Polytechnic Institute, Mexico - on soil microbiology, 1973-74.
 
1 man, 3 man-days.
 

*16. 	 Faculty of Agriculture, Israel - on environmental microbiology, 
1973-74. 1 man, 7 man-days. 

17. 	 Limon Provence Development Project, Costa Rica, 1973-74. 1 man, 
4 man-days. 

18. 	 Seminar on Soil Management and the Development Process in 
Tropical America, Cali, Colombia, 1973-74. 5 participants, 30 man-days. 

19. 	CIMMYT, Mexico - on soil fertility considerations for plant
 
breeding, 1973-74. 1 man, 7 days.
 

20. 	Federal Agricultural Research Institute, IPEAN, Belem, Brazil 
on research on rice and cassava cultural systems, 1973-74. 1 man,
 
3 man-days.
 

21. 	 E4BRAPA, Brasilia, Brazil - on cooperative research on soil
 
fertility, 1973-74. 2 men, 9 man-days.
 

22. 	Soil Research Institute, Kumasi, Ghana - on cooperative soil 
fertility research project, 1973-74. 2 participants, 28 man-days. 

23. 	CIDIAT, Venezuela - on plans for soils teaching, 1973-74. 1 man, 

2 man-days. 

Activities marked with an asterisk involved no 211(d) funds. All others
 

except activity number 4 involved part salary of participants froma 211(d)
 

sources. Activities 1, 3, 4, 6, 7, 10, 11, 13, and 18 also had support for
 

part 	or all of travel costs from 211(d) funds.
 

Consulting activities for 1973-74 are identified in the two lists.
 

They aggregate about 208 man-days for the period, of which about 150 were
 

foreign consultation, all except seven in LDC's.
 

3.4a. Linkages and Contacts: The term "linkage" is used 

for relationships that have involved direct participation of Cornell
 

personnel in activities with scientists of other institutions. The linkages
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identified include current relationships established through both presently
 

active and past collaboration. The termr"cOntact" is used for relationships
 

of Cornell personnel with scientists of other institutions without direct
 

participation in Joint activities. The term implies more than normal
 

correspondence or casual meetings between scientists. The linkages and
 

contacts identified include those established both through 211(d) activities
 

and under other auspices. Those that have involved 211(d) funding for part
 

or all of the costs are identified by an asterisk.
 

A. Linkages
 

1. In the United States
 

*North Carolina State University
 
*Prairie View A&M University
 
*University of Hawaii
 
*University of Puerto Rico
 

2. In Other Developed Nations
 

Food and Agriculture Organization of the United Nations
 
*British Ministry of Overseas Development
 
*University of Reading, England
 
*University of Oxford, England
 
*Institute for Tropical Agronomic Research and Crop Culture (IRAT), France
 
*Office of Scientific Research and Technology Overseas (ORSTOM), France
 

3. Southeast Asia
 

College of Agriculture, University of the Philippines, Los Banos
 

International Rice Research Institute (IRRI), Philippines
 

4. Africa
 

*International Institute of Tropical Agriculture (IITA), Nigeria
 

*Soil Research Institute, Ghana
 

5. Latin America
 

*Division of Pedology and Soil Fertility, Brazil
 
EMBRAPA, Brasilia, Brazil
 
Federal Experiment Station, Km. 47, Brazil
 
Federal Agricultural Research Institute, IPEAN, Belem, Brazil
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*National University Pedro Henriquez Urena, Dominican Republic
 
*Division of Soils, M.O.P., Venezuela
 
*International Center for Tropical Agriculture (CIAT), Colombia
 
International Center for Improvement of Rice and Corn (CIMMYT), Mexico
 

6. 	 Middle East 

Soil 	Institute of Iran, Teheran
 

During 1973-74, Cornell personnel participated directly in activities
 

with 	personnel of the following institutions identified above.
 

1. 	The four Universities of the soils consortium, in
 

*(a) A Seminar on Soil Management and the Development Process in
 
Latin America, Cali, Colombia
 

*(b) A Workshop on Soil Mineralogy, Hawaii
 
*(c) Development of a Directory of Soil Scientists for Tropics
 
(d) A Conference on Experiment Design for Soil Research in the
 

Tropics, Hawaii
 
(e) Soil fertility research in Brazil, with North Carolina State
 

University
 
(f) A winter field laboratory on problems of agriculture in the
 

tropics for Cornell students, with the University of Puerto Rico
 
*(g) 	Activities of Professor Uehara of the University of Hawaii as
 

Visiting Professor at Cornell for four months.
 

*2. 	IRAT and ORSTOM, France, in activities of Dr. Claude Charreau as
 
Visiting Professor at Cornell for six months.
 

*3. 	IITA, Nigeria, in (a) a study of cropping systems and the potential
 
for food crop production on a soil climosequence in West Africa by a
 
graduate student, (b) work on a test for nitrogen supplying power of
 
soils, and (c) plants for soil fertility research in Ghana.
 

4. 	The Soil Research Institute, Kumasi, Ghana, in a study of the potential
 
for cooperative research at the Institute and plans to initiate that
 
project.
 

5. 	EMBRAPA, Brasilia, Brazil, in soil fertility research for the Central
 
Plateau of Brazil.
 

6. 	The Federal Agricultural Research Institute, IPEAN, Belem, Brazil, in
 
research on rice and cassava mixed cropping systems.
 

*7. 	The National University Pedro Henriquez Urena, Santo Domingo, Dominican
 
Republic, on (a) soil fertility research plans and (b) a winter field
 
laboratory for Cornell students.
 

8. 	 CIAT, Colombia, on research of two graduate students on (a) rhizobium 
and innoculation of legumes in the tropics and (b) nutrition of cassava. 
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'
9. CIMMYT, Mexi;c6, on prelii nary plansfor-an interdisciplinary.
research project on corn production on 'smal1l.faxi m6 by .eight graduate
 
students.
 

B. Contacts
 

1. In the United States
 

Relationships are maintained with scientists of many institutions,
 
including casual contacts about matters pertaining to international 
development and personnel for overseas work. These are considered
 
part of normal operations and are not listed separately.
 

2. In Other Developed Nations
 

*Belgian Cooperative and Development Office, Brussels
 

*University of Ghent, Ghent, Belgium
 

3. Southeast Asia 

Soil Research Institute, Bogor, Indonesia
 

4. Africa
 

*University of Ibadan, Tbadan, Nigeria
 
*Institute for Agricultural Research and Ahmadu Bello University,
 

Samaru, Nigeria
*University of Science and Technology, Kumasi, Ghana
 
*University of Ghana, Legon, Ghana
 
*Crops Research Institute, Kumasi, Ghana
 
Council for Scientific and Industrial Research, Accra, Ghana
 

*IRAT Research Center, Bouake, Ivory Coast
 
*IRAT Agricultural Research Center, Bambey, Senegal
 
*ORSTOM Center, Dakar, Senegal
 

Makerere University, Kampala, Uganda 

5. Latin America 

Institute of Agronomy, Campinas, Brazil
 
*University of West Indies, St. Augustine, Trinidad
 
Interamerican Center for Integral Development of Water and Land
 

Resources (CIDIAT), Merida, Venezuela
 
University of the East-Central Region, Venezuela
 
*Division of Integrated Studies of Natural Resources, Lima, Peru
 
National Center for Agricultura Research, Bogota, Colombia
 
Polytechnic Institute, Mexico
 

In addition to the 12 LDC's for which linkages and contacts are
 

listed above, graduate students of the past four years provide contacts
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in the following countries: 

.Cameroon Korea 
Ceylon Malawi 
Chile Malaysia 
Ethiopia Pakistan 
Honduras Taiwan 
India Thailand 
Jamaica Uruguay 

Contacts in the preceding list which were established during 1973-74
 

include:
 

The Soil Research Institute, Bogor, Indonesia through
 
consultation with Dr. D. M. Muljadi, Director,
 
on Cornell's international program and soil
 
fertility research in the tropics.
 

The Council for Scientific and Industrial Research,
 
Accra, Ghana, through consultation with
 
Dr. Tackie, Executive Chairman, concerning
 
cooperative research by Cornell and the Soil
 
Research Institute of Ghana.
 

Contacts were renewed during 1973-74 with ten of the nineteen other
 

institutions listed, cithcr by visits to the institution by Cornell
 

scientists or by visits of scientists from the institution to Cornell.
 

3.5. Library and Reference: The Cornell University library system
 

ranks between eighth and twelfth by various measures among University
 

libraries of the United States and contains an exceptional collection
 

on agriculture, including the tropics. Few items needed during the life 

of the grant have been unavailable in it. Consequently, the effort 

under the grant has been to increase critical holdings in the working 

library of the Agronomy Department. Emphasis for acquisitions has been 

placed on series that emphasize soils, such as the Soil Resource Bulletins
 

of FAO and bulletin series of institutions with which Cornell maintains
 

likages and c6ntacts. -New books are ordered a 'they appehr. 'AcquisitiofS5
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,of ,this kind aggregate-about 400 volumes to date. 

A set of cards listing themain holdings of the Cornell University 

Libraries on soils and agriculture .f the tropics has been prepared and 

inserted in the Agronomy car' catalbgue and, is indexed by countries. A 

separate file lists holdings :: in the. Agronomy library. 

i,*".Considerable effort was expended on investigation of bibliographical 

services and retrieval systems for soils of the tropics for the Consortium.
 

It was concluded that service -of this kind is beyond the resources and
 

expertise of the Consortium and that existing and projected services and
 

systems on a national scale can satisfy most needs if institutions take
 

advantage of them. A project was undertaken by Cornell acting for the
 

Consortium to assemble and publish a bibliography of soils of the tropics
 

consisting of some 12,000 references held by the Soil Conservation Service.
 

Cornell has also been active in developing a directory of expertise
 

in soil science for the tropics as part of a Consortium effort.
 

During 1973-74, approximately 100 items were acquired for the
 

Agronomy library collection, mainly ,by contributions from the publishing
 

institutions. These include a collection of the publications of ORSTOM,
 

IRAT, and other. French institutions contributed by Visiting Professor Charreau 

A consultant has assembled that part of the bibliography of soils
 

of the tropics dealing with general subjects and most of West Africa.
 

His work will continue for the rest of the tropics during 1974-75.
 

Cornell has mailed questionnaires for biographical data of soil
 

scientists for the tropics to about .40 individuals and institutions in
 

Latin America and Africa. Questionnaires were,.sent in English, Spanish,
 

and-Portuguese, as appropriate, toencourage response. The first responses
 

have-been received. As they are received they will be forwarded to Prairie
 



ViewA&M University, which is resp6fsiible for the final publication 'of 

the directory. Visiting Professor Charreau has agreed to obtain biographical 

data, for soil scientists of Francophone Africa on his return to Paris. 

Nine reference documents have been issued and distributed in quantity 

to AID, other institutions, and selected individuals during 1973-74. These 

are listed in the section on Publications and Manuscripts under "Processed 

Articles" as "Agronomy Mimeos." 

4. Impact of Grant-Supported Activities in Developing Institutional 

Capabilities: No attempt is made here to separate the impact of the 

contract for soil fertility research in the humid tropics (AID/csd 2490) 

from that of the 211(d) grant (AID/csd 2834 ). The two have run concurrently. 

Both have contributed to faculty experience and competence. The research 

contract, however, has involved mainly six faculty members, four of
 

whom had had substantial experience with tropical soils when the project
 

started. Impact on the competence and commitment of other faculty, and 

some of the expertise of these six must be attributed to the 211(d) grant. 

The numbers of faculty members who have expertise and commitment for
 

soils and agriculture of the tropics have increased from six in 1970 to
 

sixteen in 1973-74. In terms of full-time man equivalents (FTE), this
 

represents an increase from about 2.5 FTE prior to initiation of the
 

grant to 5.6 FTE in 1973-74. The faculty involved and the subjects they
 

represent follow:
 

D. R. Bouldin - Soil fertility 0.2 FTE 

D. J. Lathwell - Elementary teaching and fertility research 0.3FTE 

T. W. Scott - Elementary teaching and fertility research 0.5 FTE 

M. Peech - Soil chemistry 0.1 FTE 

M. Alexander - Soil microbiology 0.1 FTE 

R. W. Arnold - Soil genesis and classification 0.2 FTE 

W. S. Reid - Soils extension 0.1 FTE 



G. W. -Olson , Soil survey interpretation 0 FTE 
P. J. Zwerman - Soil and water management 
G. Levine - Soil and water engineering (Agr. Engineering) 

OI0: FTE; 
0.1 FTE 

R. B. Musgrave - Crop ecology  soils relations ,0. -FTE 
R. M. Weaver - Soil mineralogy 1.0 FTE 
M. Drosdoff - Soils of the tropics 1.0 FTE. 
M. G. Cline - Soil genesis and classification 0.5 FTE 
H. H. Fox - Soil fertility research (Puerto Rico) 
H. A. MacDonald - Tropical agriculture 

1.0 FTE 
0.2 FTE 

5.6 FTE 

All have had experience in the tropical environmentq and thirteen of the
 

sixteen have spent at least a year of full-time assignment in the tropics.
 

This cadre of faculty is a resource of e'pe tise representing all of the
 

major areas of soil .science.
 

Cornell has established contacts and linkages with 29 institutions
 

in LDC's, exclusive of connections in 14 other countries through graduate
 

students. These relationships are important elements of institutional
 

capability for both development and maintenance of expertise and the
 

potential for bringing that expertise to bear on problems of LDC's. The
 

contacts and linkages with international programs.of four institutions
 

of the United States and six international institutions of other developed
 

nations augment this capability.
 

The research activities summarized under "Accomplishments" have not 

only had a major and lasting impact on the expertise of faculty but also 

have enhanced the knowledge base of the institution. The publications 

arising from them are resources that increase institutional capability 

for teaching, research and consultation. Library resources also represent 

a substantial asset that was less.easily.accessible prior to the grant. 

Authorization to fill a full-time position on a State,salary item
 

for. continuing work with soils in ,the international program of the .College
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is a major contribution#to institutional capability for the for~seeable
 

future. This fdifills an obligation for'continuity beyond the life of,
 
the 211(d) grant. 
It insures continuing involvement of the Department
 

for the purposes of the 'grant and reflects the institutional commitment
 

to those purposes.
 

'.5. Utilization of Institutional Resources in Development: Over the
 

four .years that the grant has been in effect, Cornell "faculty have spent
 
approximately .575 working man-days in 
a consulting capacity with institutions
 
of LDC's, exclusive of conferences, seminars, and training institutes.
 

Seventy man-days were spent in this capacity during 1973-74. 
An additional
 

40 man-days were spent in consultation with or for AID on problems of LDC's
 

at no expense to AID except for travel.
 

Seventy-one,graduate students from 24 developing nations and the
 

United States., Canada, and the Netherlands have been in training for
 

development work in LDC's over the life of the grant. 
Thirty-nine of
 

these were still in training during 1973-74. This is by far the most
 

significant.use of-institutional resources from the standpoint of total
 

impact,that can,be-expected in LDC's.
 

One Assistant Professor, one Research Associate, and two Graduate
 

Assistants were stationed overseas during 1973-74-
on funds of AID research
 

contract csd 2490. 
This project, 
 though funded independently of the
 
211(d) grant, uses institutional expertise for solution of soil fertility
 

problems of developing nations. 
 Seven graduate students, in addition
 

to those supported by this.contract, conducted research in five MC on;
 

problems of soils and agricultur 
inrthe respective developing counties.'.
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6.. Other Resources Used for Grant-Related Activities: The value 

of -resources Contributed to'the 211(d) program, exclusive of all AID 

funds, averaged: $114,600 per year for the first three years .of the grant. 

This is about, $7000 per.year more than support from 211(d) funds. This 

amount includes estimated salaries and wages, supplies and servi'ces, 

communications, and travel from New York State appropriations and other 

funds administered by Cornell. It includes direct": support of: facuity and 

students from outside sources for activities ,directly related'to 'the 211(d)
 

program but does not include outside support for foreign or domestic,
 

graduate students who were not directly involved in 211(d) activities.
 

It also includes indirect costs and fringe benefits contributed by
 

Cornell for employees whose salaries came from 211(d) funds.
 

Cornell contributions exclusive of AID funds for 1973-74,amount 

to about $128,000. Details are given in the financial report for 

1973-74, which is to be submitted separately. They are larger in propor

tion to 211(d) expenditurs 'than' in previous years, however, as unusual 

budgetary cirQumstances permitted almost the entire cost of the project 

for two months to be borne by other tunids. Net expenditures from 211(d) 

funds for the February andMarch expenditure summaries, therefore, were 

only $167 compared to normal. monthly expenditures of $8000 to $9000.' 

7. Next Year'.s Plan of Work: 

.7.1. Teaching: Teaching activities described for 1973-71 will
 

continue during 1974-75 with the exception of the• special: summer,session
 

course for students with nonagricultural backgrounds. Participation in 

1973-741was not great enough to: justify continuation. The course on 

Cultral .Systems:for Tropical, Soils, will be taught during the fall semester 



B-31 

1974. Professor Fox, who is stationed in Pterto Rico, will be brought to 

the Ithaca campus on 211(d) funds to teach it. The informal seminar, 

Tropical Soils Discussions, has been highly successful and will be continued
 

with Visiting Professors responsible for most of the sessions.
 

Dr. P. H. Nye of Oxford University, an authority on cropping systems
 

in the tropics and ion equilibria in soils, will serve as Visiting Professor
 

from August 15 to December 15, 1974. Sr. Marcello Camargo, Chief of the
 

National Soil Survey of Brazil, will be Visiting Scientist during
 

September. His services will be shared with North Carolina State University
 

and the University of Puerto Rico. It is planned that during the spring
 

term Dr. Eshel Bresler, head of the Soil Physics Department at the
 

Volcani Center in Israel, will give a series of lectures on water manage

ment in the dry tropics and subtropics. He will be supported in part by 

211(d) funds. Plans are still not firm for Dr. Collins of Prairie View
 

A&M University to spend the spring semester at Cornell.
 

If the Tropical Soil Institute for.soil scientists of Southeast Asia,
 

which was cancelled in 1973-74, is held, Cornell faculty will participate,
 

as they will in any seminar or conference planned by the Consortium as 

a continuation of the series held in Nigeria in 1972 and Colombia in 1974.
 

At a.meeting of the executive committee of the Consortium held in April, 1974, 

endorsement was given to a proposal for Institutes or Workshops to be held 

under the;Consortium sponsorshio on the subject: "Recent Advances in 

Tropical Soil.Science: Soil Classification for Resource Evaluation" at 

suitable locations in the following regions: 
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Latin America - April or June 1974
 

Asia - September or November 1974
 

Africa. February or April 1976.
 

Also the Consortium accepted the offer of the University of Hawaii as
 

the site and responsible institution for conducting a course in Tropical
 

Agronomy requested by the International Agronomy Division of the American
 

Society of Agronomy. The other overseas teaching activity planned is
 

the January,, 1975, field studies in the Caribbean in conjunction with
 

Cornell's interdepartmental course on Special Studies of Problems of
 

Agriculture in the Tiopics.
 

7.2. Research: Work will continue on the problems of items
 

3, 4, 5, 6, 7, 8, and 9 for which 1973-74 progress is reported in the
 

last part of section 3.2. These will continue to receive significant 211(d)
 

support. The work on nutrition of cassava in Colombia and on mixed cropping
 

systems in Brazil, which received no AID support in 1973-74, will also
 

continue with independent sources of funds. In addition, work on limiting 

soil factors as criteria for maize breeding will be initiated at CIMMYT 

' as part of an interdisciplinary project supported independently of AID 

sources. A project to evaluate the predictive value of ERTS satellite. 

imagery-for soil survey objectives in the tropicSawill be initiated,-with 

' 
testing against the ground truth available in..Puerto-Rico.'This will be. 

supported by 21i(d) fund's. Activities oflsoil fertility research under 

-contract AID/ta-c-l04 is expected to be extended to Ghana;i th no 211(d) 

input for'contract objectives. 
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7.3. Publications: Primary emphasis will be placed on three
 

items: (a)Publication of the technical manuscripts accepted and prepared
 

for publication as listed under 3.3 of the section on accomplishments,
 

(b)publication of the lectures by 'C.Charreau on soils and cultural
 

systems of the African Sahelian zone, and (c)publication of the
 

bibliography of soils of the tropics from files of SCS, currently being 

assembled by a consultant. Other technical articles on research now
 

under way are anticipated.
 

7.4. Consultation and Linkages: Activities are expected to 

concentrate on development of plans and linkages for formalizing the
 

Consortium and extending its expertise to LDC institutions. The Consortium
 

is exploring with AID officials the possibilities for revision of the 

institutional grants upon termination of the present grants. 
Revised
 

programs for the Consortium as a 
whole and for the individual Universities
 

are under consideration. 
A tentative outline of a plan for institutional
 

linkages and collaborative arrangements with LDC's was formulated at the 

Spring 1974 Meeting of the Consortium executive committee and was discussed
 

at a later meeting of tho Council of Deans with representatives of AID.
 

If the plan is developed fully as a formal proposal for AID funding, a
 

considerable amount of time and effort will be required during 1974-1975 

to complete the details.
 

The tentative plan would establish a Consortium headquarters with
 

specified functions. All of the Consortium institutions would be involved 

in the planning and recruitment of staff. The plan ulso calls for the 

establishment by each of the individual Consortium members of a linkage; 

with institutions in two or three LDC's with a specific objective of working 
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jointly with each to solve:important so-ls. problems in the icountry' s 

agricultual. development programs.. This would involve intensive! consulta

tion with,.the LDC: institution to develop plans and establish the necessary 

agreement for implementing the problem solving operations. Advance consulta

tion with.AID officials both in Washington and. in country missions would 

be required to select appropriate countries, institutions, and key problem 

areas.
 

7.5. Library and Reference: In addition to normal acquisitions 

of relevant material for the .Agronomy Library, major emphasis will be 

placed on completing the bibliography of soils of the tropics now held 

by SCS in a form for publication, and on the canvass for biographical 

data for the directory of soil scientists for the tropics that is being 

assembled for the Consortium by Prairie View A&M University.
 

8. Other: Recruitment of a qualified soil scientist to fill the 

soils position as leader of the international soils program in the University 

will be pursued vigorousy. It is esse tial that this position be filled 

before the retirement of Pr6fessor Dr6sdoff in 1975. 

9. Report of Expenditures: By consent of AID authorities, the 

financial reports of Consortium members will be submitted as separate 

documents. This is being done because official financial statements of 

University transactions are not available in time to permit development
 

and distribution of this narrative report by the time it is needed for 

review in AID. 
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REPORT OF UNIVERSITY OF HAWAII 


FOR THE PERIOD
 

JULY 1, 1973 TO JUNE 30, 1974
 

A. 	TITLE: A Grant to Strengthen the Capabilities of the University
 
of Hawaii in Special Problems of Tropical Soils (Grant
 
AID/CSD 2833)
 

B. GRANTEE: University of Hawaii
 

C. DIRECTOR: Dr. Wallace G. Sanford
 

D. STATISTICAL SUMMARY
 

1. Period of Grant: November 2, 1970 to November 2, 1975
 

2. Amount of Grant: $500,000
 

3. Expenditures
 

3.1 For report period: $198,800
 

3.2 Accumulated: $478,000
 

3.3 Anticipated for next year: $20,000
 

E. NARRATIVE SUMMARY
 

The objectives of this grant are to strengthen the existing
 

competency of the University of Hawaii by collaborating with the
 

members of the Consortium. To this extent, several Hawaii faculty
 

members have gone on sabbatical leaves not only to increase their
 

competency but also to extend the expertise and experience of Hawaii
 

to other institutions. Several faculty members from other institutions
 

have also come to Hawaii to work in their area of specialization and
 

to engage in the exchange of ideas.
 

The Lantribution to soil mineralogy by the University of Hawaii
 

was presented to the members of the Consortium when a soil'mineralogy
 

workshop was held in Hawaii during July, 1973.
 

Funds have been used to hire research personnel and-graduate,
 

students to conduct research which will enhance'the capability-:of
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the University intropical sOils fer teaching, further research,
 

service, and consultation. At.the completion of A study, most of
 

the ffindings have been published injournals or as theses or
 

dissertations :or have been presented in a seminar or symposium.
 

Funds have also been used to provide travel for several individuals
 

to increase their knowledge of tropical soils other than in Hawaii.
 

At the same time, these individuals were able to see and sometimes
 

to suggest the possibilities of applying what is known inHawaii to
 

other parts of the tropics.
 

A summary of the activities at the University of Hawaii shows
 

that continuous efforts are being made to up-grade the undergraduate
 

teaching. Illustrated concepts pertaining to tropical
 

agriculture are still being published and a laboratory manual has
 

been revised for classroom use. Inmicrobiology research, nitrogen
 

fixation and biological activities in soils are being studied. In
 

soil mineralogy, emphasis isbeing placed indeveloping research
 

techniques, for example, by use of the X-ray quantometer, to under

stand the role of minerals inimparting special behavior intropical
 

soils. Chemical and physical properties of soils are also being
 

investigated ingreat detail. Soil characterization and classification
 

are used to determine which of the soils have similar behavior and
 

thus aid insoil interpretation. Finally, emphasis isbeing placed
 

on the management of soils by conducting soil fertility experiments.
 

F. DETAILED REPORT
 

1. General Background and ,Purpose: of the Grant: Inmaking this
 

grant, .the principle crliterion,,used 'was,the degree of commitment a
 

university ismaki ng ,or,wil ing
h,-to make 1n increasing its competence
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in tropical agriculture. Development of this competence would lead 

to a better understanding of significant agricultural problems rele

vant to emerging nations in the tropics. To this end, AID awarded
 

five-year grants to establish centers of competence in tropical agri

culture at existing institutions with permanent sources of funding
 

and commitments on problems of international development.
 

2. Objectives of the Grant
 

2.1 Objectives restated: This grant will strengthen the 

existing competency of the University of Hawaii by means of a col

laborative effort with Cornell University, North Carolina State Uni

versity, Prairie View A&M College, and the University of Puerto Rico,
 

to provide training, related research, technical assistance and con

sultation, and conduct related research insoil science for increasing
 

food production in soils of the tropics. The grant will be used to:
 

(1)Further strengthen the soil mineralogy group at the
 

University by the addition of a soil mineralogist, a
 

technician, and appropriate support and equipment
 

(2)Provide for visiting professorships to be used to bring
 

the University of Hawaii additional expertise and experi

ence from either the cooperating institutions or from
 

other services
 

(3)Provide graduate assistantships in order that students
 

of the other four cooperating institutions may have access
 

to the special strength of Hawaii
 

(4)Provide graduate assistantships to conduct research in
 

tropical soils toward advanced degrees at the University
 

of Hawaii
 



(5)_Provide funds for travel by, assistantshps that are 

exchanged among the institutions,, for, visiting professor

ships, and for staff to consult with other cooperating 

institutions 

(6)Strengthen .the.existing .curriculum.in,tropical .soils
 

so that itwill bemore useful to AID and other personnel
 

involved with tropical soils, crop management, and other
 

related activities inthe less-developed countries
 

(7)Strengthen library and other information services with
 

special emphasis on the preparation of manuals or other
 

training materials on tropical soils and other related
 

fields 

2.2 Review of the objectives: The objectives listed above
 

will remain essentially the same except more emphasis will be placed
 

on extension work,particularly when such work, is compatible with the
 

work being done inteaching and research. Inmeeting the fulfillment
 

of this objective, section 5 of this report should be perused. In
 

the future, individuals traveling to other areas whether on 211(d)
 

or other funds, will continue to make available their services as ex

perts when requested by appropriate individuals.
 



C-5
 
3. Accomplishments
 

3.1Teaching: .Contii 
Us ,eff$rts"weremadet6 up-gradethe.undergrad-'
 

uate courses in 'introduct6ry ,soil science. "Sdil and Man" ahd,"Tropical Soils 
taught byR. E. Greein'and,H. IkaWa, respec tively. Results of 'studentevalua

tions conducted by the Office of Academic DeVelopment showed positive pro

gress. Inaddition to the, basic principles of soil science, special 
considerations were given to current problems, such as environmental concern,
 

in both'6f'thlese dourses Further improvements are being considered when
 

a College Learning Center becomes available for expansion of the audio visual 
tutorial programs associated with these courses. 
An increase in class enroll

ments inthese courses suggests that more students outside the College of
 

Tropical Agriculture are beginning to enroll in these agricultural courses. 

During the'fall semester, the graduate course insoil formation and
 

classification was offered by A. R. Southard, Professor of Soils at Utah
 

State University, who isspending his one-year sabbatical leave at the Uni

versity of Hawaii from August 1973 through August 1974. 
 In addition to 13
 

registered students, several faculty members and other students attended
 

the lectures. The students had opportunity to go on several field trips
 

to study"soil properties and to describe soil pedons.
 

Two "Illustrated Concepts inTropical Agriculture" were prepared and
 

published diring:1973 by R. L. Fox. These are used as handout- materials 
for classroom"use and to acquaint visitors and others with special features 

6f tropical agriculture. 
The two concepts deal with the N'and frrigation 

control 'for producing quality sugarcane and the adverse influence of,low 

soil temperature on nutrient uptake by pineapple. 

The so'il -physics laboratory manual pre'pared'by G. Y. 'Tsuj and T; 

Santo during the last fiscal year was revised. :Thi manua1 will serve as 

the basic reference for measurement and characterization of physical proper

ties of most Hawaiian soils.
 



-. 1so roject was under-•
3.2, Research:, IQthe area,of microbio1ogy,, 


taken byJean Oya; graduate pstudentpartlyby 2
support g ant
 

.,underthe; guidance of 1B. L.,,Koch, ,:to,.evaluate thq.rate-of non symbiotic:
 
nitrogenfixation in select pasture soil s of.Hawaii. Attempts are eing
 

made to relate,various-,environmental •..factors to rates of;,nitrogen fixation,
 

,,population,.ofnitrogen-fixing organisms, and overall microbial population.
 

Several, aerobic and facultative anaerobic,.bacteria ,capable of nitrogen
 

fixation have,been,: isol ated,,.and.it is likely ,that identification-of these
 

organisms wi ll result-in new bacteria.previously,not considered.to,fix
 

atmospheric nitrogen.
 

Analytical techniques for the,isolation and identification of.the
 

herbicide diuron and ,its.metabnlites,from: soil- and.cultureare.being
 

developed by.V. Elder, .graduate student, also.under,-the direction ofB. L.
 

Koch. These-techniques include.the development.of thin-layer and,gas
 

chromatograph procedures. Once perfected,,these procedures canbe used
 

.
to. study,degradation,ofdiuron in Hawaiian soils.
 

The. X-rayquantometer which.is.used for total, analysis of rock, soi ,
 

and plant samples is nowin operation.under ,the.guidance of project leader
 

R., C., Jones.,and.Junior.Researcher E. N. Okazaki. Jr.,Researchers .A.Chang
 

and .A.Chu,.graduate,students'G. W..Gribble, W..,H. Hudnall, and J.,Braide
 

and,,several student-helpare also employed in this project under the 21T(d)
 

grant.,. Considerable progress has,been made in-calibrating the instrument
 

by.using primary o. secondary standards of rocks obtained,from,the USGS,
 

the Japan Analytical Laboratory and the Hawaii Institute of Geophiysics,
 

Clayiminerals, kindly: furnished by S. B. Weed of North Carolina State
 

Uniyversty, were ,also used.
 

http:which.is
http:development.of
http:population,.of


The Hawai i qu'anitoiaeter a i be used to obtaii the total analysis of 

rocks, soils, and inerals in the foi'owing concentration ranges: 

S.i.. 36.0O' '' 8.93% CaO 0.24 - 24.44% 

01203' 6.77 -37.16' MgO 0.04 29.98 
Fe203 0.791- 29.87' Na20 0.11 - 8.35 

TiO2 0.12:- 3.03 K20 0.09 10.68
 

MnO 0.01 - 1.65' P205 0.01 - 1.09 

In his study, Gribble has shown that if the concentrations of the above
 

oxidesae within the calibration ranges, the results of the analysis is
 

within one percent or less of the reported concentration.
 

Improvement in the results for concentration outside of the calibration
 

ranges for these 10 oxides are now inprogress. Special emphasis is being
 

made to obtain a higher concentration of Fe203 and a lower concentration
 

of Si02.. The cost of the total analysis of the 10 oxides of a sample 

ranges,from $150 (Japan) to $200 or more (U.S.). The same analysis can
 

be performed on the Hawaii quantometer at an estimated cost of $20 per
 

sample;" 20 samples per week.
 

Mineral characterization and allocation of soil samples can be
 

performed at the'University 'of._,Iawaii by utilizing the combined data
 

obtafied by X-ray diffraction analysis, electron microscopy, and total
 

analysisiby quantometer. Sixty-six horizons of 11 pedons from Puerto Rico
 

were'examined recently by Hdnall.*"
 

'Although still experimental, the use of the quantometer's scanning 

spectrometer'is being investigated to'determine the coordination number 
:
of Ali crstal,1ine,and : ' : ' .. 

ry non-rystalline inorganic materials. Such a 

technique can indicate Al siubstitution'of Si in the silica tetrahedral 

positions in minerals and the source of net negative charge inthese mineraIs. 



Progress has also been made during the past year,in c6i brating the
 

quantometer for plant.tissue analysis. The developmental, procedure,wasy, 

similar to that used: for rock, soil, and-mineral :analysis;,that is, 

secondary,standards were-used to calibrate.the,instruments. These standards
 

were-based on results obtained by atomic absorption, colorimetry, flame
 
meysis, and/or gravimetric analysis. Standard,.
 

photo try,.turbometric analyss, nd e..
 

curves -for plant tissue have been developed for thefollowing concentra-.
 

tion ranges: ' 

Mg- 0.04 - 1.21% K 0.44- 9.05% 

Al 30 - 800:ppm . 8Ca 

Si 0.02- .1.38% A Mn 4 - 1185,ppm 

P 0.055 - 0.872% fFe 19 -,514 ppm 

S 0.01 -. 1.66% Y, 2 -76 ppm 

Cl 032 2-'46% Zn 8.-.,200 ppm 

These concentration.'ranges were established for macadamia leaf, papaya 

petioles,sugarcane sheath, pangola and kikuyu grasses, corn leaf, pine

apple leaf including the basal whites,, iceburg .lettuce, chinese cabbage, 

cucumber leaf, and tomato leaf and petiole. Extension of the standard
 

curves and the additioh of other plant tissues are planned.
 
Plant root simulation by use of. ation,and anion exchange resins is

progressing satisfactorily;,quantometer calibration..curves have. been. . . . 

developed by Braide for the uptake of Na, Mg, Al, K, Ca, Mn, Fe, Cu, Zn, 

and Mo by cation exchange-impregnated..filter discs. These.discs, after 
being• equilibrated with the salt solutionof"therespective, cations,, were, 

,.
, .A. ... -.../, 


washed, freeze-dried, and analyzed by means of the quantometer. These.:.,
 

' • . A
results" : were' correlated; ' with" • the."resul'•. ts obtained" . ,by atomic.absorption
-A./? .: A : ,:. A A"; :
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after the same discs wereashed and theelements were.taken-,up into
 

solution. 'Plans are underway to investigate ammonium acetate extract by a
 

similar procedure.
 

The Alfisols and Ultisols of Hawaii are being studied by A. R. Southard,
 

Visitinpg ,Professor of Soils from Utah State University, with interests in
 

soil genesis and.classification.
 

Study of these soils will reveal why Alfisols occur in Hawaii inrelation to
 
of 

the occurrence tUltisols and some other soils. The study of Ultisols 

will provide more data for soil interpretation and subsequently recommenda

tions for land use. The field work and sampling has been completed for 

Oahu by Southard, G. Y. Tsuji, H. Ikawa, S. P. Periaswamy and others, and labora

tory characterization of the soils is now in progress. 

Field observations innumerous locations on Windward Oahu revealed 

the presence of materials with a smeary consistence in both soils and 

saprolyte. This material isyellow (10 YR 5/6) and gray (5Y 4/1). 

Associated red material (10 R 4/6) is usually not smeary. These smeary 

materials have low,bulk densities of less than 1.0 g/cc and particle 

densities rangefrom 3.0 - 4.2 g/cc. The mineralogy by X-ray diffraction 

analysis shows the presence of Fe, Ti, and Al oxides with goethite and 

gibbsite beingmost common. After heating to 1050C, these materials 

still, reta-n..-the smeary.consistence and can be rewetted to 60-100% moisture 

by weight. At these moisture contents, the material has low sheer strength. 

Waikane .and.Lolekaa:(Tropohumults) soils which contain weathered,gravels 

with'smea0ry,ponsistence, retain.40-50% by weight at 15-bar tension. These 

soils,show, tendencies to slip on moderate to, steep slopes. The importance 

of the.behavior of these ,soils in, watersheds and construct-ion, sltes needs

investigation. 
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i
The influence ,of- soil micro structure on the water - release harac

teristics.:of several, soils were 6amlnedby G. Y.Tsui,' R. T,Watanabe, 

and V. S.Sakai. Intra-aggregate voids, viewed under the s"aning
 

electron6 microscope,-'Were prominent in'the Molokai- (TypicTrrox),'Wahiawa
 

(Tropeptic'Eutrustox), Manana (Orthoxic Tropohdmults) and Paaloa (Hu6xic
 

Tropohumults) soils. The high water holding capacity of these s6ils at
 

'Inthe lower suction range of
'highi,,suctionwas attributed Ito :these voids. 


0-200,,cm, :the influence of the interaggregate voids ismost pronounced.
 

The role'of soil water hysteresis inthis range isthe subject of an M.S.
 

thesis by L.T.' Santo who-is supported'by the 211(d) grant. A5-7% difference
 

inwater content was found between'the absorption and desorption water
 

release curves for the Molokai and Wahiawa soils.
 

An M.S. thesis'research on the zero point of charge of soils differing
 

inmineralogy was completed by J.C.Keng, also supported by the 211(d) grant.
 

Itwas concluded that the majority of the soils inHawaii have minerals
 

which behave as colloids of the-constant potential type. Soil minerals in
 

this category include oxides and hydrous oxides of Fe and'Al, kaolinite,
 

halloysite, and non-crystalline :hydrous oxides. Constant -potential type
 

colloids were distinguished IfrQm "the charge',type, such as' those
o-onstant 


with montmorillni tic' mineralbgy; through potehtiometric titration and 

wel l-defined zero pointdetermination- of the'-existence of non-existence of a, 


'
of'charge; i.e..,, the point of intersection of ;the titration curve.
 

,Data,collectionby Ts'uji- onthe 'vertical water infiltration has been
 

completed and the analysis of.the'data :is,'being'made. Tsuji,'together with
 

S.Wann, who,issupported.,by,211(d) grantfj' are also' involved'-inI.a
incoperative
 

Study.wi th.Southard; and Ikawa n character zidngand correlating selected
 

:soils in Hawaii.
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Studies on the nature of solute movement inOxisols and Hydrandepts
 

were continued.by-R.- E. Green. Laboratory column measurements of displace

ment of aqueous,.solutions..of tritiatedwater, chloride, picloram (herbicide),
 

and methanol provided an assessment of the fraction of soil water in the
 

soil which actively~participates in solute movement. Solute dispersion in
 

moving water determines the distribution of fertilizers and herbicides
 

inthe soil under different irrigation regimes. Inter-aggregate water in
 

Oxisols ishighly mobile, but all intra-aggregate water was also found to
 

participate in solute movement. Inan Hydrandept containing over 200%
 

water by weight at field capacity, only 10% of the water was found to be
 

non-solvent incharacter; the exclusion of solutes from this water was
 

indicated principally by displacement of an aqueous methanol solution through
 

the soil ina miscible displacement experiment. Current work includes
 

testing various mathematical models designed to describe the effects of
 

soil structure (pore-geometry) on solute dispersion.
 

A field experiment was conducted on the Molokai (Typic Torrox) soil
 

to determine the distribution of two soil-applied herbicides and nitrate
 

under trickle irrigation. Soil-water tension during and between water
 

applications was monitored by tensiometers spaced at regular intervals in
 

two dimensions (vertically in the soil profile and horizontally perpendicular
 

to the irrigation line) with the origin at the emitter. A graphical plot
 

of equal total-potential lines provides a description of water flow direction
 

at various times. Water flow will thus be related to the solute distribution
 

inthe soil as determined by analysis of solutes in samples of soil water
 

obtained from ceramic-cup samplers placed in the soil. Changes inthe soil
 

structure with depth and the presence of a "plow pan" at the top of the B hori

zon are expected to have important effects on water and solute distribution in
 

the soil profile. M. Furukawa, graduate assistant supported by 211(d) grant
 

works on this experiment.
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Nitrogen:transformation,:and adsorPtion studies were'made by,
 

*Y.Kanehiroand V.,Balasubramanian, .agraduate student-supported:by
 

211(d) grant'(Jan. 1 - Mar.. 319,74). Of'two liming materials,' 

calcium carbonate was found "tobe'more
effective,than:'calcium silicate
 

in increasing "ammonium adsrption and.decrdeasing nitrate adsorption
 

-
in.two Hydrandepts.(Hilo silty clay loam and Akaka siltyclay) and'


in one Gibbsihumox (Halii,gravelly,silty clay). The former'compound
 

was also more effective in':raising',soil- pH than the-latter. At
 

around pH:5.5, the limed soils'-began %to repel nitrate.: 'For.the:!same,
 

pH in limed :soils, the-Hydrandepts showed'a higher affinity for ammonium
 

than the Gibbsihumox. ,This.is most likely due to the high surface areas
 

available for adsorption in the.Hydrandepts.
 

In a denitrification-capacity study, a special incubation apparatus
 

was designed to monitor the process periodically without disturbing
 

the inside atmosphere of the soil incubation flask. Under controlled
 

conditions in the complete absence of oxygen, about 40-70% of the applied
 

nitrogen (application rate of 30 mg-NO3-N/l0Og soil) was lost as
 

nitrogen and nitrogen oxide gases in two:Hydrandepts. A Chromustert
 

(Lualualei clay) was similar in denitrification capacity to the...
 

Hydrandepts, while a Torrox'tz(Molokai silty clayloam) and a Tropohumult
 

(Paaloa silty clay.) 'showed ;lowcapacities. Areadilyavailable energy 

source appears to be the most important factorin denitrification; 

moisture and soil.-pH..are also important.
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Organic matter in~orporatioh and decomposition' studies were also con

ducted by Y. Kanehiro and M. Asghar, a graduate student partly supported by
 

the 211(d) grant. A survey of organic matter status in soils was carried
 

out by collecting samples from cultivated and virgin areas on the island of
 

Oahu. Percent organic matter was invariably much higher invirgin as compared
 

with cultivated soils, C/N ratio was also higher in virgin than incultivated
 

soils. Soil pH of cultivated fields was generally lower than that of adjacent
 

virgin soils. Phosphorus fertilizer requirement was generally higher for
 

cultivated than for virgin soils. Electrical conductivity of saturation
 

extract was found to be above 4 mmhos/cm in some cultivated soils.
 

Effects of lime on legumes were investigated by D. Munns, Visiting
 

Professor from the University of California at Davis, who issupported by
 

the 211(d) grant. The lime response of 25 tropical and temperate crop and
 

forage legumes were compared on an Oxisol containing high amounts of Mn. The
 

trial had a 4-replicate continuous function design covering a pH-span from 4.7
 

to 7.2. Observations are being made on growth and yield, nodulation, nitrogen
 

fixation (acetylene reduction), mineralization of soil nitrogen, and the availability
 

and uptake of P,Ca, and Mn. The most striking result 6 weeks after planting is
 

the lack of any large benefit from lime in Glycine max or representatives of
 

the genera Stylosanthes, Desmodium, Lotus, Vigna, Arachis, Leucaena, or Acacia.
 

Some benefit is evident inTrifolium subterraneum and considerable benefit in
 

T. repens, Medicago sativa, Dolichos axillaris and a Glycine wightii cultivar.
 

Diversity of response appears to be the rule, cutting across groupings as to 

taxonmyor tropical vs temperate origin. Above pH 5.5-6.0, liming-depresses 

nodulation and acetylene reduction inmost species. In some species, growth 

is also depressed. Such an-observation'supports existing evidence thatiliming 
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of highly weatheredsotls much aboye, :5.5 ils ,]ike] to.be not only,expensive 

but also-. damaainato croo nerforiance. 

The immobilization and desorption of phosphate in.tropical, soil s were, 

also studied by,Munns. In,laboratory studies, the apparent hysteres is becomes 

much ismall er, with; time, (months) following the addition of phosphate to the 

soil, indicating that non-equi ibration is partly responsible for the large 

hysteresis observed early after phosphate addition,, when immobilization
 

is proceeding rapidly.. The rate: of the slow immobilization process at any
 

one time appears to be a linear function of phosphate in solution (first order),
 

but the rate constant declines with time. Liming of the soil has had little 

effect on the Immobilization rate except by strongly enhancing the initial 

sorption of phosphate. Immobilization is proceeding faster inan Andept and 

a Gibbslhumox than inthe less-reactive Ustox. Drying to -15 bars potential 

has had no important immedi,ate effect of phosphate solubility. Long term 

data are not yet, available.. 

In another soil fertility project, ,the study of the use of phosphate 

sorption isotherms, for: detemining immediate .and recurri ng phosphate fertil izer 

requirements were continued byR.,L. Fox, with.:the aid of a technician partly.. . the 
supported by^211 (d) grant. The emphasis was on determining the internal and 

external P requirements on different varieties of the same species of plant. 

The general conclusion is,that the external P requirement (the concentration 

of P required inthe soil solution) is similar for two varieties of the same 
Io° 

crop growing in: the-same soil forfor the same variety growing indifferent 

soils. (within: the range off soil s, iny.estigated), although the internal, P requirement 

(the concentration of P,,required in the plant) can be very different for two 

varieties growing at the same ,location'at the same time. Different,- speci es, 

have different external. and internal P requirements. For example, the external 
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requirement for grain sorghum isabout 0.05 ppm P in solution and for
 

chrysanthemum is about 0.2 ppm. The internal requirement for chrysanthemum
 

for two varieties was 0.36 and 0.5% and for two varieties of sorghum,
 

Savanah IIand Funks BR 79, was 0.4 and 0.5% respectively.
 

The nutrition of Giant Cavandish banana was,also examined. Using a
 

field plot technique of his own design (continuous function), Fox sought a
 

wide range of plant composition which can be related to banana yield. N
 

deficiency symptoms of N were quickly recognized, and the tentative N
 

requirement in the No. 3 fully unfurled leaf at shooting was established
 

at 2.7%. Levels of P and K have not been strongly limiting for banana
 

production, but low levels of S (0.12%) were detected in the plant even
 

though S fertilizers have been used and the experiment is situated within
 

a mile of the ocean.
 

Research on the relationship between sulfate adsorption, solubility
 

and availability inhighly weathered soils has been aided by 211(d) funds.
 

Assistance has mostly been with analyses for S. The work has centered on
 

calibrating the X-ray quantometer using plant material in which S has been
 

determined by wet chemistry. Results of this work indicate that good sulfur
 

nutrition of macadamia is attained when sulfate-sulfur in the soil solution
 

is about 5 ppm and sulfur in the plant isabout 0.2%.
 

Research and publication continued on a design for field experiments
 

which should greatly increase the efficiency of field plots. The design is
 

a systematic arrangement of treatments and has been called a Continuous
 

Function Design. It should be very useful for survey investigations in
 

underdeveloped areas.
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Further, major emphasis has been placed by Fox on developing data for,
 

and writing, "A study'of highly weathered soilsol .'
of Perto Rico., Part III


Chemical: Properties". This'is; incooperation with the Univeristy of Puerto'
 

Rico. The completed 50 page manuscript .has been approved for publication
 

The soils studied fall:into 3 orders; 6 Oxisols, 4 Ult'isols and 1 Inceptisol. 

There seemed to be real differences between soil orders; relative to the'
 

other soils the Oxisol 'differin pH (higher), extractable alumihum (lower),
 

and exchangeable K(higher). ."For other properties investigated, therewas
 

much overlap'amongthe-orders. Sulfate adsorption characteristics correspond
 
closely with'data forhighlyweatheredsoilsof Hawaii developed from
 

volcanic ash. This suggests that the reactive fraction in the Puerto Rico
 

soils, as far as sulfate isconcerned, isamorphous gel-like hydrated iron
 

and aluminum oxides which coat mineral, surfaces. Nitrification ismuch more
 

sluggish than ammonification inthe acid soils of Puerto Rico.
 

:ooperative work by Fox ipalso in progress with Prairie View A & M
 

on the external P requirement of crops growing on sandy soils. Quartz
 

sands are very important incertain areas of the tropical zone but Hawaii
 

has no quartz sand'soils. One field experiment (corn) was carried out
 

during 1973. The results indicate that the external P'requirement of the
 

sandy soil of Prairie View is about the same asI for.'the clay soils of
 

Hawaii. Unfortunately for this experiment, the soil at Prairie View
 

equilibrates atO,
0. ppm P insolution (O.OlM CaCl2) which exceeds the
 

external- P requirement of 95% yield of corn.
 

One of-the'soil fertilityresearch'projects*of J'.A. SilVa isa
 

cooperative sugarcane eXperiment with the HawaianSugar Planters'-Association
 

Experiment Station., A crop was harvested in the fall and a significant
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response to pH was observed with two liming materials; The optimum pH

i .


I '- , .
f . ., 

for CaCo3 was 6.0 and sugarcane yields decreased at higher pH values.
 

The optimum PH for CaSiO 3 was 6.5 where yields were slightly higher than
 

at pH 6.0 or pH 7.0. Plant samples and soil samples (to a depth of 3
 

feet) were collected at'harvest time for analysis.
 

Three other studies are being conducted under the guidance of Silva.
 

A solution culture experiment currently inprogress is being used to study
 

the effects of pH and calcium concentration on growth and nutrient uptake
 

by sugarcane. A. El-Tahir, a graduate student, is conducting the research
 

on sugarcane.
 

A comparison of plant extraction and chemical extraction of Si from
 

so; was conducted by R. A. Khalid, a graduate student supported on 211(d)
 

funds. Rice plants extracted larger quantities of Si from a small volume
 

of soil than did exhaustive extraction with O.lN acetic acid adjusted to
 

pH 3.5 with ammonium hydroxide and containing 50 ppm P as Ca(H 2P04)2.
 

However, recovery of Si applied five years earlier was similar with the
 

two methods. These data were incorporated in Khalid's Ph.D. dissertation
 

entitled "Residual Effects of Calcium Silicate on the Movement and
 

Availability of Nutrients inTropical Soils",
 

The chemical reaction of calcium silicate with gibbsite are being
 

studied by R. Alvarez, a graduate student also supported by 211(d) funds.
 

Adsorption of calcium silicate appears to be affected by pH, concentration
 

and accompanying ions.
 

In addition, the data on the lime requirement study collected by W. S.
 

Reid of Cornell, 'whiIe on sabbatical leave at the University of Hawaii, are
 

beinq summarized and interpreted.
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Results of: sev.eral istudies, are reported by C.A. Bower, who is 

supported by the 211(d) grant., Information on the salt tolerance of crops
 

grown under.cover :in,the tropics and on standards for assessing soil
 

salinity to plant growth on tropical soils.,is one study.
 

The salt tolerance of "Tropic", a principal variety of tomato grown
 

inHawaiian greenhouses, was determined in the plastic greenhouse at the
 

Kona.Research Station. 
 The HonuaulU clay loam, a Hydric Dystrandept,
 

having saturated paste, field 'capacity,and wilting water contents of 70,
 

60, and 32%,respectively, was adjusted.to five levels of salinity by the
 

addition of a 1:1 mixture of NaCl and CaCl2. 
The levels of salinity were
 

such that at saturation the electrical conductivities of the soil solutions
 

were approximately 1, 4, 8, 12,, and 16 mmho/cm. Thirty-three pound
 

weights of each batch of treated soil were placed in 5-gallon capacity
 

pots having a drainage outlet. The water content of the potted soil, when
 

drainage ceased (60.5%), was almost equal to the field capacity content.
 

A single one-month old seedling was transplanted to one pot, ample nutrients
 

were applied and each treatment was replicated four times. More or less
 

uniform distribution of salt in the pots was maintained by partially leaching
 

the pots periodically and returning the saline leachate to the top of the
 

pot. Otherwise, irrigation was with salt-free water. 
The growth period was
 

five months. 
Relations between the relative yield of marketable tomato and
 

the electrical conductivity of the soil water at the field capacity and
 

saturated paste water contents were determined. The absolute yield at the 

lowest yield of salinity was 9.1 pounds per plant. The relations at the 

fieldcapacity water content showed that the Tropic variety, when compared 
with similar data (u.S. Salinity Lab) for temperate soils and for varieties 

of.tomato grownin Western U.S.,' is only half as salt tolerant. On the other 

http:adjusted.to
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handr the relations -at the saturation water-content erroneouslyAindicated 

that the varieties 'hae similar tol'eranc6. The discrepancy results from 

the'fact that with m6St temperate zone soils the saturation water content
 

is about twice the field capacity rather than about the same as is the
 

case for the Honuaulu soil. 'The Manu soil, also a Hydric Dystrandept,
 

used for the-greenhouse-production of tomato at Volcano, Hawaii, actually
 

has a higher'field capacity water-content (98%) than saturated paste water

content (90%), apparently owing to disruption of aggregates during prepara

tion of the paste. Additional data are needed on the relation between
 

the saturated paste and field capacity water contents of tropical soils.
 

If the relation isaround 1:1 rather than 1:?, then most published data
 

relating the electrical conductivity of saturation extracts to crop yield
 

reductions should be divided by two.
 

With the marked increase in the commercial growing of tomato under
 

plastic cover inthe tropics, information is needed on irrigation practices
 

and amounts of irrigation water required. Incooperation with B. A. Kratky
 

of the Hawaii Agricultural Experiment Station Horticulture Department,
 

Bowers initiated a split-plot irrigation experiment with the Tropic variety
 

of tomato inthe Kona Research.Station pl&stic greenhouse. The experimental
 

variables are two methods of irrigation, drip and*18-inch wide basins (main
 

plots), and three levels of water achieved by irrigating when the soil-water
 

tension 6 inches to the side of the plant at the depth of 6 inches reached
 

200, 400, and 600 cm of water (subplots). For all treatments, two quarts
 

of water perplant are applied at each irrigation and a record of the amounts
 

of water applied ismainrtainqd. Presently, 45 days after 'initiation of the
 

experiment, the superiority of"drip irrigationat the 400 and600cm-water
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tension treatments is evident ,but-larger amoufts of waterlare , equredto
 

iIitlh: drip ir aigation.:

maintain:a given soil-water tension w 

Response of macadamia seedlings ,to liming is aiso being studiedby , 

Bower in soils which are as acid as pH 4.0.at the Kona Research Station., 

Crushed coral liniestone was applied , to ,small, plots at rates of 0, 21/2,: 

and 5 tons per acre;. the lime was incorporated to a depth of.,6inches by 

rototilling, and young ungrafted seedlings, about 1.2 inches ,inheight were 

transplanted. The treatments was triplicated. Eight months after, treatment, 

no visual response is evident. 

Development of quantitative methods of assessing the tendency of K to 

leach from various tropical soils .isstill another study of Bower.. This 

study includes predicting leaching losses'as a function,of depLh of water 

moving through the soil. Equations have been developed for two volcanic ash 

soils. 

3.3 Travel: Several facul ty. travels were. supported. by the.211(d) grant 

to fulfill some of the objectives of the project, to coordinate project 

activities, or to provide the faculty indeveloping further competence in. 

carrying out the objectives of; the project. 

A summary of the travel activities are:
 

L. D. Swindale attended two jointwmeetings of the.211(d) Council of Deans 

and the Executive Committee and one separate meeting-of the Council of Deans 

in Washington, D.,C during 1973-74. These meetings considered current progress 

and the future of the Consortium. The Council has paid particular attention 

,to developing policies and recommendations to the Executive Comnittee that 

will ensure the continuation of the Consurtium, strengthen itand .enable it
 

to-provide greater oservice to ,AID in the future.,
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W. G. Sanford also attended the annual meeting of the 211(d) Council 

of.Deans and .the Executive Committee in November, 1973. Then, he presented 

a paper "Effect of Temperature on the Uptake of Nutrients by Pineapple 

Roots" at the annual meeting of the American Society of Agronomy in Las
 

Vegas, Nevada (November, 1973).
 

R. C. Jones and G. W. Gribble attended the annual meeting of the American
 

Society of Agronomy at Las Vegas, Nevada (November 11-16, 1973). Two papers
 

were presented: "Plant Tissue Analysis by X-ray Fluorescence Quantometry"
 

by R. C. Jones and E. N. Okazaki and "Total Elemental Analysis of Rocks and
 

Soils by X-Ray Fluorescence Quantometry" by G. W. Gribble, R. C. Jones, G.
 

Uehara, and E. N. Okazaki.
 

J. A. Silva presented a paper at the annual meeting of the American
 

Society of Agronomy in Las •Vegas, Nevada (November, 1973). The paper
 

entitled "Fate of'Applied Silicon in an Oxisol during Five Years Cropping"
 

was authored by R. A. Khalid,-J. A. Silva, and R. L. Fox.
 

J. A. Silva also spent a week in Puerto Rico (March, 1974) working with
 

F. H. Beinroth of University of Puerto Rico to formulate plans for the 

Workshop on Experimental Design which was held in Hawaii during May 20-24, 1974. 

Plans for coordinating the AID..project onthe "Technology Transfer" were also 

made with the staff of the University of Puerto Rico. Some soils and crops of 

Puerto Rico were observed during the visit. 

D. P. Bartholomew traveled to Raleigh, North Carolina, where he is on a
 

half-year sabbatical leave at North Carolina State'University (starting
 

December, 1973).
 

W. T. Harada attended a,course 'n project evaluation which was ,presented
 

by the AID in Washington,bD. C.' (December, .1973).
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H. Ikawa traveled September 29-October 6,:19737to participate inP'ark
 
City. Utah, in-an AID- sponsored symposium, "On-Farm Management"Research and

Implementation"".and to present a paper entitled "Systems of Soil Classification
 

and their-Relation to Water Management".by L. D. Swindale, G. Y. Tsuji, and
 

H. Ikawa.
 

,H.Ikawa also.participated inthe Western Regional Technical Work
 

Planning Conference of the.National Cooperative Soil Survey (Soil Conservation
 

.Service, :USDA) held inSan Diego, California during January 21-25, 1974.
 

Benefit of-this conference isto be informed of the latest developments in
 

the soil survey program which includes soil characterization, classification,
 

and "interpretation, at the University.
 

H. IIawa attended a seminar on I"Soil Management and the Development
 

Process inTropical America" inCali, Colombia (February 10-14, 1974) and
 

also participated in.a post seminar soils tour of Colombia, Peru, and Brazil
 

(February 15-25, 1974). Contacts 'th individuals from different countries,
 

universities, and research instituv s were most beneficial. Information
 

gained and.compiled during the seminar and the soils tour (including numerous
 

photographs) are also very beheficial for use inresearch and teaching by
 

the individual and others in the-Department.
 

S. A. El-Swaify, while on a sabbatical leave.inAustralia, traveled from
 

Adelaide to Perth.during October 22-November 3, 1973 to meet with the
 

scientists at CSIRO and at. University of Western -Australia. Conferences were
 
'held inhe subject areas. of soil structure, mineralogy, conservation, .and
 

propertifes and.roles of sesquioxides. He.also traveled to Brisbane and
 

To nsvileAuring December 1-13,. 1973 to consult with and discuss research 

programs'.of colleagu'es at CSIRO inQueensland, :at the Universities of Queensland,
 

Grifi.th, and James Cook, and at the Sugar Bureau.. Information.gained on these
 

trips will benefit the research .program of the'individual'as well as that of
 

the Department.
 

http:Grifi.th
http:programs'.of
http:Management".by
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R''L Fox was: given partial' support to attend the followingqimeetings:
 

(a) Colorado State ,Pniversity - Prairie View A&M College - Texas A&M. 

Attended the Western Regional P Work group meetings and presented a report
 

"Relationships between yields and the external and internal phosphorus
 

requirements of crops"; presented a seminar on problems associated with
 

growing crops cn highly weathered soils at Texas A&M and gave guest lectures
 

at Prairie View.
 

(b) University of W. I.,Trinidad - Windward Islands - Dominican Republic.
 

Presented papers "Examples of Anion and Cation Adsorption by soils of
 

Tropical America" and participated in field trips to several of the Windward
 

Islands.
 

(c' Nevada - Florida. Presented paper on "Internal and external P
 

requirements for corn and sorghum growing on highly weathered soils" before
 

the Soil Science Society of America and presented an invited paper on
 

"Management of Andepts" beforethe Florida Soils and Crops Society and
 

participated in seminars before the Department of Soils, University of
 

Florida.,
 

3.4 Reports, Working Papers, and Publications
 

Balasubramanian, V., Y. Kanehiro, P. S. C. Rao and k. E. Green.
 
1973. Field study of solute movement in a highly aggregated

oxisol with intermittent flooding: 1. Nitrate. Jour. of
 
Environ. Qual. 2(3):359-362.
 

Balasubramanian, V. and Y. Kanehiro. 1974. Adaptability of nitrate
 
specific ion electrode for nitrate analysis in tropical soils.
 
Hawaii Agr. Exp. Sta. Dept. Paper 19. 16 pp.
 

Beinroth, F. H., G. Uehara, and H. Ikawa. 1974. Geomorphic rela
tionships of Oxisols and Ultisols on Kauai, Hawaii. Soil Sci.
 
Soc. Amer. Proc. 38:128-131.
 

3einroth, F. H., 
H. Ikawa, and G. Uehara, 1974. Classification of
 
the soil series of 'the State of Hawaii,in different systems.
 
AID Bulletin (manuscript submitted).
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,FoxR~A L:.- 1,973. -,Fertilityof the savanna soils., Seminarlo Sorbe 

Suelos de Sabana en el Tropico. Domini caw Republic. 

Fox, R. L. 1973. Phosphorus of Oxisols. 
Soil, Sci. Soc. (inpress). 

Proceedings Colombia 

Fox,,! R. L,. 1973..Management of Andepts. .Soi1 and-Crop Sci.. Soc. 
Florida Pri... (inpress). 

Fox, R. L. 1973. Agronomic investigations using continuous function
 
experimental designs--Ni.trogen,fertilization of~sweet corn.
 
Agron. Jour. 65:454-456.
 

Fox, 	R. L. 1974. Examples of anion and certain adsorption by soils
 
of Tropical. America. Tropical Agric. (Trinidad). In press.
 

Fox, 	R. L. and B.: Isobe. 1973. Crop quality control through soil
 
management techniques: manipulating nitrogen and water to ripen
 
sugarcane. Illustrated Concepts inTropical Agriculture No. 5.
 

Fox, 	R. L. A study of highly weathered soils of Puerto Rico. Part
 
III. Chemical properties. ,toderma (Manuscript submitted).
 

Goswami, K. P. and R. E. Green. 1973. Simultaneous extraction of
 
hydroxy-atrazine, atrazine, and ametryne from some Hawaiian
 
soils. Soil Sci. Soc. Amer. Proc. 37:702-706.
 

Jones, R. C., and G. Uehara. 1973. Amorphous coatings on mineral
 
surfaces. Soil Sci. Soc. Amer. Proc. 37:792-798.
 

Kagbo, R. B., R. S. de la Pena, D. L. Plucknett, and R. L. Fox.
 
1974. Mineral nutrition of taro (colocasia esculenta) with
 
special reference to phosphorus. Third Intern. Symposium,
 
Tropical Root Crops, Sierra Leone.
 

Keng, J. C. and G. Uehara. 1974. Chemistry, mineralogy, and taxonomy
 
of oxisols and ultisols. Submitted to Proc. of Florida Soil
 
and Crop Science-Society.
 

Rajan, S.S.S. and R. L. Fox. 1974. Phosphate adsorption by some
 
Indian soils and its application for predicting phosi)hate

requirements of millet. Indian Journal of Soil Science
 
(Manuscript submitted).
 

Rajan, S.S.S. and-R. L. Fox. Phosphate adsorption by soils II.Inter
pretation of adsorption isothermsand influence of phosphate
 
adsorption on release of hydroxyl, sulfate and silicate.
 
(Manuscript being reviewed).
 

Rao, 	P.S.C., R. E. Green, V. Balasubramanian, and Y. Kanehiro. 1974.
 
Field study of solute movement ina highly aggregated Oxisol
 
with intermittent flooding: 2. Picloram. J. Environ. Quality
 
3(3). (Inpress).
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'Ravoof, A. A., R. L. Fox, and W. G. Sanford. 1973. Low soil
 
temperatures depress root activity in the tropics. 
Illustrated
 
Concepts inTropical Agriculture Nd. 6.
 

Santo, ' and G.Y. Tsuji.
f.T. 1974. Soil bulk density and water
 
content measurements by gamma-ray attenuation techniques.

Accepted as Tech' Bull. Hawaii Agr. Exp. Sta. No. 98.
 

Swindale, L. D., 
G. Y. Tsuji, and H. Ikawa. 1973. Systems of soil
 
classification and their relation to water management. 
Symposium

on "AID's Role in On-Farm Management Research and Implementation."

Park City, Utah. 10 pp.
 

Tsuji, G. Y., 
R. T.Watanabe and W. S. Sakai. 1974. !nfluence of
 
soil micro-structure on water characteristics of selected
 
Hawaiian soils. Submitted to Soil Sci. Soc. Amer. Proc.
 

Uehara, G. and J. C. Keng. 1974. Management implications of soil
 
mineralogy in Latin America. Symposium on "Management of
 
Tropical Soils." Cali, Colombia.
 

Uehara, G., M. S. Nishina, and G. Y.Tsuji. 1974. The composition

of Mekong river silt and its possible role as a source of plant

nutrient in Delta soils. Report submitted to the United Nations
 
Committee for Coordination of Investigations of the Lower Mekong

Basin, Bangkok, Thailand.
 

Warner, R. M., R. L. Fox and S. Prasomsook. 1974. Preliminary

report on banana nutrition research. Hawaii Farm Science
 
(inpress).
 

3.5 Theses and Dissertations
 

Balasubramanian, V. 1974. Adsorption, denitrification, and movement
 
of applied ammonium and nitrate in Hawaiian soils. Ph.D.
 
dissertation. Univ. of Hawaii.
 

Gribble, G. W. 1974. Total chemical analysis of rocks, soils, and

clay minerals by x-ray fluorescence quantometer. M.S. thesis.
 
Univ. of Hawaii.
 

Hirunburana, N. 1974. Inorganic nutrition of papaya (Carica papaya L.)
and macadamia (Macadamia integribolia, F. Muell). Ph.D.
 
dissertation. Univ. of Hawaii.
 

Keng, J. C. W. 1974. Surface chemistry of some constant potential soil
..


colloids. M.S. thesis. 
Univ. of Hawaii.
 

Khalid, R.A. 1974. Residual effects of calcium silicate on the move
ment and unavailability of nutrients in tropical soils. Ph.D.
 
dissertation.. Univ. of Hawaii.
 

ishina, M. S. 1974. The composition ofMekong Riversiltapd its possible

role asa source of plant nutrient inthe Delta. M.S. thesis. Univ.
 
of Hawaii.
 

;anto, L. T. 1974. 
Soil water hysteresis in the inter-aggregate voids
 
of two Hawaiian Oxisols. M.S. thesis. Univ. of Hawaii.
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3,6 Dissertation Abstracts
 

alasubramanian, V.; 1974. Adsorption, deni triMfication, and.move

ment; of .applied ammonium and nitrate,in'Hawallan-soil s. 

Ph.D. dissertation.l .,Univ..of 'Hawaii 

Thefactors influencing adsorption, denitrification andjo 6 ment of 

applied ammonium and nitrate in tropical* Ha*aiian soils were investigated.
 

Suggestions are incorporated,'to maximize prop uti'ilzation of field-applied
 

fertilizer nitrogen and to minimize loss of mineral nitrogen through leach

ing and denitrification.
 

Some oxidic tropical soils, such as the Hydrandepts and 'Gibbsihumox,
 

in Hawaii were found to adsorb nitrate significantly inpH ranges below 6.
 

Non-specific anion adsorption is believed to be the major mechanism by
 

which nitrate was adsorbed.
 

The zero point of change (ZPC), which has a close relation with non

specific anoin adsorption, isdefined as the pH where the net sum of change
 

is zero. The high ZPC of the subsoil of the Hydrandepts was attributed to
 

the extensive hydration of their iron and aluminum oxides. Hydrolysis and
 

polymerization of the hydrated oxides were suggested as major mechanisms for
 

the decrease of ZPC and pH on-lrying the Hydrandepts.
 

Any change inthe ZPC was .shown to vary the nitrate adsorption. The
 

significant decrease of nitrate adsorption due to dehydration of the Hydrandepts
 

was explained by the change in the ZPC, pH, crystallinity, and surface area
 

op drying. Since this dehydration process is irreversible, itwas concluded
 

that these soils should not be allowed to dy excessively by exposure to
 

direct sun and win, as to preserve their high exchange capacities, both
 

,for,',anions'and cations.
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The surface of the Hydrandepts and Gibbsihumox became less positive or
 

more negative on liming, 'and this Was reflected inthe (increased) amonium
 

and (decreased) nitrate adsorption by the limed soils. The finding that
 

raising of soil pH beyond 5. 'with lining produced NO- repulsion inthese
 

soils should be taken into consideration inany liming program.
 

Denitrification loss was found to be important only in soils with large
 

amounts of water-soluble organic matter and nutrients. Available energy
 

source appeared to play a dominant role indenifrification. N2 and N20 gases
 

were the prime denitrification products inall the soils studied. Denitrifi

cation potential was very low in Oxisols with poor organic carbon (both water

soluble and total) content.
 

Inan infiltration study, itwas found that the practically irreversible
 

adsorption of ammonium was responsible for its retention in the Molokai soil. 

It was further shown that the higher the amount of water infiltrated, the
 

deeper was the position of nitrate peak. An explanation is given on how to
 

take advantage of the-lag of nitrate peak with respect to the wetting front
 

in the initially moist soil during transient water flow. For soils with the
 

same initial moisture content, the depth of nitrate peak was indirect pro

portion to its wetting front. Thus by controlling the wetting front, one
 

can control the depth of maximum solute concentration, irrespective of the
 

rate of water application.
 

In short, modified management practices based on the knowledge of nitrogen
 

transformation and transport in soils as well as nitrogen uptake by crops will
 

ensure efficient (nitrogen) fertilizer use in crop production with a minimum
 

chance for the pollution of ground water by nitrate.
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Hifrunburana, N.11974. Inorganic .nutrition' -of pay,(Carica
papaya,L.,) and macadamia (Macadamia integribolia,, F. Muell). 

,Ph.,D.dissertation. Univ. of Hawaii. 

Nutritional requirement study of papaya and inacadamia were conducted in 

three parts: (i)visual deficiency symptoms for N,Mg and B and the internal 

concentrations of these three elements associated with the symptoms in.,the 

greenhouse experiment were established; (ii)the effects of calcium carbonate 

and calcium sulfate with various sources of N on the nutrient composition
 

and growth of papaya were investigated inthe field experiment; (iii) 
the
 

role of B in reducing Mn toxicity of papaya on-the Wahiawa soil 
inthis field
 

was studied.
 

Papaya trunk weight, as well as trunk circumference, was found to be 
usable as an index for final yield of papaya. Maximum trunk weight was
 

obtained at the 120 ppm N in the substrate with 1.73 percent N content in
 

petiole No. 6. Concentrations of N inexcess of 120 ppm resulted indecreases
 

of 1q, S, K, Fe, and Mn, and increased concentrations of P, Ca and Zn. 

The external Mg requirement for optimum growth of papaya was about 12 ppm.
 

At this level, Mg content of papaya was found to be 0.22 percent in the leaf 
blade and 0.61 percent in the..petiole. The increase inMg concentrations in 

the substrate did not affect the internal concentrations of P and K but 

caused Ca, Fe, Mn and Zn concentrations to decrease. 

Under greenhouse conditions, maximum growth of racadamia was obtained 

at the 30 ppm N inthe substrate which was,associated with 1.6 percent N in 

recently matured leaves., The excess N applications injured macadamia_ roots. 

The content of P,Ca, Mn, Zn, andprobably Fe in leaf decreased when Nwas 

increased beyond 120',-pm. 
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Visual symptoms of Mg deficiency inmacadamia appeared at 0to 1.5 ppm
 
Mg in the added solution. The critical level of flg inmacadamia tree was
 

established as 0.12 percent Mg in recently matured leaves. 
There was no
 

pronounced effect of Mg on other nutrient composition of macadamia with the
 

,exception of K decrease.
 

Recently matured leaf blades seemed to be the best plant part to be
 

used as an indicator of B status in papaya. Boron deficiency symptoms were
 

associated with B 
content in leaf blades below 12 ppm whereas B toxicity
 

occurred at 0.4 ppm added B. Itwas recommended to keep the internal B
 

content at the range of 30 to 50 ppm B.
 

The critical B content of macadamia was 10 ppm in recently matured
 

leaves. A 20 ppm B content in leaves was recommended as the sufficiency
 

level. The concentrations of B above 65 ppm in recently matured leaves were
 

probably in the range of toxicity.
 

The effect of calcium carbonate and calcium sulfate with various sources
 

of N on growth and nutrient composition of papaya was investigated in the
 

Wahiawa soil. Applications of Ca ineither forms at the rates of 400, 800
 

and 1200 ppm resulted in highly significant dry weight increase over the
 

control. Reduction of growth caused by overliming was shown at the level of
 

1200 ppm Ca as calcium carbonate. Therefore, the optimum level of liming
 

the soil to improve papaya growth should be to the pH range of 5.7 to 6.1 or
 

5.5 to 6.5 me/lOOg of Ca. 

The application of calcium carbonate and calcium sulfate alleviated Mn 

toxicity inWahiawa soil. The preplanting N NH4OAc extractable soil Nn at 

7.2 ppm was considered enough to cause injuryto papaya growth. 
The tolerable
 

content of Mn for papaya growth was below 140 ppm in leaf blades and 35 ppm
 

in pestioles.
 



.The'amoUnt of.C 4,nSthe:soil as well, assoil pH; were used to,;approximately 

est-imate a, toxic 'cncentrationf of in :papaya by Using a multipl 'regressioncn'" 

analysis. Amore precise"estimation was OBtained when Mn Mg'soI and' soil 

were j also- included as variables 'in.the analysis. -

Calcium sulfate applications increased the concentrations of leaf:; N, P, 

K and S. A: similar trend was'found in calcium 'carbonate experiment except 

leaf Nand P decreased at the, highest level ;of Ca'appl Tcation- (1200 ppm). 

Urea application significantly increased Soil pH in'both calcium carbonate 

and calcium culfate plots, and lowered extractable Mn than did ammonium nitrate 

and ammonium sulfate. 

The effect of B application on alleviation of Mn toxicit.v was demonstrated
 

inWahiawa soil using papaya as the indicator plant. Application of B to the
 

soil tended to decrease Mn content of leaf blades at postplanting, especially
 

at the levels of 0.2 and 0.4 ppm adjusted B levels insoil solution. Below
 

or above these concentrations, the influence of B seemed to be less effective.
 

Itcan be concluded that the effect of B on papaya growtF in hT.gh. Mn soil of
 

Wahiawa isan indirect one. Possibly, B can react in the following ways:
 

(1) forming complex molecules witfisoil Mn d.rectly as it does with the hy

droxides of Al and Fe; (ii)depressing amounts of Mn absorbed by plant roots,
 

and (iii) increasing availabilities of othereements, such as Ca, Mg, P and
 

Fe, which in turn may enable papaya: plants to survive the high Mn content in
 

the soil.
 

Khalid, R. A., '1974. Residual 'effects of'calcium silicate on the
 

movement and unavailability of nutrients in tropical soils. 

Ph.D.." dis'sertation. 'Univ.- of Hawaii. 
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The residual effects of calcium silicate on plant uptake and movement
 

of nutrients in a Gibbxihumox were studied in a 
series of three experiments.
 

First, Kikuyu grass and desmodium were grown inthe field to determine the
 

magnitude of response to residual Si applied several years earlier at various
 

P and pH levels; second, the partial recovery of applied Si during five years
 

of cropping was determined at 3 pH levels; and third, uptake of residual Si
 

by rice grown on soil collected from the field experiment at the end of five
 

years was studied ina growth chamber. A study of soil Al extraction methods
 

in relation to plant Al 
uptake and yield was also conducted on some Hawaiian
 

soils.
 

The combined yields of seven hay;ests of kikuyu grass and desmodium
 

increased significantly with increasing residual P levels, but was not sig

nificantly affected by residual Si or soil pH. 
The relative yield differential
 

between the three Si treatments decreased sharphy with time and at the end of
 

56 months yield from 1660 Si was only 2.5% higher than that without Si, where

as yield from 830 Si was less than the yield without Si. The decline with
 

time in relative yield response to P applications, on the other hand, was
 

small indicating a continued efficiency of P applied 56 months earlier in
 

increasing yields on a Gibbsihumox. However, itshould be pointed out that
 

two supplemental additions of P
were made 21 and 27 months after the initial
 

treatments. 
Although residual Si produced highly significant increases in
 

water-extractable soil Si, 
the levels at the end of the experiment were low
 

which suggests that supplemental amounts of calcium silicate may be required
 

to maintain yield response to Si. Modified Truog-extractable P was significantly
 

higher at 1660 Si than at zero Si five years after Si applications. Phosphorous
 

requirements of a Gibbsihumox were decreased significantly by residual Si and
 

P in samples collected after 5 years of cropping. However, residual P 
was
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about 7 times more effective than residual Si in reducing P requirements. 

Multiple regression analysis indicated that in addition to the initially 

applied treatments, soil P and Al and plant P, K, Mg and possibly also 

Mn, Zn, Al and Ca were important to plant growth in both species. 

Plant uptake by the sugarcane plant andratoon crops, corn, and seven 

harvests of kikuyu grass accounted for 12 to 21 percent of the applied Si 

while exhaustive extraction of profile samples taken at the end of five 

years,with O.IN acetic acid, adjusted to pH 3.5 and containing 50 ppm P, 

recovered 14 to 28 percent of the applies Si. There was no evidence that 

applied Si moved below 30 cm. Total recovery of applied Si ranged from 

28 to 43 percent which means that 57 to 72 percent of the applied Si 

remained in the soil in some form not readily displaced by phosphate solution. 

Rfce plants extracted proportionately more native Si than did phosphate 

solution which resulted in comparable amounts of added Si being recovered by 

the two methods. Silicon uptake by rice accounted for 8 to 30 percent of 

applied Si and exhaustive phosphate extraction recovered 13 to 23 percent 

of applied Si. 

The amount of Al extracted by various solutions decreased in the order 

of IN ammonium acetate + 0.2N.barium chloride, pH 4.8 > INfbarium chloride 

IN potassium chloride > water > 0.011 calcium chloride. Aluminum extracted 

from five soils was in the order: Akaka (Typic Hydrandept) > Halii (Typic 

Gibbsihumox) > Wahiawa (Tropeptic Eutrustox) > Lualualei (Typic Chromustert) 

= Kawaihai (Ustollic Camborthid) which was related to the degree of weather

ing and the amount of rainfall affecting the soil. Soil Al extracted with 

unbuffered solution, expecially IN potassium chloride, was more close., 

related to plant Al where as Al extracted with buffered solutions, especially 

IN ammonium acetate, pH 4.8, was more closely related to plant yield than 
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that extracted with other methods. However, R valuesfor the soil Al-yield 

relationships were generally lower than those for soil Al-plant Al relation

ships suggesting that while soil Al has a strong influence on plant Al, it
 

has considerably less effect on yield.
 

4. Impact of Grant Supported Activities in Developing Institutional
 

Capabilities: Through the 211(d) grant, the University of Hawaii has been
 

able to improve the teaching a:,4 research capabilities. In undergraduate
 

teaching, continuous efforts were made to up-grade the courses by further
 

improvement in the audio visual tutorial approach and by publication and
 

distribution of illustrated concepts. In graduate teaching, the students
 

and staff were given the opportunity to attend the soil formation and classi

fication class which was offered by a visiting professor. There were also
 

opportunities to attend several seminars presented by visiting Professors
 

Southard, Munns and Doxtader who were supported by the grant. Through
 

travel and participation in seminars or like activities in out-of-state
 

institutions, the teaching faculty developed further competency by contact
 

with other of similar interests and by collecting teaching aids or materials.
 

In research, special effort was made to strenghten the programs of soil
 

mineralogy. Instrumental methods of analysis have been or are being developed,
 

and these developments have directed influence on the other research programs
 

in the Department; for example, mineral composition of soils and the relation
 

to plant nutrition. Input also has been made in the areas of soil chemistry,
 

soil physics, and soil characterization and classification. The studies of
 

these areas are significant because they have direct bearing on the knowledge
 

of the behavior of soils. Then by conducting research in soil fertility and
 

crop production, further understanding of the management of tropical, soils
 

was obtained. In this fourth year of the grant, the University of Hawaii,
 



together with the other members of the consortium are beginning to shoW the 

capability to undertake projects which deal"with -less developed countries. 

Hawaii and Puerto Rico, for example, are planning to carry out a Benchmark 

Soils Project which will investigate crop prodiction and land capabilities 

of a network of tropical soils in Hawaii, Puerto Rico, Africa, Asia, and 

South America. 

5. Utilization of Institutional Resources in Development: The
 

following activities were performed by L. D. Swindale, Associate Director
 

of the Hawaii Agricultural Experiment Station:
 

(a) Development of-an AID contract with the University of Hawaii on "Crop
 

Production and Land Capabilities of a Network of Tropical Soil Families"
 

(b) Organizing and participating in a workshop on "Experimental Designs
 

for Predicting Crop Productivity with Emvironmental and Economic Inputs"
 

which was jointly sponsored by AID, the University of Puerto Rico, and the
 

University of Hawaii, and involved all the Consortium Soils Departments.
 

(c) Developed an agreement with ARS for establishment in.the University
 

of Hawaii of on-line bibliographic and current research awareness services
 

for tropical agricultural research.
 

(d) Worked towards the establishment of a Tropical Agricultural Research.
 

and Training Center at the University of Hawaii under the authority of
 

section 406 of the Ford for Peace Act (PL -480).
 

G. Uehara is on a year's sabbatical leave (September 1973 -August 1974). 

He.was at Cornell University until December 1973, working with M. Drosdoff 

and M.-G. Cline;.and is now at North Carolina State University working with 

C. B. McCants and others. At both institutions, he held seminars and classes 

on the physics, chemistry, and mineralogy of tropical- soils. During the 

year,ohe presented papers at the.Florida Soil and Crop Science Society and 



at a seinaron '"Soi -Management and the',Development, Process. in "Tropica 

America" in.Cali, :Colombia (February 10-14, 1974). He also participated 
in a post seminar soil s tour of Colombia, Peru, and Brazil '(Feb-25 

1974) 

D. P. Bartholomew is on a half-yea'r's sabbatical leave at NoIth
 

Carolina State University.-, He has taken four soils from Hawaii, 
two
 

Oxisols and .twoUltisosj,.for,,study in the phytotron at North Carolina
 

Statei., 

J. A. Silva coordinated the program for the workshop in Haw.ii on 

"Experimental Designs for Predicting Crop Productivity with Environmental
 

and Economic.Inputs" (May.20-24, 1974). 
 He also presented a position
 

paper of Hawaii "Field .Experimentation to allow Economic Evaluation of
 

ManagementI.and Environment Effe ts on Soil Productivity. 
Silva.was
 

assisted by G. Y. Tsuji, 'H., Ikawa,,and others incarrying out the program
 

of the workshop. The results of the workshop can be used to guide a 
new
 

AID-sponsored project on correlating food crop yields on a 
network of
 

benchmark soils and in determining scientifically the trasnferability of
 
agroproduction technology among developing tropical countries.
 



Foilowlng are studentsand faculty. or staff in the Department of 

Agronomy and Soil. Science at the University of Hawai i: GradUate' Students 

[support from State, East-West Center 	(U.S. State Department).,. Rockefel Ier
 

and Ford Foundations, Country of Origin, FAO, etc.) 

Name 	 Arrival Date Advisor Home Country
 

Agronomy--M.S.
 

1. Aragon, Ernesto L. Fall '72 D. L. Plucknett Philippines
 
2. Ayers, Dennis W. Fall171' ! H.: Y Young UaS. 
3. Hurdus, Alan R. Fall, '71 P. P. Rotar U.S.
 
4.., Ingamells, James'L. Fall,74 - ;',',P',P.P1,Rotar U.S.
 
5. Kadzimin, Saleh B. Fall '73 P. P. Rotar Malaysia

6. Kagbo, Robert Fall '72 W. G. Sanford Sierra Leone 

Agronomy--Ph.D.
 

1. El-Tahir, Awad Spring -'70' J. A. Silva Sudan 
2. Eriksen, Flemming I. Spring' '74 A. S. Whitney Denmark
 
3. Floresca, Emmanuel Fall'71 D''L'. Plucknett Philippines
 
4. Guevarra, Anacleto Fall '71 P. P. Rotar Philippines

5. Pellek, Richard Fall '71 Y. N. Tamimi U.S. 
6. Pyon, Jong Yeong Fall '72 D. L. Plucknett Korea
 
7.. Seng, Tee Spring"'68 W*, G. tSanford Malaysia
 
8. Skolmen, Roger G. Fall '73 P. P. Rotar U.S.
 

'9. Walters, Gerald A. 'Fall-'73> i P. :P. Rotar U.S. 

Soil Science--M.S.-

1. Daud, Abdul'R..S. Fall '72', S.-A. El-Swaify Malaysia
2. Elder, Vincent Spring !73 B. L. Koch U.S.
 
3. Furukawa, Michael N. Spring"'73 "k Green -U.S. 
4. Oya, Jean 	 Fall '72 B. L. Koch U.S. 
5. Tama, Kato 	 Fall:. '72 .S.-A. El-Swalfy Cook Is,. 
6. Tengah, Abdullah B. C Fall '72 S. A. El-Swaify Malaysia 

Soil Science--Ph.D.
 

1. Alvarez, Robustino Fall .'72 J;. A. Silva .Argentian
 
.2. Asghar, Mohammad Fail ,72 . Y. Kanehiro Pakistan
 
3. Arain, Mohammad Saeed .Fall '71 R: L. Fox Pakistan 
4. Braide, Jonathan Fall _'68 "G. Uehara Nigeria

5. Hudnall, Wayne H. Spring.'72. .R. ,C. Jones U.S. 
6. Jellinger, Alice Spring'.'69 P., C, Ekern, U.S. 
7. Mukhtar, Muhammad Fall '72 R. E. Green Pakistan. 
8. Periaswamy, Sirapalli Fal '70 H. Ikawa. India
 
9. Qureshi, Ara H. Fall '73." .Y. N..Tamimi Pakistan 

10. 	Rao, Palakurthi .Spring'*'70 R.-E. Green India 
"11. Stoop Willem 'Fall .'71 R. L. Fox Netherlands
 

12. Syed, Muhammad M. Fall. '69 s. A. El-Swaify India
 
13.. Wann, Shing-Sun Fall '73 G. Uehara Republic of China.
 
14. Watanabe, Roger T. Fall '69 G. Uehara U.S.
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Research and Teaching.i'Sff (Support from State funds)
 

Name Specialty
 
Agronomy
 

Partholomew,-Duane"P. Crop Physiology, Plant Nutrition
 
.u
Bullock, Richard Tree Physiology


3. De LarPena, Ramon Root Crop Production, Crop Physiology

4. P1ucknett,' Donald L. Crop Management, Weed Control
 
5. Rotar, Peter P. 
 Plant Breeding, Cytogenetics

6. Sanford, Wallace G. Plant Nutrition, Physiology

7. Tamimi, Yusuf N. 
 Forest Soils, Nutrition
 
8. Thompson, John R. Crop Production
 
9. Urata, Ukio Plant Breeding


10. Whitney, A. Sheldon Plant Nutrition, Crop Physiology

11. Young, Hong Yip PlantNutrition, Chemistry

12. Matsuyama, Dennis Research Associate
 
13. Yoder, Ronald 
 Research Associate
 

Soil Scienc
 

1. Ekern, Paul C.Jr. Soil Management, Soil Physics

2. El-Swaify, Samir A. 
 Soil Physics, Irrigation

3. Fox, Robert L. Soil Fertility, Crop Management

4. Green, Richard E. Soil Physics and Soil-Pesticide Beh'vioi
 
5. Ikawa, Haruyoshi Soil Genesis and Classification
 
6. Jones, Rollin C. Soil Mineralogy

7. Kanehiro, Yoshinori Soil Chemistry, Soil Fertility

8. Koch, Burton Soil Microbiology

9. McCall, Wade. W. Soil Fertility


10. Silva, James A. Soil Fertility, Soil Chemistry

11. Swindale, Leslie D. 
 Soil Genesis and Classification
 
12. Uehara, Goro 
 Soil Physics, Mineralogy, Water Science
 
13. Watanabe, Roger T. Soil Testing
 

Research Staff (Contractual)
 

Name 
 Title
 

1. Ahuja, Lajpat Assistant Soil Scientist
 
2. Ayers, Dennis Research Associate
 
3. Bower, Charles Soil Scientist
 
4. Chang, Annie 
 Junior Researcher
 
5. Dangler, Edgar Assistant Soil Scientist
 
6. Escalada, Rudolpho Junior Agronomist


-'
7. Mapes, Marion Assistant Agronomist

8. Mishima, Helen 
 Research Associate
 
9. Okazaki, Ernest N. 
 Junior Soil Scientist .

10. Tsuji, Gordon Y. Assistant Soil Scientist
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Staff and Students (Full or: Partial Support from. 211(d) Grant during 1973-74)
 

Position Namee 
Graduate Research Assistant ..Robustiano Alvarez Soil Fertility 
Soil Scientist I Charles Bower Soil Chemistry 
Graduate Research Assistant Jonathan Braide Soil Chemistry &.Mineralogy 
Jr. Researcher Annie Chang Analytical Chemistry-
Visiting Associate Professor Kenneth Doxtader Soil Microbiology 
Graduate Research Assistant.. Vincent Elder Herbicide Decomposition 
Graduate Research Assistant Ericksen Flemming Pasture Management 
Graduate Research Assistant Michael Furukawa' Soil Physics 
Graduate Research Assistant Grant Gribble Soil Mineralogy 
Graduate Research Assistant Niwat Hirunburana Soil Fertility 
Graduate Research Assistant ,Wayne Hudnall Soil Mineralogy 
Graduate Research Assistant Alice Jellinger Soil Physics 
Graduate Research Assistant Rashid Khalid Soil Fertility 
Visiting Soil Scientist Donald Munns Soil Fertility 
Jr. Soil Scientist Ernest Okazaki Soil Chemistry & Mineralogy 
Graduate Research Assistant Jean Oya Soil Microbiology 
Graduate Research Assistant Richard Pellek Forest Soils 
Graduate Research Assistant S. P. Periaswamy Soil Genesis 
Assistant Soil Scientist William Sakai Electron Microscopy 
Graduate Research Assistant Lance Santo . Soil Physics 
Visiting Soil Scientist Alvin Southard Soil Genesis 
Assistant Soil Scientist Gordon Tsuji Soil Physics 
Graduate Research Assistant Shing-Sun Wann' Soil Physics 

6. Other Resources for Grant-Related Activities: Approximately 15, 

members of the-staff who,are supported by state or federal funds are
 

directly and indirectly related to the research activities of tie 211(d) 

grant. Manyof them serve as academic advisors to graduate'studehtswho.i
 

are supported by the 211(d) grant..-, :The state or federal -supported salaries 

exceed $200,000.annually. -


The,study of the Lower .Mekong Basin:!by G. Uehara, principal investigator,
 

reported in the previous year's:report,.has provided $40,000 to, the
 

Department..I. .- *,, . 

The recent grant .from AID,:for the benchmark soil project, to."study 

crop production and Iand., ca pabil'ities, of.a network of tropical ,soil famii es 
r vian t e ,6 0 ... .,:-:i,[i, . • 

will provide stie $680;630,within a period of twoyears. 
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-7..NextYears: Pan-of.Work:

7.1 Teaching and Extension Services: -'A Tropical Agronomy Short
 

'C6urse"will be held.'in Honolulu inJulhe, 1975. The -program of this,short
 

course vwi l ,,be planned: and coordinated by.W. G. Sanford, G. Uehara, and
 

W.1 VW.McCal. 
 -

>-At; least:"two of thestaff members may participate inthe ICRISAT
 

meeting'which will be held inDecember, 1974..
 

Plans are,,:being made to organize a file of reports and other materials
 

obtained at various seminars,or symposia attended by the various members
 

of the'.Department. The file will also include colored slides with notes
 

or narration. These materials can then be available to other members of
 

the!Department for use intheir teaching and extension activities.
 

7.2.Research: The mineralogical aid chemical research programs of
 

R..,C,.;Jone's, .E.N..-Okazaki, W. H. Hudnall, J. Braide, and others will 

continue with -further ;work by means of the x-ray quantometer, electron 

,.microscope, and; the x-ray: diffractometer. As cited under the Accomplishment 

section,• efforts will be directed toward improvement in the total analysis 

-of rock,: soil, and-mineral samples, especially in the high concentrations 

of Fe203 and the low concentration of Si0 2. 

The mineralogical investigation of two sequences -of volcanic ash 

soils will be initiated byl.-H. Hudnall. Aside from detailed studies by 

transmission andrscanning electron microscopy,, techniques such,as neutron 

dctiVation; analysis wil-l.e used to -differentiate the .soil 'sformed from 

andesitic-i.ash 'and basal tic-ash., Special. ,emphasi s wil,l also ,be placed, on.,.. 

-identificatioi- of amorphous inorganic materiats. , . 

- "'-The -resin, be conti nued - ,:diohexchange ,study:wll byJ. Braide.,-, 

Accomplishment of the-ob ectives will fac I.iate.analysis omanyO,1, 
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sampl eswhich are being characterized- for' so§l ,assification,*.-1nutrition 

or fertility, and crop production' , 

'The distri bution of the 'Alfisols. or soil 'S,,with .high'hbase statuswil 

be examined on the other,: islands,,of.Hawai by..A..R. Southard and ,H. .Ikawa. 

The geographical areas of investigation will be similar to that ofOahu;,' 

expose dto the Northeast!.tradethat',is',' on ."the northern -s lopes,which: are 

winds, inareas where there is*.,influence, of,:sea sprayl, or in areas.- where, 

-the.parentl rockor ,parent material, are al kal i c. !1-Several. pedons, will be 

collected .ifor laboratory characterization.,, Southard and. Ikawa, wi11 al so.: 
seek'soils inHawaii which would be similar- in classification to ,those of 

Puerto Rico.-

Thelaboratory characterization of,the Humults on the, isiand of,Oahu
 

wil l.,bet made, by S., P.. Pariaswamy, with .special emphasis on, the mineralogical 

'andphysical' properties and their relation to behavior. When the study is 

completed, it is expectedthat soil date. interpretations can be: used more 

effeetively in supporting,. for example,, (1) construction of.,houses,"andother 

dwellings,, (2).,erosion control,, (3), crop, production, and in evaluating 

(4)! ,watershed behavior and- aireas subject -to soil. shippage in -Windward Oahu. 

Research work on soil Waterl hysteresis-and vertical infiltration in
 

the Molokai ;: and Wahiawa, ( Ox isol s) soils will. be -'published: by, G.,, Y,. Tsuji. 

The. new Benchmark soils. project, recently funded by, AID, wil- also. be 
coordinated by Tsuji. Samplesites must be, selected;, samples-must.be 

collected,,, characterized, '.and .classified;,-a nd;fertility 'experiments, must 

finally. be establishied to fulfill objectivesfthe' new-the project. 

Further studies on nitrate,accumul at-ion in .tropical .-plantsand soils, 

on the movement ofcappli ed,ammonium'and,nitrate,-and on-the decomposition 

Of:organc imatter residue- areplanned. byV..,Yi. Kanehiro. • 

http:samples-must.be
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The experiment of J. A. Silva and his graduate student on the pH
 

requirements of crops will be planted to sorghum, following the harvest
 

of the ratoon crop of sugarcane. The nutrient culture solution will be
 

completed and the data from the sugarcane experiment will be used in
 

preparing a Ph.D. dissertation. Work on the reaction of 3i will also be
 

continued and new instrumental procedures will be used to analyze the
 

samples.
 

On sabbatical leave from the University of Hawaii will be R.L. Fox,
 

who will be conducting soil fertility experiments at IBADAN inNigeria.
 

Joining the staff at the University of Hawaii on a six-month sabbatical
 

leave from New Mexico State University will be J. U. Anderson. 
He will
 

participate inmeneralogical research, particularly electron microscopy of
 

soil clay minerals, with R. C.Jones.
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REPORT OF NORTH CAROLINA STATE UNIVERSITY 

FOtR THE PER~IOD 

JULY 1, 1973 "TO JUNE 30, 1974 

A. 	TITLE: A Grant to Strengthen the Capabilities of North Carolina
 
'State University In*~--

(Grant AID/cad 2835)
 

B. 	GRANTEE: North Carolina State University
 

C. 	DIRECTOR: Dr. P. A. Sanchez
 

D. 	STATISTICAL SUMMARY:
 

i -Period of Grant: -November 2, 1970 to November 2, 1975
 

2. 	Amoint of Grant: $500,000.00
 

3. 	Expenditures:
 

3.1 	For report period: $68,045.00
 

3.2 	Accumulated: $169,585.00
 

3.3 	Anticipated for next year: $123,000.00
 

E. 	NARRATIVE SUMMARY:
 

The,ompetency of North Carolina State University as a center of
 

expertise in soils of the tropics continues to be significantly and
 

measurably strengthened through the financial support provided by the
 

grant during its fourth year of operation. In addition to the previous
 

efforts in the areas of teaching and research, the.thrust of this year's
 

activities have concentrated on utilizing this expertise in developing
 

countries.
 

The priipal activity' of the year was to improve linkageB with
 

tropical soil scientists :through.1) organi4ngand'onducting'a major
 

http:123,000.00
http:169,585.00
http:68,045.00
http:500,000.00


Seminar on Tropical SbilSManagement, with'participation of:about 250
 

soil scientists, 2). conducting.a post-seminar tour through'key areas
 

of South America, and'3) publishing in book form the Review of Soils
 

.
Research in:Tropical Litin America in English and.Spanis,',and 4) fbr

mulating plans for establishing a Tropical Soils Network Center as the
 

outreach arm of the Consortium.
 

F. GENERAL BACKGROUND AND PURPOSE OF THE GRANT:
 

A grant to strengthen the capabilities-of North Carolina State
 

University i special.problems of tropical soils was approved on Nov

ember 2, 1970 for a five-year period. Its purpose is-to increase the
 

capability of the Soil Science Department in becoming.a center of ex

pertise for training, research, and technical assistance in soils of
 

the humid tropics. The subject matter emphasis is on soil fertility
 

and management; the initial geographical emphasis is Latin America.
 

Additional efforts which contribute to the broad objective of the
 

grant is provided by two other AID-funded activities: The International
 

Soil Fertility Evaluation and Improvement Program (ISFEIP), Contract
 

AID/la 646, and a research program entitled I"Agronomic-Economic Research
 

on Tropical Soils", Contract AID/csd 2806. 

Objectives of the Grant 

.1Objective's resta'teda 

(1) To establish a senior faculty professorial position 
at North Carolina State University in tropical soils 
to coordinate efforts of other departmental research 
activities in the tropics and those of the other 
four cooperating universities.
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(2) To provide visiting professionships through which
 
North.Carolina State University will bring additional
 
expertise and experience from the other cooperating
 
.institutions and from other sources.
 

(3): 	 To provide graduate research assistantships for
 
students in tropical soils in North Carolina State
 
University degree granting programs.
 

(4) To provide (a)for travel of graduate students to
 
tropical areas for training, (b)for support of
 
such students while overseas, and (c)for travel
 
and support of faculty to supervise them and to
 
consult with cooperating institutions.
 

(5). 	To provide graduate exchange assistantships so that
 
students of the four cooperating institutions may
 
have access to the strengths of North Carolina State
 
University.
 

(6) To modify existing soil courses and develop new
 
courses in tropical soils for use by AID and the
 
personnel involved in tropical soil and crop man
agement and related activities in the less developed
 
countries.
 

(7) Strengthen library and other information services and
 
provide support for the preparation of training
 
materials on soil and crop management in the tropics.
 

2. Review of the Objectives
 

The activities during this report period remain consistent with
 

these objectives. No modification of the original objectives is con

templated. As the program develops, however, more emphasis is given to
 

the utilization aspects.
 

ACCOMPLISHMENTS
 

1, Staff Involvement
 

A large proportion of the faculty are involved in tropical soils
 

studies. This policy permits that the increased expertise attained
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through the grant- is weaved throughout the fabric oif the Department. 

During'this year, 22 professors and 21 graduate students were involved
 

in various-degrees in teaching, research, and-technical assistance in
 

tropical regions. This represents 40% of the Department's faculty and
 

50%'of its graduate students. A complete list appears in Table 1.
 

Five faculty members and four graduate students are presently stationed
 

overseas. 
They conduct research and technical assistance activities
 

supported by the two AID contracts in Brazil, Peru, Panama, Costa Rica,
 

and Guatemala.
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Table 1. 	Soil Science Department staff involved in tropical soils
 
teaching, research, and technical assistance programs.
 

Faculty
 

C. B. McCants, Professor and Department Head
 
P. A. Sanchez, Associate Professor and Project Leader, Grant csd/2835
 

and Contract csd/2806, tropical soils teaching and reseorch
 
J. W. Fitts, Professor and Director, International Soil Fertility
 

Evaluation and Improvement Program (ISFEIP) Contract la/646.
 
W. V. Bartholomew, Professor, organic matter transformations
 
S. W. Buol, Professor, soil genesis teaching and research
 
R. B. Cate, Visiting Associate Professor, ISFEIP, (Guatemala)
 
M. G. Cook, Professor and Coordinator, Academic Affairs
 
F. R. Cox, Associate Professor, soil micronutrient research
 
R. B. Daniels, Professor, soil gemorphology (USDA)
 
J. W. Gilliam, Associate Professor, analytical services
 
M. A. Granger, Research Associate, tropical soils
 
A. H. Hunter, Visiting Associate Professor, ISFEIP, soil analysis
 
E. J. Kamprath, Professor, soil fertility teaching and research
 
G. S. Miner, Assistant Professor, soil fertility teaching and research
 
J. J. Nicholaides, Visiting Assistant Professor, ISFEIP (Costa Rica)

D. D. Oelsligle, Visiting Assistant Professor, tropical soils research
 

(Costa Rica)
 
S. S. Portch, Visiting Assistant Professor, ISFEIP, (Panama)
 
G. Uehara, Visiting Professor, tropical soils
 
J. L. Walker, Visiting Associate Professor, ISFEIP (Guatemala)
 
D. L. Waugh, Visiting Associate Professor, ISFEIP
 
S. B. Weed, Professor, soil chemistry teaching and research
 
A. G. Wollum, Associate Professor, soil microbiology teaching and
 

research
 

Graduate Students in Tropical Soils
 

A. Alvarado (Costa Rica), soil genesis (Dr. Buol)

J. M. Bingham (USA), soil genesis (Dr. Buol)
 
E. Gonzales (Paraguay), soil fertility (Dr. Kamprath)
 
I,.F, Lepsch (Brazil), soil genesis (Dr. Buol)
 
A. 8, Lopes (Brazil), soil fertility (Dr. Cox)
 
C. E. Lopez (Dominican Republic), soil fertility (Dr. Sanchez)
 
J. Mendez-Lay (Panama), soil fertility (Dr. Kamprath)
 
F. Munevr (Colombia), soil microbiology (Dr. Wollum)
 
L. Mejia (Colombia), soil genesis (Dr. Buol)
 
J. R. Paredes (Venezuela), soil genesis (Dr. Buol)
 
R. A. Pope (USA), soil genesis (Dr. Buol)
 
D. G. Rossiter (USA), soil management (Dr. Sanchez)
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Table l:(Cont d)• 

J. G. Salinas (Bolivia), soil fertility (Dr. Sanchez)
 
S. M. Sertsu (Ethiopia), soil fertility (Dr. Sanchez)
 
C. E. Seubert (USA), soil fertiltiy (Dr. Sanchez)
 
T. J. Smyth (USA), soil fertility (Dr. Sanchez)
 
F. T. Turner (USA), soil chemistry (Dr. Gilliam)
 
E. J. Tyler (USA), soil genesis (Dr. Buol)
 
J. H. Villachica (Peru), soil fertility (Dr. Sanchez)
 
M. K. Wade (USA), soil management (Dr. Sanchez)
 
R. S. Yost (USA), soil fertility (Dr, Kamprath)
 

Supporting Staff
 

Bertha Monar, Tropical Soils Program Secretary
 
Cathy Langley, Laboratory Technician III
 
Patrice Hill, Stenographer II
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-5Taching
 

addition to 'the reularly scheduled fail semester course on "Char

acteristics and'Management of Soils of the Tropics,"*a special graduate
 

::course on the "Chemistry, Physics, and Mineralogy of Oxide Systems," was
 

t- Most of the gradtaugt':iuring the spring semester by Dr. Goro Uehara. 


aaea,' student body and many faculty members attended.
 

* Zj "l ;Fertility Evaluation seminar was held for its ninth con

.- ec ti-ve-year under the sponsorship of ISFEIP. Lectures were given to 

"over '20 participants from developing countries by faculty employed under 

.1hel:/646 and csd/2806 contracts, the 211(d) grant, and state and fed

eral appropriations for operations of the University. 

Drs. S. W. Buol and S. B. Weed participated in the Tropical Soils 

Mineralogy Workshop held at the University of Hawaii as a Consortium
 

effort to strengthening teaching of this subject matter.
 

3. Visiting Scientists
 

Dr. Goro Uehara of the University of Hawaii joined the Department
 

as a Visiting Professor for the period of January 1 to August 31, 1974.
 

Dr. Uehara taught the special course mentioned in the previous section
 

and consulted intensively with faculty and graduate students on research
 

programs 'inthe tropics and in North Carolina. Also he initiated studies
 

on the' role'of calcium silicate on Oxisols, Histosols, and on the effects of
 

absorbed anions on cation retention in Oxisols in cooperation with faculty
 

members and two graduate students. Dr. Uehara provided advise for new
 

resedach'rojecs and reviewed critically the manuscript of a Tropical Soils
 



Management: book prepared by Dr. Sanchez, Hs presence in Raleigh re

sulted 'in very productive;.interchange of stimulating ideas with faculty
 

and graduate students. His visits to our research stations in Peru and
 

Brazil generated several new avenues of research, particularly in the
 

area of soil physics..,
 

Several scientists and administrators visited the Department during
 

the year to discuss matters of mutual interest related to tropical soils.
 

Their visits averaged about four days and usually involved seminar prer
 

sentations. During this year, the following visited the Department on
 

matters relevant to the 211(d) grant: Mr. Chau Van Hahn, Chief of Soil,
 

Chemistry Ldboratory, Institute of Research, Saigon, Vietnam; Dr. Colin
 

Andrew, Division of Tropical Pastures, CSIRO, Brisbane, Australia; Dr.
 

George C. Naderman, Jr., Cornell-NCSU Brazil Project; Dr. Antonio Pin

chinat, CATIE, Turrialba,, Costa Rica; Dr. Egon Klamt, Soils Department,
 

Universidad Federal de Rio Grande do Sul, Brazil; Dr. David Moore,
 

Oregon State University; Mr. Eric Bettanay, Division of Land Resources,,,
 

CSIRO, Perth, Australia; Dr. Robert C. T. Lee, Chairman, Joint Commis-


Sion of Rural Reconstruction, Taipei,.Taiwan; Dr.: Arthur Niehoff,_AID
 

Consultant and Miss Milagros Miro, University of Puerto Rico. Of this
 

list, Dr. Pinchinat's travel was partially supported by 211(d) funds.
 

4. Research
 

Two graduate students supported by the 211(d) grant obtained their
 

degrees during the year.; Dr. Michael A. Granger.,from Guyana,completed...
 

his program in September, 1973 and Joined the faculty in a post-doctoral
 

position in:charge of-evaluating the fertiltiy capability soil
 



classification system. Dr. Fred T. Turner obtained his doctorate in
 

January, 1974 after completing a dissertation on factors affecting the
 

increase in phosphorus availability in flooded soils. Dr. Turner .joined
 

the faculty of Texas A&M University and is working on the chemistry of
 

flooded soils at the Beaumont Station.
 

A third graduate student supported by 211(d) funds, Mr. Alfredo S.
 

Lopes from Brazil, recently obtained full financial support from his
 

country to continue his program at this University.
 

The 211(d) grant has been used to supplement research by faculty
 

and graduate students in order to make their research efforts more mean

ingful to developing countries. During this year, 211(d) funds were
 

used for: 1) Mr. Leonidas Mejia, a Colombian graduate student to travel
 

to the Llanos Orientales to collect and ship samples for his thesis
 

research, 2) shipping soil samples collected by Mr. Ramon Paredes in the
 

Maracaibo Basin of Venezuela to Raleigh for his thesis research and 3)
 

for Dr. R. B. Daniels to travel in Brazil and advise Mr. Igo Lepsch on
 

his thesis research program.,
 

Since all these projects are also partially supported by the Tropi

cal Soils Research Contract, the research results appear in the annual
 

report of that contract.
 

5. Participation in International Conferences and Study Trips
 

Faculty travel to tropical regions supports many of the grant's
 

objectives. It increases the individual's experience in specific trop

ical areas and problems; it allows him to become personally acquainted
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wKith personnel and on-going programs at different" stttut o.s, and.it
 

ten provides consultation services t the host countries.- A total of
 

14 professors and 5 graduate students visited 15 'countries during'this
 

year, spending a total of 20 man-months away from the campus-. Of the'e,
 

7 professorsand 1 graduate student travelled under grant suport. Fac

ulty;.travel within'the United States to coordinate activities among the
 

Cosor iumUiversities was-also supporte by-grant funds.
 

A summary of travel activities follows:
 

'Drs. Buol and Weed attended a Tropical Soil Mineralogy Workshop in
 

Hawaii for the period of July 7-22, 1973.
 
'" 
Dr. Kamprath attended th "II Soils Colloqui i 'Phosphorus in
 

sponsored by the Colombian Society of Soil Science in
Tropical 'Areas 


Bogota during the period of August 26 to 31, 1973. He presented a
 

.paper entitled, "Chemical aspects and mineral forms of phosphorus in
 

tropical regions."
 

Dean Rigney, Dr. McCants, and Dr. Sanchez attended the Annual Re

view of the Consortium in Washington on November 8 to, 97.
 

Dr. Sanchez attended the annual meeting of the American Society of
 

Agronmy'in Las Vegas from November 11 to 16;" 1973, and"chaired a joint
 

session'between Divisions.A-6 (International agronomy) and Division S-4
 

(Soil 'fertility and' plant' nutrition) 'a
 

:Mr ''Laio Oretae of 

Mr..'Leonidas Mejia travelled to Bogota and the Llanos Oiientales of
 

Coombia from December 20, 1973 until January 71i974. He collected soil
 

samples 'along a toposequence near ,Carimagua.and shipped them to the United
 

States for study.
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....
Dr. Sanchez travelled to Cali, .Colombia to, confer,with the CIAT staff
 

,.about arrangements related to,the Tropical Soils Management Seminar. 
He
 

also spent part of his'time in Peru consulting with Ministry officials in
 

relation to the post-Seminar tour in that country. (January 15 to 23, 1974)
 

Dr. Kamprath attended a symposium on "Sulfur in an Australasian Agri

culture" in Camberra, Australia as a U. S. representative sponsored by the
 

National Science Foundation from February 6 to 26, 1974. Funds from the
 

211(d) grant were used to visit the Division of Tropical Agronomy (CSIRO)
 

and the University of Queensland in Brisbane and to visit the Waite Agri

cultural Research Institute and CSIRO offices at Adelaide. Dr. Kamprath
 

presented a seminar on "Exchangeable aluminum as a criterion for liming
 

h:o,,hly weathered soils" at Brisbane.
 

Drs. McCants, Sanchez, and Uehara attended the Seminar on Soils
 

Management and the Development Process in Latin America in Cali, Colo

mbia from February 10 to 14, 1974. Dr. Sanchez was the Seminar Chair

man. Dr. McCants welcomed the group on behalf of the Consortium. Dr.
 

Sanchez presented two papers on "The fertility-capability classification
 

system" and "Effects of solar radiation on rice responses to nitrogen
 

in Peru." Dr. Uehara presented a paper on "Management implications of
 

soil mineralogy in Latin America." Other NCSU faculty members also
 

attended with support from other funds: Drs. Oelsligle, Granger, Hunter,
 

Waugh, Cate, Walker, and Portch. Drs. Sanchez, Uehara, and Oelsligle
 

participated in the post-seminar tour from February 15 to 24, 1974.
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Drs. Oelsligli Aid-Sanchez participated in'a multl1e croppi g confer

gCosta 


from February"25 to 28, 1974.
 

ence sponsored by IICA and AID inaTurralba, Rica during the period
 

Dr. Dan'iels travelled to Sao'Paulo and' Brasilia, Brazil'to',.advis'
 

..r. Igo e..on his field thesis research. Dr Danieles and Dr ' Buol 

proceeded to Brasilia to consult with the "staff of the NCSU;Cornell" 

iresearch project from'March 30 to Aprl'1, 1974."
 

Dean J. A. Rigney attended a meeting of the :ConsortiUm Council of
 

Deans 'inWashington on May 7, 1974.'
 

Dr. Sanchez attended a briefing'on agricultural drought situation
 

in the'Sahelian zone at AID, Washington on-May 8, 1974."
 

Drs. McCants and Buol attended a conference on "Experimental Design
 

to Predict Crop 'Productivitywith Environmental and Economic Inputs" at
 

the University of Hawaii from May 19 to 26, 1974.
 

Dr. Sanchez attended'an international conference on "Land Use Systems 

for the American Humid Tropics" in"Lima, Peru on June 10 to 15, 1974,
 

sponsored by the Interameritican Institute of Agriculture Sciences. He
 

presented a paper on "Soil management research in the Amazon Jungle of
 

Peru."'
 

Pr, Uehara was ivited: to the University of-Florida in Gainesville
 

to present a series of seminars on the Mineralogy, Chemistry, and Physics
 

of'Soils!-of the'Tropics, and to discuss related matters with faculrty and 

gradua e ets. was there from June 24, t 28', 1974. All expenses 

were paid by the University of Florida.
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6. 	Seminar on Soil Management and the Development Process in Trop

ical Latin America
 

At the November, 1972 meeting of the Consortium Executive Committee,
 

it was.decided that the second Consortium-sponsored.Seminar be held ai
 

CIAT, Colombia in February, 1974. The Executive'Committee assigned the
 

responsibility of planning and organizing the Seminar to North Carolina
 

State University.
 

The 	purpose of the Seminar was to gather the leading working tropical
 

soil scientists from Latin America and discuss new and relevant advances
 

related to the title of the seminar. An additional purpose was to ex

plore the possibilities of expediting communications among soil scien

tists in the tropics through creating a research network in tropical soils.
 

Suggestions of appropriate speakers were received from our faculty as
 

well as from Cornell University, AID, CIAT, IICA, the Colombian and Latin
 

American Societies of Soil Science. A Steering Committee was then formed
 

and consisted of Drs. J. M. Spain and F. Fernandez of CIAT; L. A. Leon,
 

President of the Colombian and Latin American Societies of Soil Science;
 

R. Pietri of the University of Puerto Rico; T. S. Gill of AID; and P. A.
 

Sanchez, Chairman. The committee met at Cali in April, 1973 and in Las
 

Vegas in November, 1973. The selection of the speakers and participants
 

and commitments to attend were made during this period.
 

The seminar then became a joint effort of five co-sponsoring organ

izations: The University Consortium on Soils of the Tropics; CIAT; AID;
 

the Colombian Society of Soil Science; and the Latin American Society of
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Soil Science. A '40U000grant"was requested byNCSUon":behdlfof the 

Consortium and was awarded by AID in November', i973'"(Grant:"AITD/TA-G
 

1658).' The host institution, CIAT, also budgeted specal funds to
 

support pait of the Seminar.
 

Arrangements for the post-seminar tour to Carilmagua, Colombia
 

were made with'CIAT and ICA. The CIAT soil'scientists planted special
 

demonstration plots to be ready at the time of the tour. 
Arrangements
 

were also made with the Ministry of Agriculture in Peru and the Peruvian
 

Society of Soil Science for visits to Lambayeque, Yurimaguas and La
 

Molina in Peru. Arrangements were also made with the Empresa Brasileira
 

do Pesquisas Agropecuarias and the Instituto'Agronomico de Campinas for
 

a 1000 km bus tour from Campinas to Brasilia. The excellent collabora

tion of these institutions in forward planning contributed substantially
 

to the success of this tour to key areas of South America with relevant
 

ongoing soil research projects.
 

In December, 1973, Dr. Elemer Bornemisza of the University of Costa 

Rica-IICA accepted the responsibility for serving as Editor of the 

seminar proceedings. 

In January, 1974, it became apparent that the number of people
 

intending to attend the Seminar and the post-Seminar tour was over
 

twice of that original planed. "CIAT made considerable efforts in
 

modIfying a meeting room to accommodate iover 200,people. Arrangements
 

were alsb made to charter larger :aircraft and-buses for the post-seminar
 
.
tour .' . ... .-', - :'i , .. ' . ' . : : L . . . .: _ 
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A total of 209 soil scientists from 26 countries participated in the
 

LSemipar. -(Table 2). Of these only 40 were supported by the special AID
 

grant. Over 80% of-the participants, therefore, were supported by their
 

own:ifnsttutions or other international sources. 
The AID grant, there

fore, served as !'seed money" for this large undertaking.
 

Approximately 70 scientists participated in the Colombian portion
 

of the tour and 35 in the entire tour including Peru and Brazil. Of
 

these 10 were supported by the AID grant.
 

A total of 32 papers were presented and distributed in mimeographed
 

form in Spanish and English. The topics were organized in sessions deal

ing with soil classification, soil-water relations, research networks in
 

tropical soils, soil fertility, crop adaptation to soils, soil fertility
 

evaluation and soil management systems.
 

The entire group participated in working sessions organized to dis

cuss research priorities and the means for improving communications
 

among tropical soil scientists. The working groups unanimously agreed
 

that "some kind of a network is needed to fill important voids and held
 

bring about amore effective overall program." The groups suggested that
 

"an important beginning in tropical soil science coordination has al

ready been brought about by this seminar. It recommended that the co

sponsors of the seminar pursue the subject further by 1) contacting
 

interested individuals and institutions, and 2) taking advantage of
 

existing resources available within the Tropical Soils Consortium."
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Table 2. Number of speakers and participants to the Seminar on Soil
IManagement and the Development Process in Tropical America. 

Total Financed ,by
Conr-Attending ADrant 

Belgium 1 0 

Bolivia 1 1 

Brazil 19 11 

Colombia 79 1 

Costa Rica - 5 4 

Chile 1 0 

Ecuador 7 3 

El Salvador 4 1 

France 1 0 

Germany 1 0 

Guatemala 5 3 

Guyana 1 0 

Haiti 1 1 

Honduras 2 1 

Indonesia 1 0 

Japan 1 

Nicaragua: 1 

Nigeria 

-Panama 4 3 

Peru 11 6 
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Table 2 (Cont'd) 

,Country 
Total 

Attending 
Financed by 
AID 'grant 

Puerto Rico 6 0 

Republic Dominicana 1 1 

Tonga 1 0 

Trinidad 1 1 

USA 26 0 

Venezuela 27 2 

Total 209 40. 
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Dr.'Born,emiszaispr~esently editing-the manuscripts for formal 

publication. It is expected that 2000icopies of English andSpanish 

VersaIonsa oT fi'Proeedings will be available for distribution by 

February, 1975. 

7. Directory of Tropical Soil Scientists
 

At the November, 1972 Executive Committee Meeting, North Carolina
 

State University was assigned the responsibility of developing a direc

tory of expertise in tropical soils. A format was developed at the
 

April, 1973 Executive Committee Meeting and a set with 72 entries was
 

distributed to the institutions at the November, 1973 meeting. It is
 

important to emphasize that this list includes outstanding soil scien

tists from developing country institutions as well as U. S., European
 

and Japanese ones. The responsibility of assembling this information
 

in a computerized storage-retieval system was assigned to Prairie View
 

A&M University.
 

8. Arrangements for a Tropical Agronomy Field Course
 

The International Agronomy Committee of the American Society of
 

Agronomy has for some time desired to conduct a field course in trop

ical agronomy for teachers in the U. S. Universities with no prior
 

experience in the tropics. Dr. Sanchez canvassed the ASA membership
 

through an article in the "Agronomy News." A substantial number of
 

ASA members expressed their interest in participating in such a course
 

at their own expense. At a joint meeting between the International
 

Agronomy Committee and the Consortium to take,responsibility of
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conducting the course in either Puerto Rico or Hawaii. At the April,
 

1974 Executive Committee Meeting, the University of Hawaii was assigned
 

full responsibility in planning and conducting the course on behalf of
 

the Consortiumin June, 1975.
 

9. Planning for Establishing a Tropical Soils Network Center
 

Considerable faculty time has been spent in developing the concept
 

of a network center and preparing a concrete proposal to the Consortium
 

and AID for establishing such a Center. Considerable time was also
 

spent discussing these ideas with members of the other four Universities
 

AID and representatives of developing countries. A proposal was dev

eloped inMay, 1974 with four concrete objectives and mechanisms for
 

achieving them. A summary of our concept of the Network Center follows.
 

The objectives of the Center are: -1) to accelerate communications among
 

tropical soil scientists on new advances in the field, 2) to conduct
 

research on and promote the utilization of advances in soil science by
 

farmers, 3) to serve as a focal point for AID and other donors seeking
 

qualified scientists for specific functions and for developing coun

tries requesting such assistance, and 4) to help identify additional
 

research and training needs in tropical soils and find appropriate
 

support to implement them.
 

9.1 Research Network
 

It is proposed that the first objective be accomplished by
 

creating a research network in tropical soils. This actually in

volves formalizing many of the linkages already in existence between
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the nsotrtim .and other tropical, s6il-scient!sts.. The: operation 

of the research network consists of several s _eps. 
9.11 Linkages with other institUtiOnS ative in the field
 

will be made by formal agreements. These include interna-. 

tional organizations:"such.as IRRI CIAT, CIMMYT, CIP, ICRISAT, 

IITA, ILRAD, ILCA, and FAO; regional institutions such as ITCA, 

CATIE, WARDA'.-AVDC;the national research, training, and ex

tension institutions of tropical countries with meaningful
 
involvement in soils and other institutions from developed
 

countries active in'the field such as IRAT, ORSTOM, TVA" and'
 

several American, European, Australian, and Japanese Univer

sities. 'Each institution'interested in joining the network
 

would be requested to send a list of individual scientists
 

who should receive the communications and will promise. to 

make their new research results available for distribution.
 

One person from each institution will be selected As the net

ork representative for that institution or subdivision there

off,
 

9.12 The Center will receive'new publications and select
 

the most relevant ones for dissemination to interested re-;
 

cipients. For example, publications'dealing with significant
 

advances 'inihe chemistry of Oxisols will be'distributed to
 

countries which have these soils and not' those with desert 

"Climates. A limited.' number off the most'important publications 

http:organizations:"such.as
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will be translated into English, Spanish, and French. A com

plete list-of abstracts of publications received willbe pub

lished periodically.
 

9.13 The Center will publish a Tropical Soils Newsletter
 

several times a year in a format akin to the "Agronomy News."
 

9.14 The Center will organize and sponsor several regional
 

or worldwide conferences for key soil scientists to assemble
 

and-discuss relevant advances on specific topics related to
 

tropical soils. Regional conferences in each of the major trop

ical regions (Africa, Asia, Latin America) will be held on the
 

average of every three years per region. Worldwide conferences
 

will deal with specific topics and will be scheduled as often
 

as necessary.
 

9.15 The Center will be responsible for publishing the pro

ceedings of such conferences and its distribution.
 

9.1 Utilization at the Farmer's Level
 

.t.s proposed that the second objective be accomplished by
 

'several activities aimed at developing realistic mechanisms for
 

getting the information utilized by farmers.
 

9.21 The Center will request that cooperating institutions
 

condense their research results into concrete recommendations
 

to farmers. These will be circulated among the network.
 

9.22 Through study trips or other suitable mechanisms, the
 

Center will request Consortium staff to identify successful
 

utilization programs and the factors responsible for their
 

success.
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9..9.24'
The Cener will Sonsor and conduct.,reseach:oi 'metho

d6lgy for transferring the research infO iiatiri t6 farmers. 

9.25 After this information has beenobtained, th'e Center 

.will promote actual utilization programs in one or two selected 

areas. These projects will draw on the resources of:-partici

pating institutions. 'Outside support w'ill be 're"quested: if 

appropriate. 

9.3 Servin as .aFocal Point
 

It is proposed that the third objective of the Center be accom

plished by the following activities: 

9.31 'Compile and keep up to date, a'Directory of Technical
 

Expertise in Tropical'Soils.' This rooter will be made avail

able to individuals or institutions upon request. The Colsortium
 

stafwill be requested to identify these scientists capable
 

and interested in short or long-term assignments.
 

9.32 Assist AID: and"other 'donor agencies in implementing
 

requests for technical assistance in tropical soils. The Cen

ter would faciliiate and expedite such requests by identifying
 

the institution 'or individual best qualified and available to
 

.provide sucW services appropriate, the Center staff may
*when 


:provide direct assistance. 

'9. 3P3 Assist developing country institutions requesting tech

'lnical assistance Jin tropical soils. The Center may facilitate
 

and expedite such requests by directingcthem to the appropriate.
 



funding agency and suggesting possible institutions or indivi

duals among the network who might be interested in providing such 

assistance. 

9.34 Assist in design and/or evaluation of new research train

ing or utilization projects in the field or tropical soil 

science. The-Center might help AID and other donors in eval

uatingproposed projects by identifying the appropriate indi

viduals within or outside the Consortium.
 

9.35 Assist in the coordination of joint research projects
 

conducted by Consortium institutions or others involved in the
 

network. By facilitating communication at the planning stage,
 

the Center may contribute to reducing wasteful duplication.
 

9.4 Research and Training Programs
 

The Center, through appropriate members of the Consortium and the
 

network, may be instrumental in identifying new "bottlenecks" within
 

the network mechanism. The fourth objective may be accomplished by
 

the following activities:
 

9.41 Organize study groups composed of Consortium and/or net

work representatives ro appraise and define serious void in 

training, research, or utilization aspects. 

9.42 Identify on a continuous basis, the priority areas of
 

research and other restrictions in tropical soils.
 

9.43 Identify promising young soil scientists associated with
 

developing country institutions working in these priority areas
 



gadat ~ssistantships',in 

'eiswhe. The.Cienteremay support when appropriate, a limited 

number.of these graduate programs. Thesis rebdrch will be 

SCnducted "Indevelo countries. 

~fo Cons6rtim An'stitutidns o 

ev e l Oping 

9. 44Provide financial support' for the initial iese'Arch 

work'of 'these scientists when they return to "their home 

country after completing gra.duate work. dSllresearch grants
 

or 
 seed money" may be given to these scientists in response 

to proJe6t proposals in the priority areas Identified by the 

Center.:: -'Such a follow-up program will strengthen linkages
 

and permit highly qualified developing country professionals
 

to become meaningful involved in 'the network.
 

9.45 Upgrade the undergraduate teaching program in soil science
 

ofdeveloping country institutions 'through workshops conducted
 

by :Center personnel. These workshops will be run by the Con

gortium institutions and are designed to'bring key soil science
 

teachers up to date with subject matter and teaching techniques.
 

9.46 Organize and provide logistical support for short-term
 

±eld,courses in tropical s6ils (I stitutes). Consortium and
 

network staff wil1 participate in the teaching. The purpose
 

of 'these: Institutes woud be to upgrade the iknowledge of dev

eloping country sobl scientists who have been away from school 

sveral years.
 

Suia le si ultaieouubans &htidis;
in Spanish and/or Frnch will be 

available when appropriate. 

http:number.of


9.47 Sponsor scientist exchange between developed and dev

eloping country institutions within the network. One-to-one
 

exchanges will be arranged in a way that a competent but re

latively young soil scientist from a developing country univer

sity may spend a semester or a year at a developed country
 

university. The university in turn will send one of its
 

scientists to the counterpart institution at the same time.
 

In effect this would be a reciprocal sabbatical leave.
 

9.48 The Center may conduct specific research programs in
 

developing countries with its own staff in areas or circum

stances where such programs cannot be handled by Consortium
 

or other network institutions.
 

9.49 The Center will establish a central soils characteriza

tion laboratory to serve as a control for other laboratories
 

desiring this arrangement and to help characterize soils from
 

tropical areas lacking sufficient facilities.
 

The Center will be governed by an Administrative Board and its
 

activities coordinated by an Executive Committee, composed of members
 

of the five institutions. The staff would consist of a Director, Ad

ministrative Assistant, and clerical staff located at one of the par

ticipating institutions. Two additional Associate Directors and ap

propriate clerical staff will be housed at other institutions.
 

The annual core budget for operating the Center is estimated at 

$ 125,000. Outreach activities contemplated for the first two years 

are.estimated to cost an additional $ 400,000. 
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10. 	 Impact of Grant-Supported Activities in Developing Institu

tional Capabilities
 

The 	above activities have strengthened demonstratively the Soil
 

Science Department's expertise in soils of the tropics. The strategy
 

of involving a major proportion of the faculty graduate students'in
 

tropical studies directly or indirectly insures a truly departmental
 

effort. The new and modified courses plus the many seminars and in

formal discussions have increased the international atmosphere of the
 

department. Study trips to new areas have substantially broadened the
 

personal experience of the faculty and has reduced local biases caused
 

by limited experience in one or two tropical regions. The increased
 

emphasis on utilizing our capabilities adds a new dimension to the
 

scope 	of the program. 

11. 	Utilization of Institutional Resources in Development
 

Since its inception, the Soil Science Department has directly
 

contributed to the development of soil science in the tropics through
 

various means. A summary of such contributions related to the training
 

of graduate students for tropical areas, the North Carolina State
 

University Agricultural Mission to Peru (Contract AID/la 510), the
 

International Soil Fertility Evaluation and Improvement Program (Con

tract AID/la 646), and the Tropical Soils Research Contract (Contract
 

AID/csd 2806) have appeared in the previous annual reports. During
 

the report period many activities were geared primarily to expand the
 

utilization aspects of our program.
 



11.1 Actual Overseas Involvement
 

An estimation of the degree of the total involvement of the De

partment in tropical soil science is the actual time spent overseas
 

by Soil Science Department faculty and graduate students.
 

Table 3 shows that the Department devoted approximately 10.8 man

years in overseas assignments related to tropical soil science. Of
 

these, 9.1 man-years were contributed by the faculty and graduate stu

dents stationed in several developing countries, some of which also
 

devoted considerable time to assistance in neighboring countries.
 

The campus-based staff spent a cummulative total of 1.7 man-years
 

in 67 short-term visits to 15 countries by 14 professors and 5 graduate
 

students. Most of these short visits provided support for on-going
 

technical assistance and research projects. Many of them served to
 

establish and strengthen linkages with local soil scientists and AID
 

Missions as well as continuing contacts with former graduate students
 

now occupying key positions in Latin America.
 



Table 3. Actual overseas involvement by North Carolina State University
 
Soil Science Department Staff forthe period of,July 1, 1973
 
to June 30, 1974. Includes personnel on AID contracts la/646
 
and csd 2806.
 

Country Campus-based Staff 

Overseas
 

Staff 


man-days 


730 

730 


730 


670 


300 


0 


60 


60 


60 


0 


0 


0 


0 


0 


0 


9.1 


trips 

Brazil 12 
Peru 10 

Guatemala 6 

Costa Rica 7 

Panama 5 

Colombia 12 

El Salvador 2 

Nicaragua 2 

Ecuador 1 

Hawaii 5 

Indonesia 1 

Australia 1 

Bolivia 1 

Paraguay 1 

Honduras 1 

Total, trips .67
 

Total, man-years 


man-days 


188 

104 


37 


34 


34 


84 


4 


4 


3 


53 


35 


21 


10 


3 


2 


1.7 


Total
 

man-months
 

30.6
 
27.8
 

25.6
 

23.5
 

11.1
 

2.8
 

2.1
 

2.1
 

2.1
 

1.8
 

1.1
 

0.7
 

0.3
 

0.1
 

0.1
 

10.8
 



11.2 Publications
 

The following-journal articles, bulletins, papers, and theses on
 

tropical soils were published by the Soil Science Department Staff.
 

Those supported by the 211(d) grant are identified.
 

Bartholomew, W. V. 1973. 
Nitrogeno del suelo en los tropicos. En
 
Sanchez (Ed): "Un Resumen de Investigaciones Edafologicas en la
 
America Tropical," North Carolina Agr. Exp. Sta. Tech. Bull. 219
 
(Spanish version):75-96.
 

Bejarano, W., J. Lainez, and Sam Portch. 
1974. Adequate use of fer
tilizers on perennial and annual crops. 
 Seminar on Soil Management

and the Development Process in Tropical America. 
 (In English and
 
Spanish). Mimeographed. 11 pp.
 

Buol, S.W. 1973. Genesis, morfologia y clasificacion de suelos. En:
 
Sanchez (Ed): "Un Resumen de Investigaciones Edafologicas en la

America Latina Tropical," North Carolina Agr. Exp. Sta. Tech. Bull.
 
219 (Spanish version):1-42.
 

Buol, S. W. 1973. Soil laboratory needs in tropical research. Agronomy

Abstracts 1973:111.
 

Buol, S.W, P. A. Sanchez, R. B. Cate, Jr., and M. A. Granger. 1974.
 
Soil fertility-capability classification: 
A technical classifica
tion for fertility management. Seminar on Soil Management and the
 
Development Process in Tropical America. 
 (InEnglish and Spanish).

Mimeographed. 24 pp.
 

Cline, M. G. and S. W. Buol. 1973. 
Soils of the Central Plateau of
 
Brazil. Agronomy Mimeo 73-13, Department of Agronomy, Cornell
 
University.
 

Cox, F. R. 1973. Potasio. En: Sanchez (Ed): "Un Resumen de Inves
tigaciones Edafologicas en la America Latina Tropical," North Caro
lina Agr. Exp. Sta. Tech. Bull. 219 (Spanish version):177-194.
 

Cox, F. R. 1973, MicronutrLents. En: Sanchez (Ed): "Un Resumen de
 
Investigaciones Edafologicas en la America Latina Tropical," North
 
Carolina Agr. Exp. Sta. Tech. Bull. 219 (Spanish version):199-215.
 

Cordero, A. and G. S.Miner. 
1974. A field research program for

obtaining interpretation data. 

-
Seminar on Soil Management and the
 

Development Process in Tropical America. 
In (English and Spanish).

Mimeographed. 20 pp.
 



Granger, M. A. 1973. Potassium characteristics, solution Composition
 

'and'mineral equilibria' f selected soils from North Carolina and
 
Guyana. Ph.D. Thesis, Soil Science Department, North Carolina
 
State University, 162 pp,. (Supported by 211(d) grant)..
 

Granger, M. A. and S. W. Buol. :1973. Application of a:theoretical
 
K20-A1203-SiO2-H20 system to pedology. Agronomy Abstracts 1973:113.
 

(Supported by 211(d) grant).
 

Hunter, A. H. 1974. New techniques and equipment for routine soil
plant analytical procedures. Seminar on Soil Management and the
 
Development.Process in Tropical America. (InEnglish and Spanish).
 
Mimeographed. 15 pp.
 

International Soil Fertility Evaluation and Improvement Program 1972.
 
The evaluation and improvement of soil fertility in Latin America.
 
Annual Report Contract la-646. Soil Science Department, North
 
Carolina State University.
 

Kamprath, E. J. 1973. Acidez del suelo y encalado. En: Sanchez
 
(Ed): "tn Reau-men de las Investigaciones Edafologicas en la
 
America Latina Tropical," North Carolina Agr. Exp. Sta. Tech.
 
Bull. 219. (Spanish version):137-150.
 

Kamprath, E. J. 1973. Fosforo. En: Sanchez (Ed): "Un Resumen
 
de las Investigaciones Edafologicas en la America Latina Tropical,"
 
North Carolina Agr. Exp. Sta. Tech. Bull. 219 (Spanish version):
 
195-198.
 

Kamprath, E. J. 1973. Chemical aspects and mineral forms of soil
 
phosphorus in tropical regions. Paper presented at the Third
 
Soils Colloquium: Phosphorus in Tropical Zones, Colombian Society
 
of Soil Science. 14 pp. (Supported by 211(d) grant).
 

Lepsch, I. F. and S. W. Buol. 1974. Investigations in an Oxisol-

Ultisol Toposequence in Sao Paulo State, Brazil, Soil Science
 
Soc. Amer. Proc. 38(3):
 

-Lutz,,J. F. 1973. Propiedades.fisicas del suelo. En: Sanchez
 
(Ed): "Un Resumen de las Investigaciones Edafologicas en la
 
America Latina Tropical," North Carolina Agr. Exp. Sta. Tech.
 
Bull. 219. (Spanish version):43-51.
 

.Palencia, J. A., J. L. Walker, and L. Estrada. 1974. A soil fertility
 
evaluation program. Seminar on Soil Management,and the Develop
ment Process inTropical Amer!ca (InEnglish and Spanish). Mimeo
graphed. 23 pp.
 



Sanchez, P. A. 1973. 
Manejo de suelos bajo el sistema de roza. En:

Sanchez (Ed): "Un Resumen de las Investigaciones Edafologicas en
 
la America Latina Tropical," North Carolina Agr. Exp. Sta. Tech.
 
Bull. 219 (Spanish version):51-74.
 

Sanchez, P. A. 1973. Fertilizacion con nitrogeno. En: Sanchez (Ed):

"Un Resumen de las Investigaciones Edafologicas en la America Latina
Tropical," North Carolina Agr. Exp. Sta, Tech. Bull. 219 (Spanish
 
version):97-134.
 

Sanchez, P. A., G. E. Ramirez, and.M. V. de Calderon. 1973. Rice
 
responses to nl.trogen under high solar radiation and intermittent
 
flooding in Peru. Agronomy Journal 65:523-529. (Supported by

211(d) grant.).
 

Sanchez, P. A., A. Gavidia, G. E. Ramirez, R. Vergara, and F. Minguillo.

1973. 
Performance of sulfur-coated urea under intermittently flooded

rice culture in Peru. 
Soil Sci. Soc. Amer. Proc. 37:789-792.
 
(Supported by 211(d) grant).
 

Sanchez, P. A. and S. W. Buol. 
 1974. Properties of some soils of
 
the Upper Amazon Basin of Peru. 
Soil Sci. Soc. Amer. Proc. 38:
 
117-121.
 

Sanchez, P. A., R. K. Perrin, and S. W. Buol. 
1974. Concepts of pro
gram design for soils research and information transferral in
developing countries. Paper presented at a workshop on "Experi
mental Design for Predicting Crop Productivity with Environmental
 
and Economic Inputs." University of Hawaii. Mimeographed. 26 pp.

(Supported by 211(d) grant).
 

Soares, W. V., E. Zoborowsky, G. C. Naderman, E. Gonzalez, and R. S.
Yost. 1974. Resultados preliminares de etudos corn calcario e
 
fosforo num Latosol Vermelho Escuro, textura argilosa, fase
 
cerrado. Nota pervia. 
XIV Congresso Brasileiro de Ciencia do
 
Solo. Santa Maria, Rio Grande do Sul.
 

Soil Science Department. 1972. Agronomic-economic research on
 
tropical soils. Annual Report. Contract AID/csd 2806. Soil
 
Science Department, North Carolina State University. 43 pp.
 

Turner, F. T. 1974. 
 Increased phosphorus diffusion as an explanation

for increased phosphorus availability in flooded rice soils. Ph.D.

Thesis, Soil Science Department, North Carolina State University.

166 pp. (Supported by the 211(d) grant).
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Waugh- 'D.19 R. B. Cate, Jr.,' ad L. A. Nelson. 1973. Discontinuous 
fmodelsor rapid correlation, interpretation and 'Utilizationof
 

soil'analysis and fertilizer response data. Int. Soil Fertility
 
Evaluation and Improvement Program Tech. Bull. No. 7 (In English
 
and Spanish).
 

Waugh, D. L., R. B. Cate, Jr., L. A. Nelson, and A. Manzano. 1974.
 
New concepts in biological and economical interpretation of
 
fertilizer response. Seminar on Soil Management and the Develop
ment Process in Tropical America. (English and Spanish versions).
 
Mimeographed. 25 pp.
 

11.3 Dissemination of Information
 

Substantial effort was made during the year in desseminating
 

these and other publications in the most direct fashion to the
 

individuals who could use it most. During the year, our mailing
 

list of tropical s6il scientists and institutions receiving these
 

publications grew to 450 entries, distributed as follows: Latin
 

America: 279, United States: 69, Asia: 25, Europe: 21, Africa: 16,
 

plus 30 on campus. Funds from Contract AID/csd 2806 were used for
 

mailing these publications.
 

In order to make our Review of SoilsResearch in Tropical Latin
 

America more widely used, a Spanish version was prepared and printed
 

at TiCAnC DMA, Turrialba, Costa Rica. The original English version
 

was reprinted as Technical Bulletin 219 of the North Carolina Agri

culture Experiment Station. Both are being distributed to our mailing
 

llst and to whomever requests it at no cost.
 

12. Other Resources for Grant-Related Activities
 

The Soil Science Department conducts extensive programs in four
 

broad categories: (1)teaching, (2)research, (3)extension, and
 

(4)international. Involved in these programs are 55 professional
 

soil scientists (46 Ph.D., 7 M.S., and 2 B.S. degree holders) and
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a supporting staff of 28 technicians and 15 secretaries, for a total
 

full-time personnel input of 98. In addition, there are 42 graduate
 

students working on projects within these categories. The approximate
 

annual cost for salaries and fringe benefits for the faculty and staff
 

is $ 1.6 million. The annual cost for operation, other than salaries
 

and fringe benefits, is $ 750,000.
 

There is a thorough intermix of personnel activities among the
 

four categories described above and only a small percentage are engaged
 

totally in one category. The data in Table 1 shows that approximately
 

40 percent of the faculty in the department are involved in interna

tional programs that are directly related to the purpose of the 211(d)
 

grant. 
Of the total cost of operating the department, approxiamtely
 

30 percent is directed to activities related to the 211(d) grant;
 

whereas the financial support from the grant is less than 3 percent
 

of the total. These facts clearly illustrate that the University,
 

through its Soil Science Department, has a solid base of expertise in
 

soil science, is providing major support to sustain the base, and is
 

involving a high percentage of the faculty in the department in 211(d)
 

related activities. Funds provided by the 211(d) grant have been and
 

will continue to be used to deepen, rather than broaden the base with
 

emphasis on increasing the expertise of faculty interested and engaged
 

in teaching, research, or extension programs related to tropical soils.
 

13. Next Year's Plan of Work
 

The process of further analyzing and modifying current courses of

fered by the department will continue to incorporate, where appropriate,
 

subject matter relevant to tropical areas.
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The following visiting scientists are expected to be in Raleigh for
 

short-termassignments under 211(d) support: Dr. Luis E. Tergas, Univer

sity of Florida, Ecuador Project; Mr. Marcelo N. Camargo, EMBRAPA, Brazil;
 

Mr. Claude Charreau, IRAT, France; and Dr. Peter Nye of Oxford University.
 

Continued emphasis will be given to coordinate the activities spon

sored by the 211(d) grant with those under the Tropical Soils Research
 

Program and the Soil Fertility Evaluation and Improvement Program to
 

insure that the expertise of the department in tropical soils is strength

ened and its overall contribution to international soil science is ad

vanced.
 

The main emphasis for the following year, however, will consist of
 

developing a mechanism for implementing the function of the Tropical
 

Soils Network Center in collaboration with the other Consortium Insti

tutions.
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REPORT OF PRAIRIE VIEW A&M UNIVERSITf 

FOR THE PERIOD 

JULY 1, 1973 TO JUNE 30, 1974 

A. 	TITLE: A Grant to Strengthen the Capabilities of Prairie View A&M 
.University in Relation to Soil Fertility Problems Under 
.Savanna-Prairie Ecology (Grant AID/CSD 2836) 

B. GRANTEE: Prairie View A&M University 

C. DIRECTOR: Dr. James I. Kirkwood
 

D. STATISTICAL SUMMARY
 

1. Period of Grant: June 30, 1970 to June 30, 1975 

2. Amount of Grant: $500,000
 

3. Expenditures:
 

3.1 For report period : $134,215.00
 

3.2 Accumulated : $395.929.00
 

3.3 Anticipated for next year : $104,071.00
 

E. NARRATIVE SUMMARY
 

Prairie View A&M University has strengthened its capabilities in 

soils of the tropics under the Foreign Assistance Act of 1961, (amended in
 

1966) through a grant from the Agency for International Development (AID).
 

Efforts have been directed toward increasing the competency of the soils
 

staff of Prairie View A&M University in the utilization of the soils of
 

the tropics, 	with emphasis on soil fertility problems under savanna-prairie
 

ecology. This is a report of accomplishments in achieving the purposes of 

the grant for this year. 

Expansion .of the graduate program in soils and supporting dis-' 

ciplines Involved the approval of the.curricula of the graduate program in". 

http:104,071.00
http:395.929.00
http:134,215.00


soils by the Texas' Coor iInating Board ofigher Education. in addition 

four (4) graduate s tuden ts were added to the program. The.graduate e

search efforts have been enlarged 'through four (4) projects dealing With 

problems of agricultural development. The international aspect of the 

grant,:program, has given impetus to. thel total program in -.agriculture, 

including recruitment of undergraduates. The Resource Center has 

acquired approximately 150 new volumes including books, periodicals, and 

journals dealing with agricultural technology. The French literature 

acquired through our linkage with agricultural stations in Frankaphone, 

Africa, bAd.with IRAT and-ORSTOM in Paris, is being translated into 

English and compiled into a reference file deposited in our resource 

center. 

Staff increased their participation. in professional meetings. 

This year, an active part was taken in the fourth year 211(d) grant re

view, two-(2) seminars, two (2) consultations, four (4) professional 

meetings, and four (4) international work-study tours and conferences. 

With the cooperation of graduate students and staff from within 

and outside the College of Agriculture three (3) M.S. Theses, and three 

(3) papers dealing with soils, agricultural development, and education 

were published. 

The information retrieval project involving the programmed aqui

sition, storage, and recall of soil and plant scientists world-wide has 

been expanded to cover more areas and more scientists. 

Personal contact has been established with scientists and inatitu

t s in South and Central America and Africa. It is planned to develop, 

these contacts into linkages where student and/or staff exchanges are 
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promote'- r cooperative research conducted. 

Future plans include the utilization of the competencies to 

deal 	with a delivery system which will bring the fruits of modern tech

nology"to the grassroot farmer, in such a manner that the innovations 

will'be accepted and utilized-within the constraints of his eco-system. 

Thisnew direction was promoted by the need to utilize the staff 

competencies developed through the 211(d) grant for the University Con

sortium on Soils of the Tropics. 

F. 	 DETAILED REPORT 

1. General Background and Purposes of the Grant: 

People the world over are becoming increasingly aware that limited 

food production is a real and dangerous problem. When the grant was 

initially funded, the Agency for International Development was aware that 

population growth, political and economic unrest and weather conditions
 

could 	worsen the food output everywhere, particularly in the LDCs. By 

hastening the U.S. development of expertise in tropical soils a cadre of 

soil 	scientists would be formed (the Consortium) whose experience and 

knowledge could be used to help alleviate the growing problems of adequate 

food and nutrition. This wise and perceptive action by the Agency is now 

maturing at a time when men so trained are beginning to be called upon 

to serve. 

2. 	Objectives of the Grant: 

f been expounded in previoushe objectives of,the-.grant have 

reports and emnbodiedgin the daf.l .self.:Briefly include: increasingthey 



senior staff and supporting personnel to faculty, provide for consul

tant services and work-study tours , develope anundergr"aduate an graduate 

program (teaching and research) in Sos, 'and'strengthen library and 

teaching resources at the institution.,-

Results of four years ofk efforts to! develop institutional 

competency have justified the origlnal objectives. Atthis point ex

perience and expertise developed 'should be synthesized for, utilization. 

in efforts to better human conditions in LDCs and theUnited States. 

The objectives should embody this concept, if not. explicitly, stated in the 

original grant, it should be recognized at this time. 

In assessing its position, Prairie View A&M University feels 

that ,its main contribution should be to deliver agricultural improvement 

packages (modern technology modified for use tnder diverse conditions) to 

the.smaLl farmers who operate subsistence or market-subsistence farms 

in. the LDCs. 

3, Accomplishments: 

The accomplishments will be discussed in terms of attaining the 

objectivesastated in Section 2.
 

3.1 	Staff Additions: 

No senior staff or additional supporting staff were employed 

during this report period. 

3.2 	 Visiting Consultants t 

Mr. D. W. Levandowsky, tropical:horticulturis ;was a visiting 

consultant during June and 'Augist 'of,.197-3. and Februr,1974. 

He reviewed the potentialities of.,the Sahel zone of Africa 
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for grain and nut production and methods of water con

servation applicable to the small farmer. In addition
 

Mr. 	Levandowsky, accompanied staff on a work-study tour
 

of West Africa.
 

The 	following people presented seminars to our student and
 

staff 	campus-wide, under the grant sponsorship:
 

Name 	 Institution Subject
 

Dr. A. 1. Thomas Prairie View A&M Uni. 	 "The Role of the 1890
 
President Prairie View, Texas 	 Colleges and Universities
 

in maintaining continuous
 
relevancy in its programs
 
to meet the needs of society:
 
an administration overview".
 

Mr. R. L. Hart Ford Motor Company "Professionalism in your
 
Professional Recruiter Dearborn, Michigan Career".
 

Mr. Wash Allen Houston, Texas "Youth's aspirations in a
 
Radio Station KoH changing World".
 

Dr. George Woolfolk Dept. of History "The Intellectual Climate
 
Chairman .Prairie View A&M Uni. for Progressive Research".
 

Dr. Gwendolyn Newkirk Dept. of Education and "Human Nutrition: Problems 
Chairman Family Resources Uni. of a growing Population". 

of Nebraska 

Dr. E. E. Burns Texas A&M University "An Overview of the World 
Dept. of Food College Station, Texas Food Crises: Present and 
Technology Future". 

3.3 	Iif0oition -Storage: 

The ,information storage program (ADD NAMES) and the retrieval 

program (SEARCH) was enlarged to include another program (FIND) 

where the name of a particular scientist can be recalled; whereas 

in SEARCH, the recall is by discipline etc., only. Present
 

storage consist of the bio-professional data of 138 - scientists 

working in agriculture-world-wide. Questionnaires for the 
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acquisiton of -the raw data, have been sent to severa iJnsti

tutions in South and Central.America. 

3.4 Institutional Linkage: 

A relevant linkage; meaning exchange of information, personnel
 

and/or coordinated research was established with the following ins titu

tions:
 

Institution Location Invoivement
 

CIAT Colombia, S. Amer. Tour, Info. Exch.
 

Escuela Nacional.
 
de Agrlc **.: •,,Chapingo, Mexico Info. Exch.
 

CINMYT El Batan, Mexico Tour Info. Exch.
 

Turrialba (IICA) C. America Tour Info. Exch.
 

U. of Florida
 
College of Agric.
 
African Study Center U.S, Florida 	 Student Recruitment
 

and Info. Exch.
 

Texas AM U. U.S., Texas,. Class Lectures
 
',. Tropical World Panel
 

Dept. of Development Suriname,. Tour Savanna and
 
Suriname ,S America Info. Exch. Consultant
 

Ministry of Agric. and F.A.O. W. Africa Tour Savanna
 
Cameroon .... . • . Info. Exch.
 

Ministry of Agric. IRAT W. Africa Tour Savanna
 
Ivory Coast Info. Exch.
 

Senegal-Irat & ORSTOM W. Africa 	 ,,Tour -Savanna 
* Enho.TExch. 

ORSTOM Paris Conf.' Info. Exch. Toir' 

IRAT Paris Co.nf.. Info. Exch. Your 

PAO- UN Rome Conf. Info. Exch. Tour 

Ghana (U.of Ghana) W. Africa Tours, Info. Exch. 

Kamasi, Soils Inst. W. Africa *."- Tours, ifo. Ex*, 

Nigeria.(U. of Ibaden) W. Africa, , 	 Tour,Info. Exch.
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IITA Thaden, Nigeria Tour, Info. Exch. 

U. of Hoalston U.S., Texas Systems Analysis 
Info. Exch. 
Educ. Modules 

U. 	of Hawaii U.S., Hawaii Experiment design 
for the transfer 
of technology 

Texas.A&M U. U.S., Texas 	 Soil Survey-Work Plan
 
Conf.
 

ICA Carimaqia Colombia, 	 Tour, Info. Exch. 
So. Anerica 

Int. Potato Inst. Lima, Peru, S.A. Tour, Info. Exch. 

Ag. Res. Center Chiclayo, Peru, S.A. Tour, Info. Exch. 

Yurimaguis Exp. Sta. Yurimagua, Peru, S.A. 	 Tour, Info. Exch.
 

Campi.nas San Paulo, Brazil, S.A. Tour, Info. Exch.
 

Braz..lia Brazil, S.A. Tour, Info. Exch.
 

Was.hington, D.C. U.S.A. Tour, Info. Exch.
 

U. of Hawaii U.S., Hawaii 	 Cooperative Research
 
Project in Phosphorus 
Studies 

3.5 	 Workshops and Seminars: 

Drs. 3. Kirkwood, i. Collins, and E. Brains presented a paper and 

participated in a workshop held at the University of Hawaii "Ex

perimental Design Workshop". 

In addition to,the above, the reocrds, papers, and tapes of the 

workshop held last year in Santo Domingo were edited, translated 

and compiled (in Spanish) into a 222 page report which has b'een 

distributed. 

3.6' 	 Graduate Research: 

The graduate research program has been enlarged as shown in 

the following Table.. It lists those students who have entered 
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tho M.S, program this year',and -theirresearch activities and
 
those 


Name 


*W. G. ,Abott, 

*T. Burke 


*J. Dews 

**R. Harey 


..,*B. Rengaswamyn 

**L. Tjeda' 

**Lugard Etuk 


*Cesar,.Tejeda 

**Robert Dixon .USA 

ilary aNigeria 
HiaryMd,:.= 


Cb r.les..Kargbo 

Henry 


'who
have graduated and their theses.
 

Country Snurce of Funds 
and Amount 

USA $300/mo- AID 

USA " $300/mo- CSRS 

USA . $300/mo- CSRS 

USA $300/mo -AID 

India - $300/mo -CSRS 

Dominican $300/mo- AID 

Republic 


Nigeria $300/mo-AID/ 

CSRS "' 

Dominican $2.00/hr -
Republic "AID:, 

".$300/mo-AID 

$300/mo -CSRS 
t
r,," 'd AID' 

Sierra Leone $300/mo-'CSRS 
. .. 


. - . . .. 


Haiti' $300/mo-AID',Normil 

Research Activity
 

Manganese Status
 
in Acid Texas Prairie
 
Soils
 

Models of Western 'Farm
 

Technology Adapted for
 
LDCs
 

Vegetable Cultivation 
under Multiple Crop
ping Systems
 

Characteristics of
 

Several Soils of P.V.
 
Experiment Station
 

Innovative Small
 
Farm Operations for
 
LDCs
 

Response of Tomatoes
 
to Rock Phosphate and
 
Superphosphate in So.
 
Texas Soils
 

Reforestation of Aban
doned Farmland in
 
Nigeria
 

A Model of Competency

Based Instruction for
 

Use in the Dominican
 
Republic
 

Zinc Movement in
 
Prairie Soils
 
Cadmium and Mercury
 
Pollution of Soils 

and Produce: Extent,
 
Effect, and Control
 

Production of Onion 
Under Tropical and Sub

.Tropical Environments 
. 'Grass-Tropical Legume 

Pastures
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Louis Andre Hai. $300/mo-AID'00 	 Soil Sodiu'anid .ize. 
Growth" 

+Dcnald 	Moten USA -.. $2.00/hr-AID' The Movement of Two
Pesticides inSoils of 

Houston 	County
 

Robert Banks USA' $300/mo-AID 	 Protein Content of 
Tropical and Subtrop.cal
 

Forages as Influenced
 
by Fertilize Practices 

The research efforts include missi'n-oriented projects aimed at
 

intensified agricultural systems. The staff alwavs involves the graduate
 

student in domestic projects or projects designed to solve problems of
 

These are listed in Section 3.6 of this report
international agriculture. 


and Section 5 of the 1972-73 Annual Report.
 

Publications and presentations of our research efforts during this
 

report period are as follows:
 

1. 	 Lopez, C. E., James Kirkwood. 1974. "Isolation of Microorganisms
 
from a Texas Soil Capable of Iegrading Urea Derivative Herbi
cides". Soil Sc.. Jour. Proc. Vol. 38, No. 2.
 

2. 	 Drams, E., P. Brains, 1974. "ProfeEsionalism in Agronomy: A Wider
 
View". Journal of Aron. Ed.(Acce.pted for Public. 1974).
 

3. 	 Brains, P., T. Shores, and E. Brams. 1974. "The Development of a
 
Generative - Competency Based Instructional System in Agrono
mic Education", J. or Agron. Iid. (Accepted for Public. 1974).
 

4. Collins, J., J. C. Polanco, and J. Kirkwood, 1973. "Soils of the 
Savanna Guabatico-Dominican Republic". ASA Meeting Div. S-5 
End Tech. Bull. TAES No. 3. 

5. Harvey, R., J. Collins, 1973. "Characteristics of Several Soils 
Developed on the Sand Interiors of the Texas Coast Prairie". 
ASA Meeting Div. S-5. 

.*NewStudent
 
**Graduate, M.S. Soils
 
+B.S. Graduate in Soils
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"Tropical Savanna'- A PotentialKiFrkood,. YP.Chang,,1973. ' Srcntior for Increasing',Food-Fiber". AA ieeting Div. A-6 

7. 	 Dixon, R. H..A. Mangaroo, 1973._ 'The Adsorption and Strength of 
Bonding of Zinc in Texas Soils". ASA Meetings, Div. S-2 . 

8. 	 Bris, E., J. Collins, and J. Kirkwood. 'Experim.ntal Design For 
Predicting Crop Productivity With Environmental and Economic 
Inputs", Prairie View AM University, Prairie View, Texas. 

4. Impact of Grant Sup orte. Activities In Developing Institutional 

As stated ii preceeding reports, the personnel brought to the 

institution under sponsorship of the grant are contributing to the
 

development of the entire institution by enriching the curricula through 

the number and cRlity of courses offered and by assisting staff of other 

disciplines to develop proposals for basic and applied research. ('emote 

Sensing of Grains Under Stress NASA sponsored, and The Extent of Soil 

Pol.lution Under Systems of Intensive Grazing on Texas Coastal Plain 

Soils, EPA spon nred).' Non-agricultural students are becoming more aware 

of the soils program goals and are participating in our courses. Under

gradu'ta and graduate students are becoming -increasingly involved in our 

intnmational work. Two stitudents presented papers at the Agronomy Society 

of America National Meetings in Las Vegas, Nevada and one undergraduate 

holr, a national office in the Student Activities Section of The ASA.: 

A graduate student is serving with AID in'a training program as 

an intern with the Agricultural Section: of :the Technical Assistance 

Bureau. His development under the program has served as a stimulus to 

tMhe other graduate students in agriculture. 

7)e soils team are also involved in developing instructional 

innovations for the education of change agents, eployed inLDCs to:'tkansfer 

teciology to the indigenous farmer. 



Thstaff and resourcecenterfacilties are being called! uon 

to comtrite: to seminakn •A1nd other Universit.y 'sponsored programs. 

5 *ltili , .tnof Institutional Resnrces in Deve)opment: 

7e library collection has been available to students and --staff. in 

other disr..iplines. Recently (from our library) material dealing with 

livestock praluctionand pasture improvement was Lcompiled upon request-. 

of the MHnistr"of Development in Suriname, S. Aerica. In addition, 

the quality and extent of the materials were enriched through the cor

operation of the Tnversity (,onsortimn so that the package sent to them 

was quite extensive, updated, and relevant to their problem. It is be

lieved tbrt more,exchange between the Coiwrrtium members would greatly 

exand tb . influence of the Consortium in the LDCs. Each has Wique 

quaWites' which can be utilized for the benefit of people requesting 

teehaicai asslitance.
 

The School of Agrtculture of the University of Sierra Leone at 

Yjala has requested a joint project to refine a multiple cropping 

system for the small farmer based on work started there by members of 

our staff in i98 and expancod during the visit of Mr. Chernon Karmara, 

agronr.. r* at Njftla College, to Prairie View A&M University soils staff. 

Plans for tbi. experimental designs are now underway. 

The University, upon request, distributed copies of the Pro

c edints of the First International Symposium of Soils of the Tropical 

Savanni and other publications dealing with tropical soils Iand nter

national "development. 

A former graduate student is now engaged iniresearch sponsored 

by North Carolina State University in Peru as a part of hisiPhD prograv 

at, North Carolina State University. W.o graduates are working in the 



SDominican'-'Rkpublic; * onei as a private~coz Sultant .in fertilizer usage , to* 

expand*rice and :vege table roduction', and the other with.the M inistry 

of Agriculture.
 

6.' Other Resources for Grant-Related Activities 

See Table I. 

7. NextYear's Plan of Work and Anticipated:Expenditures,.
 

Our major efforts for the succeeding years to,, utilie-the. 

expertise and facilities Prairie View .A&M University.has,developed to 

aid the; small farmers, of 'the LDCs when assistance is requested, by a 

recipient country.
 

Efforts will, consistof developing a delivery .system which will 

bring modern.adaptive-.research/techaologyto,, the small farmer in a way 

that he will: nccept and utilize for, his"benefit. The key.to this system 

will be the para-professional who will function as an intermediate be

tween the scientist and the farmer. 
We also plan to hold workshops ,on. Delivery Systems, during the 

winter of 1975, meanwhile university scientists, who have worked.in this 

field will present,.seminars. at.,Prairie View ,A&M University. 

We plan to continue our work in the,compilation of material from
 

diverse sources for the inclusion into a permanent monograph on the
 

SoiL.s of ,the.Savannas. 

- .We intend to expand our resource center through the acquisition. 

of new periodicals and sundry-materials. ,,We also plezi extensive ,tours 

of the Sahel zone and the S. American savannas, work-study :tours such, 

as these are essential to the development of a delivery system within 

the s'avanna ecology in which we propose?,to work., 

We do not intend to expand our -sraduate enrollment, but to 

http:worked.in
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Wontan ' our present enrollment at 10.students with the foreign students 

to' USA ration of 1 to, I, if possible. 
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.REPORT-OF THE UNIVERSITY OF PUERTO RICO
 

FOR THE PERIOD
 

JULY 1,1973 TO JUNE 30, 1974
 

A. TITLE: A.Grant to Strengthen the Capabilities of the University of
 
Puerto Rico inSpecial Problems of Tropical Soils (Grant

AID/csd 2857). 

B. GRANTEE:: University of Puerto Rico,
 

C. DIRECTOR:; -ProfessorRafael Pietri Oms
 

D. STATISTICAL SUMMARY:
 

1. Period of Grant: March 4, 1971. to March 3, 1976
 

2. Amount of Grant: $500,000
 

3. Expenditures:
 

3.1 For report period: $129,773.71
 

3.2 Accumulated: $333,650.47
 

3.3 Anticipated for next year: $98,200.00
 

E. NARRATIVE-SUMMARY:
 

In executing grant activities during the report period, the University
 

of Puerto Rico followed the policy guidelines developed upon implementation
 

of the~grant. Within the framework of these guidelines and in compliance
 
with-the provisions taken previously, grant funds were expended to strengthen
 

three major areas:, teaching.,'.research, and institution building.
 

The grant had a 
marked effect on the curriculum of the Department of
 

Agronomy as four new soils courses were added to the teaching program.
 

Three of,these were developed and are taught by new staff members whose
 

appointments. have-been.;made possible through the grant. 
Encouragement 

by thegrant-, di retor,resul td in an additional new graduatq course prepared 

and taught Lby a junior,staff member not supported with grant funds..
 

http:98,200.00
http:333,650.47
http:129,773.71
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Teaching conditions.improved considerably on accountof better labo- . 

ratory, facilities, availability of audio-visual equipment and an increase 
in library ,holdings which.were acquired, in part, withgrant.funds. iThe 

grant thus resulted'in the improvement of both the quanti/ty,,and..,the quality
 
of the University of Puerto Rico's teaching program-in soilscience..1This, 

is also reflected in a significant increase in the -number of graduate stu

dents majoring in soils from one in 1971 to six at present.....
 

Research efforts under the grant.continued along the lines! of.,action
 

taken in previous years. Under the direction of the grant director,, agro

nomic field research was conducted on the nutritional requirements of
 

tropical food crops in two kinds of soils which represent vast areas of the 

humid tropics. The crops studied include yams, taniers and pigeon peas
 

all of which are important food crops of small farmers in LDC's. Grant
 

funds were also used to support pedological research in the area of soil 

classification and soil formation. 

The grant further provided. the opportunity for several sstaff members 

to travel in the U.S. and abroad to attend, scientific meetings, participate 

in field trips and to visit research institutions. 

An important grant accomplishment should •be :seen-in the development 

of new perspectives of tropical soils by .the faculty.. .:Prior tothe grant 

limited financial resources did not allow.extensive travel which, entailed.. 

a certain degree of provinciatism. Thegrant promoted the ,establishment., 

of linkages with the member, universities.,of the, Consortium, as-well as.,-... 

the development of close contacts with individuals and rese'arch-inst.itutions 

abroad. The University of,Puerto Rico maintains excellent.working rela-. 

tionships with the .Universtiy of. Hawaii and the Universtiy of Ghent, Belgium, 
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F. DETAILED REPORT:
 

1. General Background and Purpose of the-Grant.
 

The general background and the purpose of the five grants to Consortium 
members are stated.in the first section ofthis report Within that context,
 

the University of Puerto Rico's grant is focused on the subject matter area of 

conservation andprotection of soils.of the tropics. The grant to strengthen 

the University of Puerto Rico's capabilities iii this field was awarded on March 

3, 1971, and has a duration of five years. 

The purpose of this grant isto foster the development of the University
 

of Puerto Rico's competence and response capability inthe area of conserva

tion and protection of tropical soils. In conjunction with the four grants to
 

other Consortium members this will contribute to building and increasing the
 

competence of United States universities in the area of tropical soils.
 

2. Objectives of the Grant
 

2.1 Objectives restated: 

(1) Appoint a representative in a position of administrative 

responsibility to a program council whose function will be
 

to provide policy and program guidance.
 

(2) Appoint a project leader who~will serve on a program executive 

committee, which will develop detailed plans of cooperation. 

(3) Reinforce existing competencies by appointment of resident
 

and visiting staff,inareas that will complement existing
 

strengths- oi-the five institutions.
 

(4) Provide- for support of students and faculty including ex

changes of students and -faculty tQ capitalize on the respertive 

strengths of the- cooperating-institutions., 

http:stated.in
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5 Make available physicalresources, including office space..
 

* 	 ' liaboratories equipment and other facii ies,and serices,
 

as well as existing staff competencies as the. insitution's
 

.ontribi tions.
 

(6) 	 Develop a viable ducational and research project on
 

tropical sbi1s and accommodate requests for training,
 

technical assistance and consulting services as feasible
 

and"consistent with institutional resources and commitments.
 

2.2 "Review of objectives:
 

The major objective of the grant isto create comprehensive
 

knowledge, experience and expertise inthe field of conservation
 

and protection of tropical soils at the University of Puerto
 

Rico. This objective is to be achieved via (1)assessing the
 

currently existing knowledge, (2)increasing researcher competence,
 

(3)developing an information system, and (4)increasing the capacity
 

to conduct research as related to the subject matter of the grant.
 

Achievement of the stated objective requires coordinating
 

knowledge of at least four areas of soil science: (1)pedology
 

(classification and characterizatiion), (2)soil chemistry, (3)soil
 

' 
 mianagement. 


ing inputs related 'to"clTmatology, crop management, water manage

ment and cultural systems.
 

Grant "activit"is have, in eneral, been consistent with the 
•orginM.l objetives. H'owev i, i contemp rated to revise the 

physics, and (4)soil1-" Inaddition, it requires support

objectives listed above to indicate more specifically wlich objectives 

wi.ll be pursued in order to achieve the grant purpose. 
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3. Accomplishments
 

3.1 Organization and personnel:
 

Sincq the initiation of the grant, Mr. Rafael Pietri, Professor
 

of Soil Science, has been in charge of all grant activities. He was
 

appointed grant director and represented the University of Puerto
 

Rico. in the Executuve Committee of the Consortium of which he is
 

currently Chairman.
 

As the grant proposal called for the addition of a junior staff 

member (an instrumental analysis specialist), the administration 

of the College of Agricultural Sciences was asked for funds to 

appoint this new member, Funds were made available from the Dean
 

of Agriculture's office and matched with funds from the Dean of
 

Studies' office and Miss Milagros Mir5 was appointed as of August,
 

197Q. As the funds were made available for only one year, Miss
 

Mire is now under 211(d) grant funding, as originally planned, and
 

will continue to be so for the duration of the grant.
 

In July, 1971, Dr. F. H. Beinroth was transferred from the UPR's
 

Agricultural Experiment Station and joined the staff of the Agronomy 

Department of the Mayaguez Campus of the University of Puerto Rico
 

as Associate Professor of Soils. Since then, he was fully supported
 

with grant funds. Both Miss Mir6 -and Dr. Beinroth are now holding
 

tenured positions.
 

As a result of the grant, the number of graduate students in
 

soil science has increased~significantly from one to six. Four of,
 

these are partially supported with grant funds.
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3.2 	Teachinb:
 

The soiIs courses offered"at the.University of Puerto Rico are
 

all 	geared toward tropical soils and thus indirectly support grant
 

'activities, A more direct impact of the grant on the teaching pro

graml isreflected'in'the development of three new courses. Mi ssMir5
 

designed a new course entitled "Intrumental Analysis of Soils and
 

'Planit" (AGRO 420) and prepared acOmprehensive laboratory manual
 

for this course. Dr. Beinroth developed two new courses, "Genesis,
 

Morphology, and Classification of Soils" (AGRO 553) and "SoilIs of
 

Puerto Rico" (AGRO 554).
 

During the report period Miss Mir6 offered the course on "Instru

mental Analysis of Plant and Soils" and conducted the laboratory of 

the graduate course "Soil Chemistry" (AGRO 607) as well as the labora

tory of the course "Soil Mineralogy" (AGRO 624). Dr. Beinroth taught 

both of the new courses indicated above and conducted the weekly field 

laboratories that form part of these courses. Mr. V.Synder, a 

graduate student, completely revised the laboratory for the course 

"Introductory Soils" (AGRO 300) and taught this laboratory twice.
 

Another graduate student, Mr. R.Caudales, taught the labroatory of
 

the course "Soil Fertility and Fertilizers" (AGRO 308) during the
 

first semester of the academic year 1973-1974. Both students were
 

supportedwith grant funds.
 

-From January,15 through 21, 1974, Dr Beinroth accompanied staff
 

and students from Cornell !Unhiversity on their annual Field Study Tour
 

inTropical Agriculture inPuerto Rico. Dr. Beinroth served as dis

cussion leader at the soil study sites'and also presented lectures
 

on the soils of.Puerto Rico.
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3.3. 	Research;
 

The University ,of Puerto Rico's research activities carried out 

under the grant and supported with funds from itmay be,grouped as 

follows: (a)agronomic field research, (b)laboratory studies,.(c) 

thesis research, and (d)pedologic research. 

(a)Agronomic Field Research. During the report period the
 

following field experiments were inprogress:
 

1. Support systems comparisons in combination with foliar fert

ilizer application inyams (D.rotundata): Isabela Substation.
 

2. Support systems comparisons in combination with foliar fer

tilizer application inyams (D.rotundata): College Farm,
 

Mayaguez.
 

3. 	Yam cultivar trial (D.alata): Isabela Substation.
 

4. 	Yam population trial (D.rotundata): Isabela Substation.
 

5. 	Yam population trial (D.rotundata): College Farm, Mayaguez.
 

6. Fertilizer experiments with cassava (Manihot spp): Isabela
 

Substation.
 

7. Effect of harvesting date on cassava (Manihot spp) yields;
 

Isabela Substation.
 

8. 	Cassava (Manihot spp) propagation; Isabela Substation.
 

9. Foliar fertilizer application in pigeon peas (Cajon cajanus);
 

Isabela Substation.
 

10. 	 Soil compaction experiments with taniers (Xanthosoma spp);
 

Isabela Substation.
 

With the exception ofexperiment 10, all of the above experi

ments were conceivedand designed by Professor R. Pietri. Tte field 

work was carried out-by Dr. J. Badillo, Assistant Agronomistwith the 
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'University 	of'Puedrto. Ri[co's Agri'cultur~al Substation at isabela.
 
Exeimnent'10 was' d :Signed"y 'l
-D'
uoMercado, Assi'stant~Pro

}fesbr Of soilssat'the AgroniyDepartment. The field work for this
 

experiment 	was also conducted by Dr. Badillo. Although assigned to
 

dedicate fifty percent of his time to :these experiments, Dbr. Badillo's 

full salary 	was provided by the' Agricultural Experiment Station as 

a' 	 ..
contribution to the grant. 


'The field wOrk at the isabela Substation was carried out on an 

Oxisol (Coto series; Tropeptic Haplorthox), whereas the soils used 

at the College Farm inMayaguez are Ultisols (Humatas series.; Typic
 

Tropohumult). The orders to which the Coto and the Humatas series
 

belong represent vast areas in the tropics.
 

The experiments in progress during the report period constitute
 

a continuation dnd complemnentation of the experiments previously con

ducted. The main purpose of these experiments is to assess the nutri

tional requirements of tropical food crops and to provide management
 

information for farming system operating under financial and tech

nological constraints.
 

Detailed reportz on the individual field •experiments have been
 

prepared. upon completion of the experiments currently inprogress
 

these individual rejiorts will be consolidated into one comprehensive
 

•report •covering all aspects' arid results of the field ' experiments. 

This 	report isscheduled to be completed by February, l!97S. 

(b)Labratry tudes.As a follow-up of the field experi

ertcomprehensive analytical investigations have been initiated
 

to iallo~w 'a'prbper evaluation o6f 'the field results and to establish •
 

http:tudes.As
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correlati,66s between crop yields,.their,nutritional quality, levels of
 

fertilization ah,1 soil characteristics. Under the general direction 

and supervision of .Professor R. Pietri, these studies are carried out
 

byMiss M. Mir5'with the assistance of grant-supported graduate and

undergraduate students.
 

A tQtal-of 871 soil samples and.l,788 plant tissue samples have
 

been-collected,.indexed and.prepared for analysis. 
 The analyses to
 

be performed on the soil samples include cation exchange capacity;
 

exchangeable bases;'exchangeable acidity;,pH fn H20 and KCL; deter

mination.of N, P, and K; and determination of extractable Ca, Mg, Fe,
 

Mn, zn,,Al and Si. The plant tissue'samples will be analysed for N,
 

P, K, Ca, Mg, Fe, Mn, Zn Al, Na and Cu.
 

(c) Thesis research. Mr. R. Barahona, a native of El 
Salvador,
 

is supported with grant funds to conduct research for his. M.S. thesis.
 

He is investigating the effect of different levels of fertilization
 

on the chemical composition and nutritional quality of yams (Dioscorea
 

spp). The field experiments were carried out in an Oxisol (Coto
 

eries, Tropepti.c Haplorthox) at the Isabela Substation. Mr. Barahona
 

has accomplished most of the analytical work and expects to have his
 

thesis completed by December, 1974.
 

(d) Pedologic.research. During the report period, Dr. F. H.
 

Beinroth, spent approximately 75 percent on research. His investigations
 

were in the field of pedology and focused on (i)soil classification,
 

(ii),soil formation, and (iii) soil geomorphology.
 

http:mination.of
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f( Researchin once at on
Soil 'clas1sificat on. is area 


he comparison and crrlaion f icati6n ys sed in 

thietropics; namely, U. S. Soil Taxonniyw the FAO/UNESCO Legdn, the 

French Classification of Soils and the Braziliah System". .
 

'Astu'dywith the objective todcssify the soil series'of
 

Hawaiiin the FAO'scheme was previously initiated'in'coopdrati n with
 

-Drs. Ikawa and Uefara (ofthe UniVersity of Hawaii. Thesc6pe of this
 

' 
study was Widened to include the French system-because o its import

ance in'Africa. Dr. A; Van Wambeke, University of Ghent, Belgium,
 

was consulted for this phase of the study. A 107-page manuscript
 

including five correlation tablis has'been completed a'nd was sent to
 

TA/AGR for publication as an AID bulletin (Technical Series Bulletin). 

Further research on soil classification was conducted in connection
 

with the preparation of an invitational paper presented at the seminar
 

on "Soil Management and the Development Process inTropical America," 

held in Cali, Colombia,'in February, 1974. Inthis paper the main
 

soil classification systems used inCentral. and South America were
 

elucidated and thecorrelation of their taxa discussed. Another paper
 

on soil classification and its potential use for purposes of agrotech

nology transfer was prepared for the Workshop on Experiment Design 

held in Hawaii in May , 1974. 

(ii)Soil formation Since about' two"years, Dr. R.L. Fox-and
 

R. C.Jones of the: Uni'ver'sity of Hawaii and Dr. F.H. Beinroth have
 

been engaged in a joint comprehensive study of eleven highly weathered
 

soils of Puerto Rico. The immediate purpose of this research isto
 

report research data on the pedology, mineralogy, and chemistry of
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representative-Puerto Rican Oxisols andcUltsol.si.. 
The ultimate ob

jective is to-provide detaled information for cmpartsons of:selected
 

soils of PuertoRico with -those of,Hawaii and to relate soil class

ification-to soilmanagement-and crop production. 
 Part Iof this
 
study deals -ithformation, morphology and'classificatlon of the
 
selecte' sois. 
Part IIwith their mineralogy and Part III with
 

their chemistry. 
During the report period, Dr. Fox completed the
 
manuscript for Part III and Dr. Beinroth finalized a manuscript of
 
127 pages forPart I. Dr. R.C.Jones isinthe process of com
pleting Part II. Negotiations with Dr. R.W.Simonson, editor-in-chief
 
of GEODERMA, led to a-tentative agreement that a whole issue of the
 

renownpd journal will be dedicated to this research.
 

With the cooperation of the University of Ghent, 
preliminary
 
studies on the micromorphology of Puerto Rican Oxisols and Ultisols
 

were initiated by Dr. Beinroth inJuly, 1973. 
 To date, this research
 
involved the preparation and inspection of thin sections. 
Itprovided
 

valuable information on micromorphologic aspects of Puerto Rican soils
 

which was 'formerly not available.
 

(iii) Soil geomorphology. The final manuscript on previously
 
conducted geomorphic field studies on the island of Kauai, Hawaii,
 
was completed during the report period. 
This paper, co-authored by 
Dr..F. H. Beinroth and Drs. G.Uehara and H. Ikawa of the Univer

sity of Hawaii, discusses landscape relationships of Oxisols and
 
Ultisols'on Kauai. 
 Itwas recently published inthe Soil Science
 

Society ofAmerica Proceedings.
 

http:andcUltsol.si
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3.4 	.Educational travel:
 

Domestic travel of grant officers to comply with adminis

trative and executive duties within the Consorti.um organization,
 

are not-included in this.item. These trips are detailed in the
 

fiscal report for FY 1974. The following is a chronological ac

count 	of domestic and international trips of educational nature 

made by staff members during the report period and supported with
 

grant funds.
 

In July, 1973, Dr. F. H. Beinroth travelled to Ghent, Bel

gium 	 to visit the University of Ghent. The purpose of this trip 

was to work on the micromorphology of Puerto Rican soils and to
 

discuss the correlation of several soil classification systems used
 

in the tropics. Dr. Beinroth's contacts at the University of
 

Ghent were Professor Tavernier, Dr. Van Wambeke, Dr. G. D. Smith,
 

Professor C. Sys, and Dr. G. Stoops. 
While at Ghent, Dr. Beinroth
 

also presented two seminars on the soils of Puerto Rico.
 

In July, 1973, Miss M. Mir6 and Mr. V. Snyder, a graduate 

student, travelled to Hawaii to participate in a Workshop on Min

eralogy of Soils of the Tropics sponsored by the University of 

Hawaii as a Consortium activity. 

InAugust, 1973, Professor R. Pietri and Dr. F. H.Beinroth 

travelled to Bogota, Colombia to attend the third Colloquium of
 

Soils of the Colombian Soil Science Society. The general. theme,
 

of this meeting was soil phosphorus; a total of 19 papers were . 

presented on basic aspects of soil P, P-fertilization and analysis 

and technoloov of P. 

http:Consorti.um
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InNovember,.1973, Dr. F. H. Beinroth travdlled to Hawaii, to
 

work with staff..members of the.University of.Hawail on three man

uscripts for publications.on jointly conducted research-. From
 

Hawaii, Dr. Beinroth proceeded to Las Vegas, Nevada to attend the
 

65th Annual Meeting of the American Society of Agronomy. Prof. R.
 

Pietri also attended this meeting.
 

InDecember, 1973, Dr. F. H. Beinroth travelled to Washington,
 

D. C. to participate in a seminar on "Program Design and Management,"
 

sponsored by.the U.S. Agency for International Development. The
 

objective of this seminar was to acquaint participants with key
 

elements of project design, the methodology of the logical frame

work, and'the process of project evaluation. Dr. Beinroth was in

vited by.AID to attend this workshop.
 

InFebruary, 1974, Miss M. Mir6, Dr., J. Badillo, Dr. F. H. 

Beinroth, Dr. J Colom Aviles, and Dr. G. L.Spain travelled to 

Cali, Colombia to participate in the "Seminar on Soil Management and 

the Development Process in Tropical America," this seminar was co

sponsored by.the.211(d) University Consortium on Soils of the Tro

pics-,...the. Centro International de Agricultura Tropical (CIAT), the 

U. S. Agency for International Development, the Colombian Soil 

Science Society, and the-Latin American Society of Soil Science. 

Dr.. Benrotli had been invited,;tto: present, a paper at this seminar. 

All delegates of Puerto Rico,participated inthe post-seminar field 

tour in, Colombia, PerG and Brazil. 

http:publications.on
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In May, 1974, MissM4 M.Miro. travelled" to Athens, Georgia, 

Raleigh, North Carolina, and; New Brunswick, New Jersey to visit
 

the soil and plant testing laboratories of the respective univer

sities. She.also visited the laboratories of the Technicon,,
 

Corporation in Terrytown, New York,
 

InJune, 1974, Miss M. Miro and Professor Pietri travelled
 

to Santo Domingo, Dominican Republic to attend the 22nd annual 

meeting of the American Society of Horticultural Sciences' Trop

ical Region. Professor R.Pietri presented a paper entitled, 

"The Influence of Different Levels of N, P, K, Mg, Ca, and Si 

on the Yield of Tomatoes inan.Oxisols."
 

3.5 Publications and manuscripts:
 

(a) Published or inpress:
 

Beinroth, F. H. 1973. Oxisols-Highly Weathered, Red Soils of

the Tropics. In: Soils of the Southern States and Puerto
 
'Rico. S.W. Buol, Editor. South. Coop. Ser. Bull. No. 174,

North Carolina State University Press, pp. 87-91.
 

Beinroth, F.H., G. Uehara, and H. Ikawa. 1974. Geomorphic re
lationships of Oxisols and Ultisols on Kauai, Hawaii. 
 Soil

.Sci. Soc. Amer. Proc. 38:128-131.
 

.,.Beinroth, F. H., 
H. Ikawa, and G. Uehara. 1974. .Classification
 
of the Soil Series of Hawaii inDifferent Systems. USAID,

Techn. Ser. Bull. (Inpress).
 

Bejinroth, F. H. 1974. Relationships'between U.S..Soil. Taxonomy,
The Brazilian Soil Classification System and FAD/UNESCO

Soil Units. Proc.-Sem..Soil -Management-and the Development.

Process inTropical America, Cali, Colombia (Inpress).
 

(b)Manuscripts prepared:
 

Beinroth, F. H. A study of highly weathered soils of Puerto Rico..
 
Part L:- Formation, morphology and classification. To be
 
submitted to Geoderma.
 

Beinroth, F. H. Some considerations on soil classification and

"Soil Taxonomy" inparticular. Proc. Workshop on Experi-.

mental Design, Honolulu, Hawaii (In preparation). .
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Abrams, R., L. Cruz Pares, R. Pietri, and F. J. Julia. 1974.
 
The influence,of different leVels of N, P., K,Mg, Ca, and-

Si .on yield of tomatoes in an'Oxisol. Paper presented .at 
22nd annual meeting.-Amer. Soc. Horto Sci, Trop Region.
 

4.. Impact of Grant-Supported Activities in Developing Institutional
 

Capabilities.
 

At the University of Puerto Rico, mostof the grant impact has been on
 

the teaching environment, involvement and perspective of faculty personnel,
 

and on. the institution's instrumental capability to conduct research.
 

The grant has strongly influenced,the teaching program as it stimulated
 

the addition. of three new courses. By providing improved laboratory facil

ities, audio-visual equipment and increased library resources, the grant 

has Favorably enhanced the quality of the teaching and learning environ

ment. In direct relation to these improved conditions and as a result of 

grant-generated opportunities for graduate studies, the number of graduate 

students in soil science has increased from one to six since the initiation 

of the grant. 

Research laboratory facilities were improved significantly through the 

acquisition of equipment for chemical and mineralogical soil analyses. Many
 

aspects of soil research which could previously not be investigated can,
 

therefore, be accomplished now.
 

The grant enabled the appointment of two new staff members. As both 

of them now.have tenure with the University of Puerto Rico, the experience 

they gained in performing grant activities will continue to be available 

-to the institution beyond the termination of the grant. Grant funds have 

been used deliberately to provide travel support for staff members. It is 

believed that this has substantially broadened the professional experience 



and pespective of the faculty and educed b certain provin'ial bias stem

ming from limited: experence in'other tropical regions. The grant has
 
further promoted the establimnt-of contacts With scientists fr m the
 

member universities of the Consortium and from abroad. :This-has resulted
 

in-functning working relationships with several institutions, as evidenced
 

by jblnt research projects', as well as in dialogue with domestic and for

eign scientists
 

5." Utilization of Institutional Resources in Development.
 

Through its Office of International Programs, the College of Agricultural
 

Sciences shares and makes available to other institutions its staff compe

tencies and physical resources. As part of this resource sharing, commit

ments have been made to provide technical assistance and training to less
 

developed countries.
 

The University of Puerto Rico has a contract with the Regional Office 

for Central America and Panama of AID (ROCAP-83) which calls for graduate
 

training in Puerto Rico of students from Central American universities.
 

During the academic year,*1973-1974, six students from Nicaragua were in
 

Puerto Rico on this program to jOursue graduate studies.
 

Another term of this contract calls.for sending Visiting Professors 

from-the College of Agricultural Sciehces to Central American institutions. 

During the academic year 1973-1974, the following staff members were on 

such *assignments:
 

D . M.' CruzPerez at the Universi'ty of El Salvador, El Salvador 

Dr.' A. Stomayor R'os at the 4Unversidad Nacional Autonoma," La 

Ceiba,'Honduras 

Dr. V. Garcia Villareal at the "Escuela Nacional de Agricultura y
 

GanderTa, i Managua, Nicaragua.
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Inaddition to the activities channeled through the Office of Interna-;
 

tidn'al Programs, the College of Agricultural Sciences itself serves as a 

resource-sharing avenue. During the academic year 1973-1974, the College of 

Agriculture had a total enrollment of 457 students of which 47 or approxi

mately 10 percent were foreign students. They came.from the following coun

trids Bolivia, 1; Colombia, 5; Chile, 1; Cuba, 5; Curacao, 1; Haiti, 3;, 

British Honduras, 2; Panama, 3; Dominican Republic, 23; El Salvaodr, 1;
 

and Venezuela, 2.
 

6. Other Resources for Grant-Related Activities.
 

The grant contributes to the overall teaching efforts and teaching
 

commitments of the Department of Agronomy of the University of Puerto
 

Rico. As the chief goal of the grant is to strengthen the existing compe

tency, funds,provided by this grant are not used to replace existing
 

funding of-current projects. On the contrary, activities carried out
 

under this grant are additives to existing programs of the University.
 

Indirect support of the grant, the University has been and will continue
 

to provide the following inputs.
 

1. Administrative costs and utilities in all administrative offices
 

and facilities. 
The basic salary of the project leader, Professor
 

Rafael Pietri, comes from the university budget. No funds from
 

the grant are used to cover salaries and costs of services of sen

ior administrative officers inthe College of Agricultural Sciences.
 

2. Access of-all persons involved in grant activities to laboratories,
 

field research facilities, and libraries. The facilities of the.
 

Agricultural Experiment Station and its substations are also avail

able. The field research under the grant is using a six-acre plot
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.:at the Isabela substation which i S .provided free, of: charge 'to the 

grant program. The services of the Central Analytical. Laboratory 

of the Agricultural Experiment Station are also available free of 

charge.
 

3. Office, classroom, and other space for faculty, students and special
 

meetings related to the grant program. Inaddition, the University
 

provides to all persons involved ingrant activities all services
 

and facilities that are normally provided to regular staff and stu

dents.
 

4. Members of the faculty in the Agronomy Department not directly
 

supported with grant funds, but involved in grant activities, are
 

considered an integral part of the grant program. Their salaries
 

constitute a university contribution to the grant.
 

5. Sub-professional personnel of the department are also considered
 

an integral part of the grant program and take part in related
 

activities although they are state-funded.
 

6. Budget appropriations for supplies and materials for the Soil Science
 

section of the Agronomy Department provided through state funds have
 

been placed under the direct control of the grant director. This
 

follows the same line of thinking already stated in the above
 

paragraphs; all available resources are pooled inorder to use them
 

more efficiently.
 

7. Dr. Badillo, Assistant Agronomist with the Agricultural Experiment 
Station, has been assigned to devote 50 percent of his timeto the
 

field research phase of the grant program. Dr.. Badillo isentirely
 

supported with state funds.
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7. 	 Next Year'!s Plan of Work. 

7.1 	 Teaching:
 

As the new courses generated by the grant program have been
 

approved by the Office of the Dean of Studies, theyare an integral
 

part of the department's teaching program and-will, therefore, con

tinue to be taught during the academic year 1974-1975. These courses
 

will be evaluated and modified ifnecessary and appropriate.
 

Negotiations have been initiated to obtain the services of Mr.
 

S. M. Viscasillas, Director of the Soil Conservation Service's Regional
 

Office at Mayaguez, to assume part-time teaching responsibilities in
 

the Department of Agronomy. It isanticipated that Mr. Viscasillas
 

will modify and teach'the course "Soil Conservation" (AGRO 401) in
 

the forthcoming academic year.
 

7.2 	Research:
 

Most'of the agronomic field research now inprogress isexpected
 

to be completed during the next year. A comprehensive report covering
 

all aspects and results of the field experiments will be prepared.
 

To complement the field work, the laboratory characterization of
 

some 2,600 soil and plant samples will continue. The analytical
 

data and the field results will be subjected to statistical analysis
 

to establish .correlations between yield levels and nutritional qua

lity of the crop-and fertilization practices and various soil para

meters.
 

Research in the area of pedology is contemplated to comprise
 

the 	classification of all Puerto Rican soil series in different soil 

classification-systems, investigations relating forms of soil phos

phorusto weathering stages and taxonomic-units,.and coptinuing
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research on the micromorphology soilS.-Theof Puerto Rican s.ter 

will be carried out in cooperation with the University of Ghent and
 

will include thin section, porosity and microfabric studies. This
 

research should be useful to evaluate the structural stability of
 

selected tropical soils and their susceptibility to erosion.
 

Involvement of graduate students ingrant activities will be
 

expanded during the next year. Three students will initiate research
 

on topics directly related to the subject matter area of the grant
 

for their respective M.S. theses. One grant-related M.S. thesis now
 

inprogress isexpected to be completed by December, 1974.
 

7.4 Visiting professors:
 

The grant will continue to sponsor the invitation of visiting
 

professors. Pending negotiations have resulted in tentative arrange

ments for two distinguished scientists to visit the Mayaguez Campus
 

of the University of Puerto Rico in1974. There are Dr. Goro Uehara,
 

Professor of Soil Science of the University of Hawaii, and Mr. Mar

celo Camargo, Chief Pedologist with the "Empresa Brasileira de Pes

quisa Agropecuaria" of Brazil.
 

8. Other:
 

No additional matters to report.
 




