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I. Narrative Suimmary 

Grant objectives were 50-80 percent completed at the end of the reporting
 

year. 
The grant period was extended 12 months without additional funding to
 

enable faculty to complete seven state-of-the-art reports on soil microbiology
 

and mineralogy.
 

By the end of the second reporting year, 60 percent of the allotted
 

budget was expended. Jo change in grant purpose or objectives was requird,
 

and all critical assumptions were met. 

Lack of a standard soil science language for effective technology transfer
 

in the tropics has been identificd by the Consortium on Soils of the Tropics
 

as a key constraint to country development. In close cooperation with and
 

support from the AID sponsoring office, the Consortium has developed a
 

strategy to correct this deficiency. The Consortium universities have
 

selected Soil Taxonomy, a soil classification system developed by the U.S.
 

Department of Agriculture, as the standard language to communicate soil
 

information. This strategy was first tested in Latin America in the past
 

year, and the successes there have enabled the Consortium to plan a similar
 

effort for Southeast Asia this year. 
For the first time, there appears to be
 

emerging an acceptable, international language for organizing knowledge for
 

technology transfer in the tropics.
 

There is 
now hope that the information contained in the state-of-the-art
 

reports may be disseminated by means of Soil Taxonomy. 
The University of
 

Hawaii is responsible for preparing seven state-of-the-art reports. Progress
 

on them is provided in this annual report.
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II. General Background and Description of the Problem
 

Between June 1970 and March 1971, five institutional development grants
 

were awarded to U.S. universities through the Institutional Grant Program
 

established by Section 211(d) of the Foreign Assistance Act of 1961 as amended
 

in 1966. 
The grants were made to enhance the existing competence in tropical
 

soil science of the recipient universities. The recipients were Cornell
 

University, the University of Hawaii, North Carolina State University, Prairie
 

View A & 11 University and the University of Puerto Rico.
 

Since 1970, these universities have worked together to develop training,
 

research and advisory capacity related to application of soil science to the
 

tropics. 
As a means to coordinate their efforts, these institutions grouped
 

themselves into a 'Consortium on Soils of the Tropics." 
 In 1967, the Univer

sity of Minnesota was admitted to 
the Consortium as a non-funded member.
 

If the grant purpose was to enlarge ur.iversity competence in tropical
 

soil science, the goal was to improve the quality of life of the small farmer
 

by enabling him to overcome soil barriers which stood in the way of profitable
 

farming. One thing was certain--efficient and profitable farming, particularly
 

on small farmer fields, deteriorated with increasing proximity to the tropics
 

and the equator. 
History and experience told us that the rich entrepreneur
 

(plantation farmev) could make infertile lands productive and the poor farmer
 

could do well on fertile soil, but the poor farmer on infertile soil could not
 

extricate himself from poverty's grip. 
There are today about two billion
 

people who live in countries with average gross national products of about
 

$200 per capita. Virtually all of these countries occur in and near the
 

tropics.
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The unbearable poverty of the small farmer stems from the impoverished
 

state of his soil. The impoverished state of tropical soils is in turn related
 

to their high degree of weathering. 
Soil minerals which normally hold nutrients
 

against leaching have been weathered out, and the remaining insoluble residues
 

do not have the capacity to hold life-sustaining nutrients. A large part of
 

current knowledge and ongoing research does not apply to highly weathered
 

soils, so that technology from the technically advanced countries of the
 

temperate regions, when transferred to the tropics, predictably fails.
 

Nighly weathered soils are not only deficient in nutrients, they are
 

frequently acid and contain toxic levels of aluminum and manganese. 
They "fix:'
 

and render unavailable to crops large quantities of phosphorus fertilizer.
 

Without phosphorus and in the presence of toxic elements, the conversion of
 

atmospheric nitrogen into protein through symbiotic association of bacteria
 

and plant cannot proceed. Thus high yielding varieties bred to respond to
 

fertilizers do not do well in extensive areas of the tropics where soil and
 

people are impoverished.
 

A strong program, a long history of research and development in tropical
 

soil science and an expression of commitment to international programs by
 

University of Rawaii officials were the principal reason for awarding this
 

grant to this institution.
 

III. Program Goals and Grant Purposes
 

The program goals to which this grant contributes are:
 

1. To increase the quantity and to improve the quallty of food for the
 

small farmer in the tropics, and
 



2. To enable developing nations to make better use of soil; water and
 

crop resources for national development.
 

The grant purposes contributes to the attainment of program goals by:
 

1. Utilizing grantee competence in tropical soil management and develop

ing new competence in soil microbiology, especially for biological nitrogen
 

fixation, and
 

2. 
Determining ways to overcome key constraints (especially of phospho

rus unavailability and nitrogen deficiency) on food production.
 

IV. Grant Products
 

The grant products are tangible evidences of attainment of grant purposes.
 

The products have immediate and long term value for development and are espe

cially tailored for developing country use. 
The grant products are:
 

A. 
An expanded Imowledge base in microbiology and mineralogy of tropical
 

soils. Seven state-of-the-art reports will be the final grant products.
 

B. 
An information capacity for agroproduction technology transfer con

sisting of a computerized information retrieval system and a soil data bank.
 

C. An education and training capacity consisting of an audio-tutorial
 

package in soil science designed for testing and adoption in the Philippines.
 

D. An advisory capacity for development support consisting of faculty
 

from the grantee institution.
 

E. 
Linkages with a network of international and national development
 

support organization to facilitate utilization of institutional response
 

capability.
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V. Review of Critical Assumptions
 

A table summarizing program goals, and -pJet- rpses, outputs and inputs
 

together with corresponding critical assumptions Is provided on the next page.
 

To date, all critical assumptions have been realized.
 

VI. Accomplishments
 

This section is organized according to grant products. A summary outline
 

which identifies products and scientists in charge Is given below. 
Following
 

the oucline, accomplishments are presented in narrative and tabular form
 

Outline of Products
 

A. 	Expanded Inowledge Base
 

1. 	State-of-the-art (SOTA) report on phosphorus unavailability in
 
tropical soils (i. L. Fox)
 

2. 	SOTA reports on biological nitrogen fixation in tropical pasture
 
legumes and grasses
 

SOTA on the plant as a limiting factor (P. P. Rotar)
 

3. 	SOTAs on microbiology as a limiting factor
 

a. Biological nitrogen fixation in grasses (B. Bohlool)
 

b. 1 ycorrhizal associations (B. Bohlool and B. Mosse)
 

4. 	SOTAs on the soil as a limiting factor
 

a. 	Soil-related stresses (Y. Kanehiro)
 

b. 	Allelopathy (D. Bartholomew)
 

c. 	Soil erosion (S. A. El-Swaify)
 



Table 1. Summary of assumptions for achieving goals, purpose, outputs and
 
inputs.
 

Program or sector goal: The broader 

objectives to which this project
 
contributes: 


To increase quantity and improve 

quality of food for the small
 
farmer.
 

Subprogram goal:
 

To enable LDCs to make best use
 
of soil, water and crop resources.
 

Project purpose: 


1. Utilization of competence in tro-

pical soil management and development 

of competence in soil microbiology, 

especially biological nitrogen fixa
tion (BF). 


2. Determination of ways to overcome 

key constraints (especially P and N) 

on food production.
 

Outputs: 


1. Expanded knowledge about (a P un-

availability in tropical soils and (b) 

BNF, especially in forage crops, and 

effects on soil management systems.
 

2. Information capacity on tropical

soil microbiology and mineralogy. 


3. Development of soils teaching
 
training package for use in develop-

ing countries. 


4. Advisory capacity.
 

5. Increased linkages and networks 

with scientists in soil management
 
and BNF in LDCs.
 

Assumptionn for achieving goals:
 

LDCs will give high priority and
 
support to improved agricultural

production by small farmers.
 

Assumptions for achievinjgpurpos:
 

1. LDCs desire to use better soil
 
management will collaborate and use
 
better management systems.
 

2. Staff at U.-7. are willing to ob
tain useable information about soil
 
management and BNTF: AID, LDCs and
 
other will use expertise.
 

3. Leadership and services of value
 
will be scientifically and prac
tically provided by U.P.
 

Assumptions for achieving outputs:
 

1. LDC, international scientists,
 
AID will cooperate 'Lnpreparation
 
and use of SOTAs.
 

2. Information is desired in LDCs.
 

3. N1eed is for teaching materials,
 

equipment available.
 

4. Advisory capacity will be used
 
by LDCs, AID/i, USAID under mutually
 
satisfactory arrangements.
 

5. U.H., COST will continue inter
national commitment.
 



Inputs: 


U. Hawaii
 

1. Experts in Soil Management (SM) 

and BNF - senior and junior staff. 


2. Junior scientists and graduate 

students, support staff, 


3. Field, laboratory, computer, 

teaching, library, office, adminis-

trative, accounting facilities.
 

COST
 

4. Staff to cooperate on SOTAs 

SM studies. 


AID
 

5. Financial support. 


6. Project management (TA/AGR)
 
involvement.
 

Assumptions for providing inputs:
 

1. Qualified experts will remain on
 
staff or replacements promptly found.
 

2. LDC scientists , decision-making
 
personnel and students willing and
 
able to participate.
 

3. U. Hawaii facilities will be
 
available and support continued.
 

4. COST scientists willing to
 
cooperate.
 

5. AID funding, management aid
 
and involvement provided.
 

)&c6r~('norlty Ocnrl ~ 4 Trq'c5
 



B. Information Capacity
 

1. Retrieval System (P.Rotar)
 

2. Soil Data Bank (H. Ikawa)
 

C. Education and Training Capacity (R. Green)
 

D. 
Advisory Capacity (Chairman of Department, Grant Project Director)
 

E. Linkages and Networks (Grant Project Director)
 

Narrative Summary of Accomplishments
 

A. Expanded Klnowledge Base
 
1. Phosphorus unavailability in tropical soils (lead scientist: 

R. L. Fox)
 

Accomplishments of the past year include inputs of data and information
 

as !7ell as outputs of information through preparation and publication of
 

manuscripts, participation in symposia, etc. 
 These activities will be arbi

trarily divided into inputs and outputs.
 

a. Inputs
 

Efforts at expanding the knowledge base proceeded in two directions:
 

a) Confirmation of existing reports on phosphorus management in tropical soils
 

through data collected locally and that provided by cooperating researchers in
 

other areas of the tropics; and b) Collection of information through partici

pation in symposia, mail contact with active researchers and scientists, travel
 

to geographic areas, and preparation of questionnaires.
 

1) Requests for experimental data and cooperative work were
 

continued from the previous year. 
Yield data from field experiments are
 

collected and soil samples from the check plots are sent to the University of
 

Hawaii for P analysis. 
The yield data are then related to the soil analysis
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data and the results compared for various locations for this crop. 
Such data
 

were obtained from the following studies or experiments.
 

a) Soil management transfer experiment. Data from Peru
 

were received for a P response experiment with potatoes. These data were
 

compared with data from Bangladesh, Alaska, Canada, and Hawaii. 
The data
 

pointed to a similar P requirement as measured by sorption curves. 
Two
 

manuscripts have been prepared from these studies.
 

b) 
Data from root crop research were obtained from local
 

experiments on cassava, yams and taro. 
Data were also obtained from couperatorb
 

in Thailand, Nalaysia, Colombia, and Higeria. 
These data form part of the
 

thesis research of a graduate assistant, P. Vander Zaag.
 

c) The above approach is being extended to the cereals
 

wheat and rice. 
Data were obtained from a wheat study in India which suggested
 

an external P requirement of 0.2 Ug P/ml, using the sorption curve technique.
 

Other data are being collected from Pakistan and Tebraska in order to compare
 

P requirements of wheat among temperate and tropical regions. 
Other scientists
 

have been identified for further contact and data. 
These data will be compared
 

in order to obtain several independent estimates of external P requirements for
 

cereals.
 

Cooperative work was initiated with IRRI, Los Banos, Philippines, whereby
 

yield data and soil samples from a multinational study on application of phos

phate to flooded rice are being made available for our evaluation. Soil
 

samples from rice experiments have also been obtained from Taiwan.
 

d) An experiment was conducted to study the contribution
 

of mycorrhiza to the phosphorus nutrition of several crops on a P-deficient
 

soil (Eutrustox) in Hawaii. This experiment was the first study of mycorrhiza
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in the State and served to generate interest as well as new data on this
 

important aspect of P nutrition of crop plants. Numerous scientists visited
 

the plots, including a group of conferring sciertists from the 2nd review
 

meeting of the INPUTS project of the East West Center. This provided an
 

initial exposure to the importance of mycorrhiza for 60 scientists from 15
 

tropical countries.
 

An important contribution to the mycorrhiza study was provided by Dr.
 

Barbara :osse, who has prepared a SOTA on mycorrhiza as a part of the SOTA on
 

biological nitrogen fixation (lead scientist: Ben Bohlool). Skills learned
 

in a short course provided by Dr. Mosse were applied in collecting data from
 

the experiment.
 

The results of this experiment point out the major role of mycorrhiza in
 

P nutrition of crops when under P stress. 
In some cases, over 10 times as much
 

P was absorbed by plants on plots which were not fumigated (mycorrhizal) than
 

on plots which were fumigated (non mycorrhizal) at a given level of P. (Root
 

measurements confirmed the presence of mycorrhiza with no fumigation and their
 

absence as a result of fumigation). One important conclusion from the study
 

was that while mycorrhiza contributed greatly to P absorption under conditions
 

of P stress, the contribution was minimal when sufficient P was applied to
 

obtain 90-95% of maximum yield. It was also apparent from this study that many
 

implications of mycorrhiza to P phosphorus management in the tropics remain to
 

be determined.
 

e) An investigation on influence of localized P placement
 

on the efficiency of 2 utilization was continued by a graduate student, Kazi
 

Memon. These studies indicate that, with corn, near maximum yield could be
 

obtained by P application to less than the entire roocing volume. Similar
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results were obtained with soybean on the same Wahiawa soil (Eustrustox). This
 

soil has a high phosphorus buffering capacity. 
Both of these placement studies
 

indicated that advantages continued into the second planting of the experiments.
 

In contrast, little or no advantage -,as obtained to placement ir 
a restricted
 

soil volume in a field study earlier conducted by R. L. Fox and B. T. Kang (see
 

publication list). 
 Reasons for this contrast are under study.
 

f) Phosphorus atlas. Additional soil samples have been
 
collected from Southeast Asia and Australia. Phosphorus sorption curves have
 

been completed on these soils, and the results will be assembled in tables and
 

maps based on soil survey information as well as by transects across gradients
 

of rainfall and/or elevation. A comparision of approaches is planned. 
The
 

Benchnark Soil Project has assisted in the soil acquisition phase of this work.
 

g) A questionnaire was prepared and distributed to provide
 
factual information on current methodologies of diagnosis of need and recommen

dation of phosphorus fertilizer for crops. Informatiori was requested on soil
 

analysis methods, critical ranges, disadvantages and successes of the current
 

practices.
 

h) Numerous contacts have been made during the year in
 
addition to those mentioned above. 
 Continuous cooperative efforts toward:'the
 

sharing of results have been established with the Institut Mondiale du Phosphat
 

in France. 
A series of soil samples from field experiments in Jamaica are
 

expected. 
Results from several hundred fertilizer trials in Central America-aire
 

to be analyzed-in cooperationrwith J. L. Walker.
 

B. Outputs
 

1. Symposia attended and manuscripts prepared:
 

-13



a. Soil Science Society of America, National Meetings, Symposium
 

on Soils of the Tropics. Prepared the manuscript ;'Phosphorus adsorption by
 

soils of the tropics R. L. Fox and P. L. E. Searle.
 

b. CSIRO Symposium on Nutrition of Legumes, Cunningham Laboratory,
 

Brisbane, Queensland, Australia. Prepared the manuscript *'Studies on P nutri

tion in the tropics", R. L. Fox.
 

c. Symposium on Benchmark Soils in Western Africa, University of
 

Reading, England. Uanuscript titled "Some aspects of soil fertillty management
 

problems of Alfisols in western Nigeria", B. T. Kang and R. L. Fox.
 

d. International Soil Science Society, Edmonton, Alberta, Canada.
 

Prepared the manuscript 'The utility of P adsorption curves for predicting P
 

requirements for potato.:' P. Vander Zaag et al.
 

2. Other manuscripts prepared:
 

a. "The utility of P adsorption curves for transferring soil
 

management information. : P. Vander Zaag et al. Submitted to Tropical Agr

culture (Trinidad).
 

b. Phosphorus fertilizer requirements as estimated by P sorption
 

D. E. Peaslee and R. L. Fox, accepted by Communications in Soil Science and
 

Plant Analysis.
 

c. 	'Phosphorus nutrition of plants influenced by ln and Al uptake
 

'
 from an Oxisolo" J. P. Jones and R. L. Fox, accepted by Soil Science.
 

d. :Influence of residual P fertilizer on labile and extractable
 

Zn in iawali soils.:- H. Saeed and R. L. Fox, accepted by Communications in
 

Soil Science and Plant Analysis.
 

3. Manuscripts published:
 

a. "Influence of P fertilizer placement and fertilization rate on
 

maize nutrition." R. L. Fox and B. T. Kang. Soil Science 125:34-40. 1978.
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211(d) Institutional Grant
 
Project Design Summary
 

Project Title: Mineralogy and Microbiology of Tropical Soils 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS REPORTING YEAR ACHIEVEMENT FUTURE PLANS, REMARKS 

Outputs: R. L. Fox 

Output No. I. 	Expanded know

ledge
 

1. State-of-the-art on phos- 1. Identify knowledgeable inves-
 1. Additional 50-75 investigators 1. Continue information flow
 
phorus unavailability. tigators (at least 20 in the 
 identified and contacted. with investigators.
 

Collection, review and tropical zone and 
30 in the SOTA outline topics assigned Completion of SOTA rough
temperate zone) doing research
 
analyses of existing ex- tea t nu dig and development in progress.
perinceandknowedg on on the P status of highly draft.
 
perience and knowledge on weathered soils. Prepare SOTA
 
management of native and outline and assign topics.
 
added soil phosphorus in
 
food production in tropi- 2. Collect Published material 2. Approximately 500 reprints *2. Complete the reprint file.
 
cal developing countries, from investigator-collabora- collected. A selected biblio- improve accessibility
 

Develop an authorita- tors and obtain leads on graphy was organized and through cross-referencing,
 

tive document on P sources of unpublished infor- keywords provided. etc.
 
status of, and P reac- mation which promise to have
 

tions in, soils of the value (translate if necessary).
 

tropics. 3. Summarize and map information. 3. Prepare tables and/or maps o
 

collected information showin
 
areas of P deficiency and
 
high Phosphorus sorption.
 

4. Supplement 	and confirm data 4. Analytical work completed on 4. Do analytical work on sam
using soil samples secured a large portion of samples ples from additional
 
for this purpose received. experiments and Gurvey
 

areas.
 

5. Write sections of SOTA for 5. Details of SOTA outline pre- 5. Complete the preparation
 
this section. pared. 
 of SOTA rough 	draft.
 

'-a 



211(d) Institutional Grant
 
Project Design Summary
 

Project Title: Mineralogy and Microbiology of Tropical Soils
 

NARRATIVE SU>{MARY OBJECTIVELY VERIFIABLE INDICATORS REPORTING YEAR ACHIEVEMENT FUTURE PLANS, R MARKS 

Outputs: R. L. Fox
 

Output No. I. 	Expanded know

ledge
 

SOTA on P unavailability 
 1. Identify locations with valid 1. Locations identified, provid- 1. Locate additional useful
 
Generate table on ex-
 crop yield data (yield as a 	 ing yield data for cassava, sites of good experimentaternal and internal function 	of fertilizer or rice, and wheat. 
 tion on P response of these
P requirement 	of soil P) with or without asso-
 and other food crops.
 
important food crops. ciated soils information,
 

collect data, plot yield
 

response vs. P applied and P
 
in plant (if data is availa

ble).
 

2. 	Secure soil samples from 10-2C 2. Samples obtained from rele- 2. Organize and catalog the
 
locations and analyze soil vant foreign and local experi-
 data obtained.
 
for P solubility and con- ments. Phosphorus sorption
 
struct P sorption curves, 	 curves and extractable P
 

determined.
 

3. 	Interpret data for external 
 3. 	ExDanded table on external 3&4. Summarize data obtained
 
requirement and internal P and internal P requirement of to date, analyze and put
 
requirement and place in 
 several vegetable crops. into publishable form.
 
tabular form.
 

4. 	Augment field data for impor- 4. Instituted trials of a con
tant crops for which data is firmatory nature on cassava,
 
inadequate. Supplement soil yam, soybean, and cowpea.
 
analysis data 	as needed.
 

5. Write section Gf SOTA report. 5. Prepared papers on P require- 5. Inclusion of portions of
 
ment of several vegetable these papers into SOTA
 
crops, potatoes, and cassava. form.
 



211(d) Institutional Grant
 
Project Design Summary
 

Project Title: Mineralogy and Microbiology of Tropical Soils 

NARRATIVE SUNYARY JOBJECTIVELY VERIFIABLE INDICATORS1 REPORTING YEAR ACHIEVEMENT FUTURE PLANS, REMARKS 

Outputs: R. L. Fox 

Output No. I. Expanded know
ledge 

SOTA on P unavailability 1. Identify investigators in the 1. Lists of investigators inter- 1. Expand contact with inves-

Phosphorus manage-
ment in the tropics. 

tropical zone and in the 
temperate zones who are con-cerned with various aspects 

ested in P management initiat-
ed. Bibliography referenced
both by author and by country. 

tigators to promote addi
tional transfer of
information. 

of P effectiveness for highly 
weathered soils. Make a 
bibliography. 

2. Collect published materials 2. Over 500 reprints collected 2. Continue to search out 
or abstracts on crop response and referred to master bib- important papers and build 
to soil and fertilizers, P liographic file. up reprint file. 
changes in soil, P as a func
tion of time under cultiva
tion, effective means of P 
placement, residual effects o),
 
fertilization, utilization of
 
various sources of P, mycor
rhizal associations, recycling
 
of plant P, efficient utili
zation of P in plant residues
 
and animal manures and use of
 
various soil amendments to
 
enhance P effectiveness.
 

3. Collect information on farmer 3. Visits completed to countries
 
practices which may have in Asia, S.E. Asia, Queens
bearing on efficient utiliza- land, Australia, Canada, and
 
tion of P. Africa.
 

4. Prepare SOTA section. 4. Requested P management infor- 4. Incorporate information
 
mation as part of question- gained in travel, from
 
naire. symposia, from question

naires into suggestions
 
for P management section
 



b. "Phosphate sorption characteristics of some benchmark soils
 

of West Africa." 
A. S. R. Juo and R. L. Fox. Soil Science 124:370-376. 1977.
 

c. 
';Response of vegetable crops to phosphorus concentrations in
 

soil solution." R. K. Nishimoto, R. L. Fox and P. E. Parvin. 
Journal of the
 

American Society of Horticultural Science. 102(6):705-709. 1977.
 

2. 	Biological Nitrogen Fixation in Tropical Pasture Legumes and
 
Grasses
 

a. The plant as the limiting factor (lead scientist: P. P. Rotar)
 

A major constraint affecting the rational exploitation of tropical graaa

lands ic that there is no standard evaluation methodology for new grass or
 

legume accessions. For example, do we pair a standard legume with a new grass
 

and vice versa? When do we subject them to grazing stress? 
How do we quantify
 

grazing stress?
 

At least one additional major problem has been identified for each of the
 

tropical forage legume genera we are studying. Stylosanthes species are nearly
 

all susceptible to anthracnose (fungus) and stem borer (insect) damage which is
 

most often so severe that it removes stylo as a utilizable forage. Stylo
 

species are also slow to establish, and they do not compete well with other
 

forage species under good soil fertility conditions. Centrosema species are
 

not able to withstand burning, infertile acid soil conditions or rainfall
 

regimes affording less than 1500 mm rainfall per year. 
Additionally, centro
 

usually lacks vigor in early growth stages and, thus, is hard to establish.
 

Desmodium species major problems are with adequate seed production. Insects
 

must be involved even though Desmodium is self-pollinating. Other factors
 

affecting seeding are unknown and the quantity of seed production is generally
 

very small (<30 kg/ha).
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22!(d) Instit'itional Grant 
Protect Design Sunnarv
 

Project Title: Mineralogy and Microbiology of Tropical Soils
 

NARRLATIVE SUM.%tMRY OBJECTIVI1Y V'ER IFIA3C TNI) CAT()RS 
)utput: P. P. 	 Rotar)utDut N'O. I. 	 Exnnded Know- 1. Identify collaborators, pre-

ledge pare SOTA outline, assign 

'. State-of-the-art on biolo- tasks. 

gical nitrogen fixation in
forage and pasture legumes 
and grasses n the: tropics. 

Collection, reSirw and ana-! Seach and inventory intern.--
lysis of existing experlenc b" -
and knowledge 	 on toical f tional community for data on i 
a owge p ntureiaumes tropical forage and pastureforage andnpate leumters I legumes. 
and grasses, and their con-<21iton 

tribution to BNF in tropi-


cal developing countries.
 

a. The Plant as a limiting 
factor 


1. 	 Identification of j 

tropical forage and 

pasture legtome 

crons--their distri-

bution, acreage and 
 I 
yield, 	 iColdbach,.Id aof 


2. 	Identification of 

seed and inoculant 

sources--their capa-
sourtes-teAntigua, 
bilities. 


REPOprINC, YEAR ACIIIEVEMENT FUTURE PLANS, REMARKS 

I. 	 Dr. J. L. W3;Iker was assigned 1. Drafts of portions of theSO, 
aq full-time collaborator. A prepared for review, new 

SOTA outline has been prepare( information will be incorpo, 

for review. Short-term pro- ated as collaborators provil fessionals have been aq*ueried it. Final preparation of th
regarding. poential SOTA SOTA is scheduled to cormenc 
input. January, 1979. 

2. 	Rerding the potential prob- 2. Information from the inter
" "
 

ieirs of (Xetrosema, Desmodium 
 naticnal community is being

ndStvl-santhe--in tropcal sunmarized and this activityWaper 1 will continue until prepara

tio of the final draft of

i 'tCrv:-wed CTAT scientists 14 ton

Colombia (Drs. Sanchez, the SOTA commences.
 
Schultze-Kraft, Hutton, Date,
 
Fenster, Fergusen, Halliday, 
Leon, Song, Tergas and Spain, 

the latter at the Eastern Pla ns
 
Station 4n Carimngua) as well
 
as Drs- Mott and Kretschmcr o
 
Florida, Reid of CSTRO: Couto
 
Franca-Dantas, Prim.o, Shock
 
and '-oore of Brazil: Enwels,
 

Leon, Leiva Canalesi
Costa Rica: Carcia T. of
 

Cuba Riveros of FAO/Rome: Her-
nandez of Pan.m, Keoghan of
 

1q. Indies. and Burton
 
of the U.S. during AID-sponsoed
 

meetins held 	 there. Tn addition, 
Mrs. hi rd, Ms. Dworak and Mr.1
 
Ev:ans have compiled more thanl
 
1)00i( citation resultiuw froni
 



211(d) Institutional Grant
 
Project Design Summary
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a search of CAIN-AGRICOLA,
 

BIOSIS, and CAB-HERBAGE AB-
STRACTS files for the period
1970-1978.
 

3. 	Identify location with valid 3. Replies from more than 200 3. Information will be sum
information on forage and pas- questionnaires sent to LDCs marized in tabular form and 
ture legumes and locate, seed have been summarized to ascer- on maps for inclusion in the 
and inoculant sources. tain the availability of seed SOTA. 

and other information concern

ing the utilization of Centro
sema, Desmodium and Stylo

santhes.
 

4. Prepare tables on legumes, 4. Data are being organized and -4. Data will be incorporated
 
distribution, acreage, yield, evaluated so 
that useful in drafts of SOTA chapters
 
seed and inoculant sources. tables can be prepared. for review
 



Collaborators have been identified and an cutline on this portion of the
 

211(d) project has been prepared for department review.
 

Dr. James L. 1Malker, Production Agronomist with 14 years experience in
 

LDC agricultural development work with AID and NCSU has been hired to coordinate
 

the preparation of the SOTA report.
 

Mrs. Barbara Bird, Information Specialist, has completed a review of the
 

literature citations in CAIN-AGRICOLA, BIOSIS and CAB-Herbage Abstracts data
 

banks.
 

Ns. Susan Dworak and Mr. Dale Evans have prepared keyword sets which have
 

been used by Mrs. Bird and Dr. Walker in the literature review and, additionally,
 

Mrs. Dworak and 1.r. 
 Evans have complied reference materials for the SOTA from
 

sources 
that are not computer retrievable.
 

11r. 
Dale Evans has reviewed and partially summarized the 86 replies to more
 

than 200 workers in fields related to tropical pasture management worldwide.
 

3. Microbiology as a limiting factor (lead scientist: 
 B. Bohlool)
 

a. 
Biological nitrogen fixation in grasses (associative nitrogen
 
fixation)
 

1) An exhaustive literature survey has been conducted. 
This
 

has revealed many uncertainties concerning the agronomic significance of
 

associative nitrogen fixation.
 

2) Several scientists directly involved in research in this
 

area have been consulted:
 

a) 
Dr. R. Burris, University of Wisconsion, Madison
 

b) 
Dr. R. Smith, University of Florida, Gainesville
 

c) Dr. S. Schenk, University of Florida, Gainesville
 

d) Dr. R. Weaver, Texas A & M University, College Station
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Outputs: B. Bohlool
 

Output No. I. Expanded 1. Survey literature on ni- 1. Exhaustive literature sur-
 1. A one month visit planned
 
Knowledge 
 trogen fixation by grass- vey has been conducted, by Dr. B. B. Bohlool to
 

3. Microbiology as a limit. bacteria association. 
 Dr. J. D~bereiner's labo
ting factor 2. Undertake field assessment 2. Four scientists, Dr. R. 	 ratory Km 47, Brazil,


under the sponsorship of
 
a. Nitrogen fixation of nitrogen fixation ac- Burris, Dr. R. Smith, Dr. 	 un er pA.


a.Niturnfixatin cording to plant, bacteri; S. Schenk and Dr. R. USNAS-EMRAPA. 
Sacteria assoca- and environment. Weaver, have been consul

tions. 3. Survey literature on ted.
 
A field survey of ni- effects of grass produced

trogen fixatibn by phytotoxins on nodulation
 
asture grass

gacteria association and nitrogen fixation in
 
plant-bacteria speci- pasture legumes.
 
ficities and effect 4. Identify, quantify and
 
of environmental
 
stress on nitrogen
 

fixation.
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Outputs: B. Bohlool
 

Output No. 1. Expanded
 

Knowledge
 

Evaluation of the role!' 1. Survey literature on 1. Dr. B. Mosse, othamsted 
 1. Final draft of SOTA
 
of mycorrhiza on leguml endogene on legumes. 
 Experimental Station, should be ready for
 
nitrogen fixation in 
 England, was employed for review by October.
 
low phosphate soils. 3 months as a consultant
 

to assist in the prepara
tion of SOTA. Text on
3. 	 Microbiology as a 
 SOTA has been completed.
 

limiting factor
 

a. Micorrhiza association 2. Assess and measure poten-
 2. 	 Dr. B. Mosse conducted a
 

tial of phosphorus uptake two-day training workshop
 
and subsequent effect on on mycorrhiza for 10 U.H.
 
nitrogen fixation and pro- faculty and graduate
 

tein production, 	 students.
 

3. 	 Dr. Mosse consulted with
 
research projects at U.H.
 
which are related to the
 
interaction of mycorrhiza
 
with symbiotic N2-fixation
 
in tropical soils.
 

4. 	 Dr. B. Mosse surveyed
 
several Hawaiian plants
 
for incidence of mycorr

hizal infection.
 



3) A one month visit to Dr. J. Dobereiner laboratory, Km 47,
 

Brazil, is planned under the sponsorship of USNAS-EMRAPA.
 

b. bycorrhizal Association
 

Dr. Barbara Nosse, Rothamsted Experimental Station, England, was employed
 

for three months as 
a consultant to assist in the preparation of SOTA. The
 

text of the SOTA has been completed, but figures and legends still need to be
 

incorporated. 
The final draft should be ready for review by September or
 

October.
 

A training workshop entitled :'Techniques and Application in Mycorrhizal
 

Research" was organized for ten U.H. faculty and graduate students. 
The two

day lecture and laboratory sessions were directed by Dr. H1osse and assisted by
 

Dr. 0. Hloltzman, Department of Plant Pathology, U.H.
 

While at the U.H., 
Dr. Nosse was also involved in consulting with several
 

research projects related to the interaction of mycorrhiza with symbiotic H2
-


fixation in tropical soils. 
She also found time to survey several Hawaiian
 

plants for incidence of mycorrhizal infection. She found pineapple roots to be
 

strongly mycorrhizal, with nearly 100% of roots and cells heavily infected.
 

Soils from pineapple fields contained large numbers of different types of VA
 

mycorrhizal spores. 
 Papayas were also found to be heavily mycorrhizal with
 

exceptionally well-developed arbuscules.
 

4. The soil as a limiting factor
 

a. Soil stresses (lead scientist: Y. Kanehiro)
 

The genetic potential of yield and quality of a plant is presumably
 

achieved under ideal environmental conditions. 
However, ideal environmental
 

conditions are hard to define and difficult to achieve. 
The departure of
 

components of the environment from the theoretically perfect combination is
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called stress (Lewis, 1976)1. 
Stress may be due to climatic or soil factors.
 

In symbiotic associations, the effect of environment may be on the host plant
 

or the rhizobia. 
The preparation of the state-of-the-art documents on soil

related stresses as they affect biological nitrogen fixation (BNF) in tropical
 

pasture legumes is the main objective of our interest.
 

The main effects of soil acidity may be compounded by a number of factors:
 

low p1l, 
 excessive levels of !in and/or Al and deficiency of Ca, P and/or Mo.
 

These components may affect the performance of rhizobia, the nodulation and N
 

fixation process and the host plant2
 .
 

PH1:
 

Norris (1956, 1959) indicated that tropical legumes are generally more
 

tolerant to soil acidity than temperate leguraes. However, recent studies have
 

shown that within both groups, different plant-pR interactions occur (Andrew,
 

1976; Loneragan, 1973; 111unns et al., 1977).
 

Aluminum:
 

Andrew et al (1973) reported that dry matter production of M. lathyroides,
 

L. bainesii and S. humilis were not depressed up to 2 ppm Al in solution and
 

that of D. uncinatum was depressed at 2 ppm but not at 1 ppm or less concen

tration. 
Growth of G. wightii was severely depressed even at 0.5 ppm Al.
 

The differences la response to Al tolerance by plants might be due to
 

(i) orga.iic acids produced to act as chelating agent to Al (Jones, 1961);
 

(ii) ability of some plants to change rhizosphere pH (Foy et al, 1065)

1Fo7 brevity, only name(s) and year will be given in this report.
 
2For some supporting material to this report, refer to the Annual Report
 

211(d) for 1976-77; pages 32-37.
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(iii) Al-organic acid complexes resulting in detoxification (Clarkson, 1966);
 

(iv) cation exchange capacity of roots (Vose and Randall, 1962)- (v) differences
 

in Al exclusion from uptake or its translocation to plant tops (Andrew et al,
 

1973; Munns, 1965).
 

Calcium:
 

Among the tropical legumes used by Andrew (1976), calcium requirement for
 

optimum growth of nodulated plants in solution culture was 0.25 me/l.
 

The positive response to liming in various studies might be due to the Ca
 

+
and Hrz supply (Spain et al., 1975), decrease in IH ion concentration (Munns and
 

Fox, 1977), decrease in soluble Al and T1n levels, better P nutrition and an
 

increase in i7o availability. Liming of Oxisols and Ultisols to a pM of 5.5-6.0
 

is suggested (Adams, 1978) to eliminate probably Al toxicity, and improve the
 

supply of Ca, 14o, P and S.
 

Nodule bacteria are sensitive to the same acid soil-infertility factors
 

as 
their host plants. However, they are often less sensitive to Al, Mn, and
 

Mo than are their host plants (Lonergan, 1972) but may be more sensitive to
 

H+ 
ion concentration (Loneragan and Dowling, 1958). Species of rbizobia are
 

known to differ in their tolerance to soil acidity (Vincent, 1965). The slow
 

growing types are more acid tolerant than the fast growing types. hlineral
 

nutrition requirement of rhizobia is a major area of ignorance.
 

Phosphorus:
 

The critical level of 20 ppm P (Olson's method) was reported for the
 

establishment of grass-legume pastures (Bruce and Bruce, 1972), 10-14 ppm for
 

established II.atropurpureum pastures (Rayment et al., 1977) and 6 ppm for S.
 

humilis pastures (Robertson et al., 1976). Fox et al (1974) reported P concen

tration requirement for 95% maximum yield of Desmodium spp. to vary from 0.20
 

to 0.01 ppm at establishment and at 3 months, respectively.
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Molybdenum:
 

Responses to 'Lo as a fertilizer for legumes have bean widespread, especially
 

in Australia, New Zealand and U.S.A. 
Liming seems to ease the deficiency of No
 

in acid soils. 1o, 
Cu and Co are some of the nutrients whose requirements for
 

nodule function far exceed their requirements elsewhere in the plant.
 

Very little information is available on kHo 
sorption characteristics of the
 

tropical soils. 
There is also need to determine critical 'Noconcentrations for
 

N fixation by the legumes.
 

Soil H:
 

A generalized picture of the effect of combined N on BF is given in Fig.
 

1.
 

The results of various researchers show that the relationship between
 

combined N nodulation are quite complex. 
Host species, the type of bacteria,
 

the form, rate and method of fertilizer application and the environmental con

ditions should be considered. Very little information is available on the
 

nutritional requirements of established pastures. 
A very general picture of
 

the adaptabilities of tropical pasture legumes to various soil conditions is
 

given by Sanchez (1976). Literature search revealed that the critical concen

trations of P in S. humilis, C. pubescens and D. intortum were 0.24, 0o16 and
 

0.22% respectively. The values for K were 0.6, 0.75 and 0.72% in the three
 

legumes; and for Mn, the critical concentrations were 1140 and 1600 ppm in
 

S. humilis and C. pubescens, respectively.
 

Greenhouse Studies
 

A greenhouse experiment was conducted to see the effects of 0, 50, 100 and
 

200 kg N/ha application from urea, sulfur-coated-urea (SCU), isobutylidene
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SOIL + FERTILIZER NITROGEN
 

Fig. 1. 	Diagramatic representation of the effects of combined
 
nitrogen (soil plus fertilizer) on the nitrogen

assimilation by legumes over a growing season. (after
 
Gibson, 1977). 



diurea (IBDU) and =0 3 on Centrosema pubescens growth and nodulation in the
 

Paaloa series (lumoxic Tropohumult).
 

Increasing N rate increased the dry matter 
from 26.4 g/pot in the control
 

treatment to 28.0, 32.1 and 36.6 g/pot at 5., 100 and 
 200 kg 1/ha treatments,
 

respectively. The differences in dry matter yield among various sources of N
 

fertilizer were not prominent. 
Nodulation was very poor in all treatments. It 

seems that low soil pH was the main cause of poor nodulation. Investigations
 

are underway to find out the reason for such results. It is interesting to see
 

that the average number of nodules was highest in the control treatment followed
 

by SCU, IDDU, -'10
3 and urea fertilizers.
 

A preliminary study was conducted to investigate the effects of Nlo and
 

tryptophane addition on C. pubescens in the Wahiawa series (Tropeptic Eutrustox)
 

Tryptophane is an amino acid, and like indole acetic acid, has been reported to
 

increase friction of root hairs by rhizobia and thus increase nodulation. No
 

was applied at the rate of 2 kg/ha and for tryptophane treatment, seeds were
 

soaked in a 0.1% solution.
 

The dry matter yield of tops was 19.7, 20.2, 19.6 and 13.0 g/pot in
 

control, 11o, 
tryptophane and Mo plus tryptophane treatments, respectively.
 

For these treatments, the number of nodules/pot were 262, 228, 264 and 201 and
 

the fresh weight of nodules was 4.69, 5.21, 4.92 and 4.13 g/pot.
 

Application of 10 plus tryptophane decreased the dry matter yield and
 

nodulation. Reasons are not clear. 
A more detailed study of IHo-lime inter

actions is planned in the near future.
 

South American Visit
 

The project leader visited CIAT in Cali, Colombia and EMBRAPA-SINCS-Km 47
 

in Rio de Janeiro, Instituto Agronomico in Campinas, Instituto de Pesquisas
 

9'0~
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Output No. 1. Expanded
 
Knowledge
 

4. The soil as a limiting 	 1. Identify collaborators pre- 1. Contacted two institutions in
 

factor 	 pare SOTA outline, assign Australia, in Colombia and
 
tasks, four in Brazil and received
 

a. 	Soil-related stresses information on BNF. Visited
 

CIAT in Colombia, EMBRAPA in
 
Assess the role of Rio de Janeiro and Brasilia,
 

soil-related factors Instituto Agronomicao in
 
limiting biological Campinas, IRI in Matao, In
nitrogen fixation and stituto de Zootecnia in Nova
 
protein production in Odessa and INPA-CNPQ in
 
the tropics. Manaus to confer with scien

tists working on BNF.
 

In preparation of SOTA out

line, the following work was
 

carried out:
 

2. 	 Assess effects of soil 2. Literature surveyed. Reques
 
acidity on biological ted and received information
 

nitrogen fixation. on BNF on tropical soils from
 

scientists in above-mentione
 

countries and elsewhere.
 

3. 	 Assess effects of soil 3. Same as No. 2.
 

temperature on biological
 
nitrogen fixation. 4. Same as No. 2 on literature
 

4. 	 Assess effects of micro- survey. Greenhouse experi

nutrient deficiencies on ment on effects of Mo and
 
biological nitrogen tryptophane were carried out
 
fixation. with C. pubescens.
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5. Assess effects of phos- 5. Sam- as No. 2. 

phorus deficiency on bin
logical nitrog,,en fixa
t i on. 

6. Assess role of fertilizer 6. Same as No. 2 on literature
 
nitrogen on biological survey. Greenhouse experi
nitrogen fixation. 
 ment on effects of different
 

rates of various N carriers
 
on C. pubescens growth and
 
nodul at ien. Many of the pas

ture and forae legumes which 
have historical rc,)ts in Aus' 
tralia and Africa do not per
form wel1 in vast areas of 
South America, where the 

climate is h lumid and the soi 
very acid ind infertile (e.g. 
the Ianos ()rientales). A 
primary concern is to broaden 
the germ plasma bank of pro
mising legume species. An

other major endeavor is 
breeding toward stress tol
erance. Perhaps more atten
tion needs to be given to 

t:his aspect when considering 
that fertil izcr and lime in
p'its could be minimal in man 
developing countries of the 
tropicas because of economic
 
considerations. 

FUTURE PLANS, REMARKS 



(IRI) in Ilatao, 
Instituto de Zootecnia in Nova Odessa, EINRAPA-CPAC in Brasilia
 

and Concettro Nacional de Pesquisas (INPA-C:PQ) in ilanaus, Brazil. 
The purpose
 

of this visit was to confer with scientists working on tropical legumes and
 

related subjects.
 

One of the primary aims of the CIAT researchers is to find a forage legume
 

that is adaptable to the high acid/Al and related soil conditions associated
 

with the Llanos Orientales type of soils and at the same 
time will grow in
 

compatibility with two important grasses of the region, Brachiaria decumbens
 

and Andpropogon gayanus. The problems facing those working with cerrado soils
 

in Brazil are in many ways similar to those of 
the Llanos, but not entirely in
 

that the cerrado soils 
are likely to be less acidic and are associated with a
 

less humid climate than the Llanos.
 

b. Allelopathy (lead scientist: 
 D. Bartholomew)
 

During the summer of 1977, 
a study tour was arranged by the East-West
 

Center for 11r. 
C. C. Young to visit and participate in several activities
 

relating to research on allelopathy and biological nitrogen fixation. 
Mr. Young
 

participated with Dr. E. L. Rice, a world authority on allelopathy at the
 

University of Oklahoma, in a project dealing with the causes of a decrease in
 

productivity in an undisturbed tall grass prairie in Oklahoma. 
He also traveled
 

to Cornell University where he visited the laboratory of Dr. W. Duke and
 

discussed current research on allelopathy. 
Mr. Young attended a symposium on
 

allelopathy which was organized by Dr. Rice and held a, Michigan State Univer

sity and spent an additional week at the National Agricultural Library, Washing

ton, D. C. working on the literature review for the state-of-the-art report on
 

allelopathy in grass-legume associations. The literature search for the SOTA
 

has been completed and the report is in the final writing stage.
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Research on the nature of the allelopathic inhibition of Desmodium intortum
 

by Hemarthria altissima (big alta limpograss) continues. Greenhouse experiments
 

in pots with soil conducted since 1976 have shown conclusively that inhibition
 

of intortum by big alta limpograss was due to the production of toxic compounds.
 

In tests where the grass was growing in vermiculite in the same glazed pot as
 

intortum but separated from it by a divider, leachates from the grass reduced
 

the fresh production of intortum to one-fourth of that for plants grown in the
 

absence of the leachate. When growth was expressed as plant height, the growth
 

of intortum in the presence of the leachate was reduced to half of that for
 

plants grown in its absence. In bioassay tests, extracts of the roots of big
 

alta limpograss reduced the root growth of lettuce seedlings to 50 percent of
 

the distilled water control at 1 milligram fresh root per microliter of water.
 

The big alta limpograss extracts were significantly more toxic than were
 

extracts from intortum or green alta limpograss.
 

The effects of the addition of roots of intortum, big alta and green alta
 

limpograsses to soil on the population of soil microorganisms and the activities
 

of several enzymes commonly found in soil have been studied. The addition of
 

all roots to the soil caused an increase in the population of bacteria and fungi
 

present and resulted in increased CO2 evolution,from the soil. The activities
 

of amylase, cellulase, invertase, and dehydrogenases were higher with the
 

addition of roots of intortum than with the addition of roots of either of the
 

two grasses. Where big alta limpograss roots were added to the soil, the
 

activities of amylase and cellulase were not significantly different from levels
 

found in the control soil to which no roots had been added. A possible explana

tion is that the products from big alta limpograss root decomposition inhibited
 

the activity of amylase and cellulase in the soil or prevented the release of
 

enzymes from soil microorganisms during the period of incubation.
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LUtputs: D. Bartholomew 

Latput No.I. Expanded Knowledge 

4. The soil as 

factor. 

a limiting 

b. Alleopathy and nitrogen 

fixation. 

Evaluation of the role of 
plant produced phytotoxins 

on nodulation and nitrogen 
fixation by pasture and 
forage legumes. 

. Survey literature on 
effects of grass produced 
phytotoxins on nodulation 
and nitrogen fixation in 
pasture legumes. 

1. A first draft of the liter-
ature survey on effects of 
grass produced phytotoxins 
on nodulation and nitrogen 
fixation in pasture legumes 

The literature survey will 
be finalized and the com
pleted document submitted 
within the next few 
months. 

2. Identify, quantify and 
test toxins. 2. 

has been completed. 

The existence and education 
of inhibitor(s) from a 
forage grass and their 

inhibition of plant (includ 
ing a forage legume) growth 

has been confirmed. A 
method has been devised to 

2. The collected toxin(s) 
will be identified and 
work will begin on the 
characterization of the 
mechanism of physiological 
activity. 

isolate and collect the 
inhibitor(s) for character

ization. 



c. Soil Erosion (lead scientist: S. EI-Swaify)
 

Retrieval of published information on soil erosion by water was carried
 

out by on line computer search from three separate sources. These are CAIN,
 

now called AGRICOLA, (which taps the National Agricultural Library), BIOSIS
 

(which taps the bibliography conpiled by the Commonwealth Agricultural Bureau).
 

In addition, valuable though yet unpublished information was collected both
 

through correspondence with concerned focal points, attendance of the U.S.-


Europe Workshop on Soil Erosion (Ghent), conferring with the FAO team conducting
 

the global mapping of land degradation, and by site visits to several countries.
 

Final designs for study on the protective effects of various vegetative covers
 

have been drawn and the experiment will begin in the latter part of this summer.
 

Information collected from the above sources has been classified geograph

ically by continents, regions, and countries, as well as by topics and sub

topics covering the scope, extent, impact, predictive parameters, control
 

measures, and research needs related to erosion problems in the tropics.
 

Analysis of this information reveals the following:
 

1. Assessment of erosion extent has been conducted by workers at
 

various scales. FAO's global assessment of land degradation (including erosion)
 

hazards is more concerned with broad generalization than with detailed or site
 

specific problems. These types of studies are not reliable as they necessarily
 

rely on gross approximations because the existing data base is too limited to
 

to be of universal applicability. On the other end of the scale there are
 

efforts which more correctly attempt an inventory of the problem based on
 

detailed studies involving defined watersheds or sub-watersheds. Such designed
 

studies have been more frequently conducted under natural than artificial
 

(simulated) rainfall conditions.
 



2. 1ore information on soil erosion was generated from the tropical
 

regions of Africa than from other tropical regions. A comprehensive biblio

graphy for that continent is now on hand and its publication as a separate
 

entity is being considered.
 

3. The sediment loads of rivers and streams are frequently used as a
 

basis for estimating soil erosion from the land surface. This confusion of
 

sediment delivery with soil losses disregards the now well known fact that
 

sediment delivery into surface streams represents only a fraction of actual
 

soil loss caused by erosion. Because the fraction becomes increasingly smaller
 

with increased watershed size, this approximation is particularly misleading
 

for watersheds or river basins of large size. Also this approach tends to even
 

out the erosional losses from different sources and therefore underestimates
 

the seriousness of the problem in areas where corrective actions are needed the
 

most.
 

4. The data on the impact of top soil loss on soil productivity indicate
 

that yield reductions due to erosion depend on soil type and topographic set

ting, the initial soil fertility status, crop type and rotation, as well as
 

soil depth. hen erosion is so severe as to involve removal of infertile sub

soils, the productivity of low-lying lands where these erosional sediments are
 

redeposited is also reduced.
 

5. Reservoir and dam siltation by sediment is a serious erosional impact
 

in some countries (e.g. Egypt, India and Tanzania). However, the impacts of
 

corrective measures are rather complex because not only sediment load but also
 

water yield of a river may be reduced by erosion control in upstream watersheds.
 

6. The roles of causative factors for soil erosion by water are generally
 

well understood. However, there are critical knowledge gaps for tropical
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Output No.I.. Expanded Knowledge 

4. The soil as a limiti'igerdblt, 

factor 

c.iState-of-the-art on 
soil erosion (coopera-
tive efforti n 
versity of Arizona). 

1. Identify locations with 
valid information on soil 

erodibility, rainfallaifl 

erosivity, and on effects 
of topography, crop con- 
ditions, and land manage-
ment on soil losses by 
water erosion. 

1. Tropical regions of Africa 
provided more published 

information than other 

tropical regions. A com--
prehensive bibliography on 
Africa is near completion. 
Much non-published infor-
mation has also been 

compiled. Wind erosion is 
a very significant problem 
in many arid and semiarid 

1. Further site visits for 
information retrieval are 

planned for late summer 

1978. First draft of SOTA 

report planned for Fall, 
1978. The comprehensive 
bibliography on Africa wil. 
be completed and possibly 

published separately. 

tropical and sub-tropical 
countries. One workshop 

attended, two site visits 
undertaken, and one con

sultant acquired. 

2. Interpret data on factors 2. Climatic aggressivity 2. Consultantship(s) will be 

affecting soil erosion in 
the tropics. 

indices commonly used in 
temperate regions have 

questionable value for 

contracted to assist with 
report completion stages. 

tropical. storms. Alter
native indices are avail
able but their validity 

for the tropics needs 

investigation. 

3. Cooperative field tests 
in selected locations 

where data is lacking or 
insufficient. 

3. Cooperative experimental 
plans are delayed for 

now. 

3. No joint experimental 
plans contemplated for 

this phase. 
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4. Limited data have been 
"uncovered" for some red 
tropical soils which indi-
cate that effects on crop 
yield depend on soil type 

4- Continue efforts to re
trieve more such informa
tion from tropical areas 
and determine essential 

research needs for SOTA 

and depth, topographic 

setting, initial fertility 
status, and crop types and 
rotations. 

analysis. 

5. Field tests to collect 

such data for selected 
locations where not 

5. A design for a study on 

Molokai has been completed. 

5. Molokai study will be 

started in late summer, 
1978. 

available. 



regions particularly as regards climatic aggresivity, soil erodibility, topo

grapny, and protective effects of vegetative covers. The rainfall erosion
 

index (E1
30) which is commonly used by American workers in applying the universa'
 

soil loss equation is difficult to derive for most LDC's as 
it requires detailed
 

maonitoring of individual rainstorms at frequent intervals. 
The index is also
 

of questionable applicability for intense tropical storms. 
Other indices,
 

including Fournier's inde:, ludson's 
E>I, and Lal's AI, have been used instead
 

to describe rainfall erosibity. Similarly, due to lack of experimental data
 

on the susceptibility of tropical soils to erosion, erodibility indices instead
 

of erodibility values have been used by Liany workers. This may explain why 

similarly classificd soils in various regions have been reported to possess
 

different inherent resistance to erosion.
 

7. Although physical factors are directly responsible for soil erosion,
 

these are modified by socio-economic variables, which in tropical countries
 

relying on subsistence agriculture are very strong. The clearing of forests in
 

many of these countries is frequently justified by the increasing population
 

pressures and the need to put more land under cultivation for crop production.
 

The lac. of reliable or accessible sources of fossil fuel is caused for continueL
 

exploitation of forests for fire wood. 
 7requently, as in the Caribbean Islands
 

and Andes, the steep hilly lands cleared for cultivation have slopes of up to
 

45 degrees (i00%), a practice which clearly invites massive erosion problems.
 

B. Information Capacity
 

1. Retrieval System (lead scientist: P. Rotar)
 

Retrieval for selective dissemination of information (SDI) continues
 

routinely on the profile topics of phosphorus, acid soils, rhizobium inoculation,
 

and pasture leaumes, while bibliographic work has been concentrated on the
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development of the Forage Legumes and Phosphorus Iutrition bibliographies. 

"[achine searches of 3 files have been performed for a number of local researchers
 

and international centers have been approached to determine their information
 

needs. Additionally, a set of -Lnii-bbliographies: have been created 
 in the 

area of pasture le-unes; and a reprint file has been assembled for research in
 

phosphorus nutrition.
 

The first file, Legumes I. has been expant'ad to add 
an update of 1977's
 

citations fron the records of t!hree computerized data bases; ACP.ICOLA (Uational 

AZricultural Library), IOSIS (3ioloical Abstracts), and CAD (Co=ronwealth 

Agriculture '3ureau). Citations resultin- from continued manual searches of the
 

:)eriod previous to 1977 were added as well, for a total of 102C, citations. 

These 22C added citations were keyworded, titles were expanded to full text, and 

the citations were input and integrated into the original machine readable file.
 

This file car, be machine searched by title, authors? names, year of publication,
 

source of Tublication and Ley'iords. Additionally, printed copies of the whole
 

file and author, keyword andd 'TIiC ( ey "ords In Context) indices have been made 

for 'browsin or manual search. The FJISOR.T manual sort system and abstracts 

are available as w7ell, on new citations as well as old. 

The second f!le, 
Le-umes II:' has also been expanded to include iS77's 

citations from the saae three &atabases and to increase the nulmber of citations 

gathered from other sources and pertaining to the period previous to 1977. This 

file n.ow totals 1304 citations. The 554 new citations were Leywjorded, the source 

field e:panded and the citations were input and added to the original Legume II 

materials in both the machine reable and card files. 
 The file is machine search

able and is also available, with indices, in printed form. The UiISOT card file 

with abstracts has also been expanded.
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The original Phorphorus file contained 1700 citations relevant to phosphorus
 

availability in tropical soils and several hundred additional citations were
 

available each month. 
This size 
soon made use of the file extremely difficult.
 

A decision was reached by the primary users of the file that a smaller number of
 

more directly relevant citations would be preferable to a greater number of
 

citations, many of which were marginally relevant. 
Thus, the original 1700
 

citations were "weeded" to form 
the 'Extracted Phosphorus" f of C20 citations.
 

Then, using the new, tighter criteria, 1096 additional citations, including
 

material published between 1970 and 1977 and recovered from a number of sources,
 

were added to the extracted file. 
This file now contains 1916 citations and is
 

machine searchable. 
The citations also are available in a bibliographic print

out, but the size of tie file prohibits easy manual search.
 

A number of :mini-bibliographies 
have been created for research needs out
 

of the Legumes I and II files. 
 These deal with specific approaches to the pasturf
 

legume research, for example: seed technology, climate, season, livestock, geo

graphical locations, etc. 
 These are working copies and include the citations,
 

abstracts and additional notes.
 

To survey some of the more important literature in tropical phosphorus
 

research, a reprint file of 
over 
500 pieces has been gathered and filed. Those
 

articles which are available in reprint form are noted on the master file so
 

that a researcher pursuing a topic can recognize those pieces which are immedi

ately available.
 

During the year a number of searches have been conducted for local personnel
 

on Oahu, IIauai, and the island of Hawaii. 
These have ranged in size from searche
 

of only a few terms to very extensive searches using many search terms and three
 

of the five fields. 1irs. Barbara Bird of the Bibliographic Information Service
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211(d) institutional Grant
 

Project Design Sunmmary
 

Project Title: Mineralogy and Microbiology of Tropical Soils
 

NARRATIVE SbMARY OBJECTIVELY VERIFIABLE INDICATORS1 REPORTING YEAR ACHIEVE"4ENT FUTURE PLANS, REMALRKS 

Output: P. P. Rotar
 

Output No. II. Information
 

Collection, evaluation, 1. Search and inventory Africa 1. Searches are continually being 1. Current awareness to be
 
storage and dissemination (French and British), Latin uDdated and information pro- continued. Searches to be
 
of useful, updated infor- and Central America, Austra- vided to project staff, made on new topics as need
 
mation related to micro- !ia, PAO, USAID, international arises.
 
biology and mineralogy of centers, T,DC records and filesi
 
tropical soils, and which for data on microbiology
 
bear on problems and con- (biological nitrogen fixation)
 
ditions in developing and mineralogy (phosphorus
 

countries of the tropics unavailability in tropical
 
and subtropica, and soils).
 

linkage to CID and Hawaii
 
SOIL DATA BANK. 2. 	Evaluate and organize data 2. Data files are on magnetic 2. Data files to be prepared
 

into form for easy electronic type and are available for for publication.
 

dissemination to LDCs. 	 search and distribution to
 

interested individual.
 

3. 	 Explore linkage mechanism 3. Linkages developed with inter- 3. Continu :d expansion of
 
with CID. national centers through ex- linkages established.
 

tended visit during February-


March, 1978.
 



(Project 172) visited the international centers of tropical agriculture and
 

discussed the 211-d files with key personnel at each station. 
One search had
 

been conducted on the basis of these contacts--for AVRDC. A description of the
 

files and procedures for scarzhes was written and distributed to the international
 

centers to follow up and reinforce the initial verbal contacts. A search term
 

glossary for each file is available to all interested persons as well.
 

2. Soil Data Bank (lead scientist: H. Ikawa)
 

One cf the major endeavors of the fiscal year was to start revising the
 

format of the Hawaii Soil Data Bank to conform to the format of the National
 

Pedon Coding System of the Soil Conservation Service (SCS), USDA. Because there
 

are several data banks throu'hout the country, there is a distinct advantage in
 

having the Hawaii data bank being compatible with that of the national system.
 

There can be ready exchange of information and elimination of unuecessary dupli

cating efforts, 
 For the purpose of revising the system, the soil scientist in
 

charge of the pedon coding system at the National Soil Sruvey Laboratory, SCS,
 

in Lincoln, Uebraska, visited Hawaii for one weeh to help implement the change. 

In making this change, Hawaii benefited by receiving all of the existing computer
 

programs associated with the Pedon Coding System. 
In return, Hawaii has suggested
 

several improvements to the system. 
 'Jhien completed, the revised Hawaii Soil
 

Data Bank will be able to store and retrieve the numerous soil survey data of
 

the key LDC research stations and of the international agricultural centers for
 

soil interpretation and land use planning. 
These data will then be available
 

to interested parties.
 

International soil classification conferences were attended in Brazil and
 

1ialaysia. During the field trips, 
there were opportunities to study various
 

soils, in particular the Oxisols, Ultisols, and Alfisols. 
Laboratory data and
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211(d) Institutional Grant
 
Project Design Sunmmary
 

Project Title: Mineralogy and Microbiology of Tropical Soils
 

NARRATIVE SUN ARY jOBJECTIVELY VERIFIABLE INDICATORSI REPORTING YEAR ACHIEVEMENT FUTURE PLANS, REA.RKS 

Outputs: H. Ikawa
 

Output No. II. Information 1. Identify about 15 key LDC 1. Revision of the soil data 
 General Remarks
 
Capacity and international agricul- bank is nearly complete.
 

tural research centers with Laboratory data and soil In the near future, as part
 
strong or potentially strong descriptions of selected 	 of the data dissemination
dnclusion of soil survey programs. 
 soils of Brazil, Malaysia, service, laboratory data and
 

danta of keyintrera a 
 Thailand, Liberia and descriptions of soils can be
 
centers into existing soil 
 Cameroon as well 
as of Costa compiled, retrieved, and
 
data bank for purpose of Rica and the Philippines were printed by the computer
data- an fortprpoe
ao received or have been charac- according to new format.
 
itrndgytanserD aro-gh 
 terized for inclusion into Initial output is a publica
technology transfer througl 
 the soil data bank. tion of 17 pedons representing 
soil surveys and soil2t 
classification systems. 2. Visits by U.H. staff to 2. Brazil, TW iland, Malaysia, the 2 experimental sites of 

sites for inspection and Indonesia, Cameroon, and Benchmark Soils Project.
 

collection of soil survey Nigeria visited. In cooperation with Univ. of
 
data. 
 Puerto Rico, a proposal has
 

3. 	Classify soils according to 3. All data collected were been submitted to USAID/Wash.,
 

U.S. Department of Agricul- classified according to 	 D.C., suggesting the need to
 
ture 	Soil Taxonomy. Soil Taxonomy. conduct detailed soil surveys
 

at each of the international
 
4. 	Feed data into soil data 4. All data are ready to be agricultural centers.
 

bank. stored into the revised
 

soil data bank.
 

5. 	Data retrieval and inter
pretation capability
 

established. 



the descriptions of the soils were obtained and the information is ready for
 

input into the revised soil data bank.
 

During the visit to Thailand, arrangements were made to obtain the labora

tory data and the descriptions of the Typic Paleudults from four research sta

tions. Subsequently, information on eight pedons were received. 
 Four of them
 

appear to be in the 
same family of the Typic Paleudults being tested by the
 

Denchmark Soils Project in the Philippines, Indonesia, and Cameroon.
 

The mineralogical analysis for the International Soil Classification 71ork

shop in Brazil has been completed with the addition of 32 horizons (silt and clay
 

fractions) representing 14 pedons to 
the oricinal 18 horizons representing 17
 

pedons. 
The completed data for the 31 pedons, including photographs of the
 

X-ray traces, were then compiled for the workshop manuscript now in preparation.
 

Mineralogical analysis was also performed for various organizations to aid
 

in the classification of soils at the family category of Soil Taxonomy. 
Some
 

of these organizations were the University of Puerto Rico, Centro Agronomico
 

Tropical de Investigation y Ensenanza in Turrialba, Costa Rica, and the Inter

national Rice Research Institute in Los Banos, the Philippines. In exchange,
 

hawaii was provided some pedon data for its data bank.
 

During the trip to Cameroon for the purpose of confirming the experimental
 

site for the Benchmark Soils Project. three pedons were sampled. 
 These pedons,
 

together with others from the general area, have been characterized and the
 

data are ready for input into the data bank.
 

C. Education and Training Capacity (lead scientist: R. Green)
 

The development of an audio-visual self-tutorial system for use in teaching
 

the fundamentals of soil science in developing countries has continued during
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the second year of the project. The project work will be about 85% complete
 

by 	the end of this project year.
 

This year's activities involved both software (subject matter units) and
 

hardware (equipment and facilities) development for the pilot program to be
 

established at the University of the Philippines, Los Banos. A total of ten
 

software units will be completed by the end of the project. Tape texts, work
 

books and visual materials have been completed for 7 units. Procurement of
 

audio-visual equipment to accommodate 24 students at one time (12 setups with
 

2 students each) is nearly complete. An AV room with appropriate facilities is
 

being developed by UPLB. It is anticipated that the pilot program in the
 

Department of Soil Science UPLB will be implemented by November or December
 

1978.
 

The ten subject matter units being developed for use in the Philippines
 

are:
 

1. 	Concepts of Soils
 

2. 	Weathering and Soil Development
 

3. 	Bulk Density, Pore Space, and Air Relationships
 

4. 	Soil Moisture Tension and Air-1-ater Relationships
 

5. 	Nature, Structure, and Characteristics of Soil Colloids
 

6. 	Cation Exchange Capacity, Anion Adsorption Capacity, and Ion
 
Exchange in Soils
 

7. 	Soil Testing--A Ieans to Fertility Evaluation and Fertilizer
 
Recommendations
 

U. 	Soil and Fertilizer Nitrogen
 

9. 	Soil and Fertilizer Phosphorus
 

10. Chemistry of Paddy Soils
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211(d) Institutional Grant 
Project Design Summary 

Project Title: Mineralogy and M4icrobiology of Tropical Soils 

NARRAT-IVE SL.-Ifh\RY ;OBJECTIVELY VERIFIABLE INDICATORS i REPORTINC YEAR ACHIEVEX0 NT FUTURE PLANS, REMARKS 

Outputs: R. E. Green 

Output No. III. Education and, 1. Negotiate agreement with two 

Capacity LDC institutions to evaluate 
teaching package; procure 

Test and evaluate audio- equipment and supplies for 
turotial teaching package development and evaluationturoialteahingpacageof AV units. 

1. Arrangements were made with 

UPLB 8/76 for cooperative 
effort; photographic equip

ment obtained for taking 
slides. 

1. Program to be initiated 

at UPLB in Nov.-Dec. 1978. 

designed for undergraduate 
students in tropical develop-
ing countries, 

2. U.H. staff visit LDC contact1 
to initiate cooperative ef- 1 
fort and obtain useful visua1 
materials (especially photo-1 

graphs) of local environs 

for AV units. 

2. Project leader conducted 
workshop 11/76 at UPLB on 

development of AV teaching 
units; plans for a joint 

project were developed, 

2. Evaluation visit is 
scheduled for Spring 1978, 

along with a workshop at 
UPLB for teachers from 

other Philippine institu

tions. 
3. Recruit two graduate stu- 3. Post-doctoral assistant was 

dents preferably one from hired for 8 months in lieu 
each of two LDCs, and ini-
tiate development of six AV 
units, 

of graduate students; 4 new 
AV units developed and 1 
revised as of 6/77. 

4. Secure services of a consul-
tant on developments of AV 
units on soil/crop manage-
ment of specific utility in I 

4. Dr. Angelina Briones, UPLB, 
came to Ha.-aii for 4 months, 
Feb.-May 1978 to accomplish 
find preparation of AV units 

~ordered. 

LDCs. for use at UPLB. All equip
ment has been procured or 



Units 1 through 5 were adapted for use in the Philippines from material currently
 

used in teaching the introductory Soil Science course at the University of Hawaii
 

Units 6 through 10 are being developed in their entirity under this project.
 

Dr. 11uhammad Nukhtar, project associate, for 3 months, contributed substantially
 

to several units, and Dr. Angelina Briones of the Department of Soil Science,
 

UPLB, came to Hawaii for 4 months as a consultant to the project to complete the
 

software.
 

The remaining project work includes implementation of the pilot AV self

tutorial program and its evaluation at UPLB, plus the conduct of a workshop at
 

UPLB on self-tutorials in soil science to extend the information and experiences
 

of this project to other instutitions in the Philippines. The anticipated time
 

for the workshop is Spring 1979.
 

D. Advisory Capacity (Chairman of Department, Grant Project Director)
 

Excluding normal grant-related activities, University of Hawaii scientists
 

have contributed about 9.5 man months to international development activities.
 

Faculty members who have been heavily involved in advisory roles are Drs. B.
 

Bohlool (1 month), D. Plucknett (3 months), P. P. Rotar (1 month), J. A. Silva
 

(1.5 months), A. S. Uhitney (2 months) and G. Uehara (1 month).
 

In addition to advisory roles, the faculty has traveled in the tropics to
 

serve and collect data for seven state-of-the-art reports. The faculty spent
 

about 12 man months on international travel for this purpose. While the SOTA
 

reports served as the main justification for travel, increased faculty awareness
 

of developing country problems and conditions has added to the instututions
 

development support capacility.
 

The value of international travel for faculty and staff is exemplified by
 

a travel completion report submitted by 1-Irs. 
 Barbara Bird, Assistant Researcher,
 



University of Hawaii at Manoa 
College of Tropical Agriculture
 

Department of Agronomny and Soil Science
 
3190 Maile Way * Il uollu, I lwaii UJ1122
 

Telephone: (11o8) 943-7530 a Cable Address: ITNIHAW
 

May 	 11, 1978 

MEMORANDUM TO : 	 W. R. Furtick, Dean 

VIA : 	 P. P. Rotar, Chairman . /. _a 
Department of Agronomy and Soil Science 

N. P. Kefford, Associate Director 

FROM: : B. K. Bird 

SUIBJ EICT: : Narrative Report of [nternational Travel 

DATE OF TRAVEL : February 8 to March 23, 1978 

PURPOSE OF TRAVEL: 

1. 	 To explore the information needs of the programs and community of 
each center; 

2. 	 To view existing resources--materials, facilities, professional 
library skills; 

3. 	 To examine the possibility of coordination in providing: agricultural
information to support the needs of develop.ing countries and espe
cially projects dependnt oa 	U.S. funds; 

4. To present to the communities of each center the capabilities of 
our service and special. advantagos for areas remote from conven
tional information services; 

5. 	 To discuss improvement and continuance of present SDT service as 
well as charge poli.cy--AVRDC, UPLIB and IITA; and 

6. 	 To assess need for: a. document delivery or alternative "back-up" 
facilities, e.g. facsimile transmission, 
and
 

1). 	 development of sate]lite commun i cations 
for an agricultural information network 
among International centers. 
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ACCOMPLISHMENTS AND BENEFITS: 

PHILIPPINES, February 9-1.5, 1978
 

FollowLng Dr. Rotar's visit to the nation's primary center for agricultural 
education, the University of the Philippines at Los Banos, I had visited
 
the same campus early in July, 1977, when many faculty were introduced to 
our SDI service. This current visit therefore provided opportunity for de
partmental and individual follow-up as well as discussion with Dr. Fernandez,
 
assistant dean of the College of Agriculture, and with Dr. J. Drilon, director
 
of SEARCA (South East Asia Regional Center for Agriculture), regarding continua
tion of the program. At all levels, there was enthusiasm for continuat .. even
 
if a charge to meet postage and tape lease were necessary. With a charge scr
vice, however, I would expect some consolidation of "profiles." Patrons 
valued the service, even though as some said, they often could not obtain cited 
materials at the UPLB Library, the prime agricultural collection in the coun
try. Generally speaking, while UPLB Library subscribes to major " dexing and 
abstracting services, the range of serial subscriptions is not great. Moreover, 
possibly duc to lack of funds, binding of a major resource such as Biological
 
Abstracts is tardy, the latest bound ,.uiume being v. 59 (mid 1975) with sub
sequent issues already shedding pages. It was frequently remarked that if a 
needed item is not at U'PLB Library, there is virtually no hope of finding it 
within the country. This Is a national problem, not easily or quickly remedied. 
However, provision of abstracts is helpful, and access to prompt document
 
delivery service would certainly ease the situation.
 

In regard to meeting their document delivery costs, it was suggested that SEARCA 
might be approached, anld PCAR, whose mission is to facilitate acquisition cf 
agricultural infnr:iati(,n, may also be an internal source of assistance in pro
curing photocopies, etc. from outside the Philippines. 

lRRI, which adjoins the UPLB campus, has an excellent library developed to 
support th, specialized needs of the institution. A well maintained and com
prehensive :xonograph and serial collection in association with major abstracting 
and indcxing services, is available to the IRRI coimnunity and in contrast to 
UI'LB, shows no s,n ef stress, though the facility is very well. used. Nor is 
there apparently difficulty in procuring additional materials if requested. For 
several years, a Wang computer installation (with highspeed printer, plotter, 
cassette tape CRT and card reader) has most adequately served fiscal managen'ent, 
administration, stores research analysis and the Germplasm Bank; but computer 
application in the IRRI library is not contemplated. 

IRRI does however contribute along wit.h PCARR, SEARCA and UPLB in supporting 
ARC, the Agricultural Resource Center, an IWM equipped Campus Computing Center, 
directed by Dr. N. Ison and intended to provide services such as fiscal m:nage
ment, statistical analysis, etc. Since ATBA (part of SFARCix) is the regional 
input center for AGRIS, they have begun to utilize the computer for bibliographic 
organization. 
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Several difficulties are obvious:
 

1. 	 Electricity supply throughout the Philippines is erratic; in fact, 
during my discussions with the Director of the Computing Center, 
the 	 power failed. 

2. 	Telecommunications are also notoriously unreliable; telephone 
communications within the Campus is intermittent and is not ex
pected to be dependable; radio call. Is installed by many organiza
tions as an effective alternative to the telephone. Consequently,
 
remote entry to the Computer Center is unthinkable, and all termin
als must be hardwired. Until problems 1 and 2 are elimirated, 
there is no chance of online access to databases provided by 
vendors such as Lockheed (DIALOG) or System Development Corporation 
(ORBIT). 

3. 	 Experti.se--progranmiers, analysts, technicians, consultants--is 
scarce. 

4. 	 Software, other than IBM, even if known to exist, is not readily 
available. (For bibliographic purposes ISIS developed by IDRC is 
available to developing countries only. IBM STAIRS is also useable). 

5. 	 Increasing computerization in government and commerce accentuates 
the lack of skilled personnel nationwide and there is a very real 
possibility that operators on achieving reasonable compctcnce will 
be attracted elsewhere. While this in itself is not unreasonable, 
it can be disturbing to instJtutlons which have funded initial 
training.
 

At all the regional and international centers visited, wherever there were 
computers (and they were generally used for statistical analysis, etc.), there 
were the same problems, varying only In degree. 

TAIWAN - February 15-17, 1978
 

Due to a booking error, I arrived in unpleasantly cold weather and two hours 
later than planned at AVRDC, where I was greeted by the Director. 

The following day, I met the Librarian, Mr. Huang, and his staff before working 
individually with researchers. 

The library, while not fully deVeloped, provides documentation on six specific
vegetable crops. Our SDI service regularly sc:ans for these topics, and print
outs are filed for general use after selected entries are noted for addition 
to Ohe docun t coll et ion . Re'searchers miy have individual profile .; not 
necessarily limited to the six vegetable crops. All patrons are enthusiastic 
alxut the service, and the possibility of a charge for service was accepted 
In principle. 
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The Documentation section is 
interested in computerized bibliographic control
 
of its collections, and there is some chance that this may be ultimately
accomplished. An IBM computer was due to be installed within a month of
 
my visit, and as 
staff member, I)r. Hubbell was formerly an IBM computer

employee, there is every chance that 
 the equipment will be functioning satis
factorily qlite S0oon. llwovr, the 
library is interested in having the
 
existing mungbean bibliography of approximately 1800 items stored on tape,
 
and this is a service we could provide 
on a contract basis.
 

THAILAND - February 17-25, 1978 

Thai students at U1 and visits by CTA staff to Thailand paved the way for
 
service to five faculty 
members at Kasetsart University, the nation's center
 
exclusively for agricultural eduiation. KasetsarL 
 hos a student body of approx
imately 6000, of whom 1000 are ,,r duates. The 3-floor library built in 1965 
Is burstiug at the seams, the congestion b ing colmip,)undcd1by a huge delivery

of new boo0ks purchased 
 ,ith a loaln from tile V.'or I Bank "id neow awaiting ctta
loging. A new Campus (with library) is planned for 1979.
 

After meetilng thc Dean, I spent tlne with faculty in l'ntomology and Plant
 
Pathology to dove1op about 20 prof[]ie.s and amend Cxistin g,ones. La ter I
 
briefly visited the small but well organized collection of the Fisheries
 
Faculty and later 
 that of the National Department of .griculture Freshwater
 
Fisheries, a very new collection in a new building. 
 (The Librarian spoke

almost NO Eiglish!) Since my baggage was "lost" for a week, 
 time permitted

visi ts to non-agricultural libraries 
 including the Thai National Documentation
 
Center, the Department of Sci-Ance 
 Library (one of the oldest, and very good)

and tile Sir raj Medical Center Library, which 
 is very spacious, well organized

and the 
nation's best in the health sciences. At a meeting which I addressed,

there was occasioi to evaluate informally the professional prep,,ration and
 
experience of more than a dozen library 
 personnel. 

AIT (Asian institute for Technology) is a very new complex some 40+ kilometers
 
from Bangkok. Besides its mission as a regional training center, 
the computer
 
installation a'.d the document ation center 
(ACE) interested me. An initial
 
concentraLtion on technology has 
now been expanded with tile addition of another 
"divisint--a'ricultural eng inecring and food techrnology (chirman Dr. Cajendra
Singh) . An impressive computing center houses IBM equjpmnLt (360?) under the 
direction of IBM staffers Drs. Kearns and Jordan. The facility is. intended 
for training regional personnel, not as a service facility. It is, however, 
utilized by the ACE Documentation Centcr to organize their collection. Accord
ing to the center's computer coocdinator, a FORTRAN program used for storage 
makes for difficult retrieval and revision of the software is desired to m,.e C 
library management and bibl iographic needs. STAIRS (IBM) and ISIS are being 
cont lllp Ltd.]I 


INDIA - February 25-28, 1978
 

As the ICRISAT site is still being developed, units of tile institute are dis
persed in several city buildings and the rural location. Tile Library is 
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temporarily but very efficiently accommodated in a converted workshop until
 
relocation Into permanent quarters presently under construction. With dis
persal of units, it is difficult for staff to use the facility, but this
 
should change when all buildings are complete.
 

Besides a well organizcd general agricultural collection, a documentation
 
centre, SMIC, concentrates on sorghum and millet. 
 The total library staff
 
of 17 persons would, by North American standards, be considered generous
 
stafftng. Five of 
this number are assignel exclusively to the documentation
 
centre; two, having a knowledge of French, are responsible for indexing and
 
abstract materials in that language. Several hundred items on both sorghum

and millet have been identified; many have been acquired as preprint or photo
copy for later document delivery. SMTC documents are controlled with the
 
aid of TERMLXIREX, similar equipment being used in documentation centres in
 
ILRAI), IITA and CIAT, all facilities receiving some measure of support from
 
IDRC. There is at present no consi deration of computer use in bibliographic
 
control, althouglh the ICR1SAT computer manager expressed willingness to nidapt
 
his operations to Library use.
 

At a scminar well attended by ceseachers, T outlined our services and as a 
result of this visit, the Documentation Centre has been added to SDI while 
retrospective searches have also been requsted hy ind ividual staff. As 
the Documenta:tion Centre is having difficulty acquiring photocopies of French 
language articles, a list of needed items was forwarded to UH for checking
against our collection. While UHIcannot provide zhe requested French version 
FAO document (we piefer English version), we would be able to provide at cost 
many requested i ters appearing in major French scientific journals. The 
Librarian was also specially interested in the bib]lographies on legumes, 
prepared to support 21.14. 

The visit was additionally important as it afforded an opportunity to discuss
 
with the Director, Dr. Swindale, tihe development of the project for the
 
"International centre telecommnlication network" linking the international
 
centers and five seleted U.S. universitics including UII. In a recent trial.
 
ICISAT (Hyderabad) was linked to the U.S.--at a cost of $100 for 24 minutes 
connect time. The role of 111-ITTA in the proposed network was also discussed 
and Dr. Swindale indicated that support for the continuation of our presentprogram would be a fitting topic for consideration at the next Directors' 

meeting at ILRAD, Nairobi in June.
 

KENYA - March l-7, 1978
 

Our service was quite unknown in this natIon now regarded as being the most 
adwanced of the newly independent African nat ions, and therefore the preferred
site for several major organizations ilorlud iog the United Nations Environmental 
Program (UNEP) and the East African For-;, :,'.: iAtiton/East African Veterin;rv 
Research Organization (EAFRO/EAVRO), tie LIr;,ry of Cengress East African Program, 
the Regional Center for FAO/AGRIS as well as IlAD, ICtPE and the country center 
for 1LCA. Deteriorating political stability in adjoining nations--Ethiopia, 
Somalia, Tanzania and Uganda--increases the importance of Kenya. 

-54



Target institutions were ILEAI) and ICIPE, and as a result of my visit, both 
institutions are Included in our service--CIPE to individual researchers, 
]LRiND, the documentation center on lv. ILRAD is presently a-building, the 
library being one of the first units to move into new quarters. The coilec
tion is inadequate for the research staff of 25, and needs much upgrading to 
support the projected HO rosa ir'hers. Ti.' pr-ovision of a Docuim.ntat ion Center 
for trypanosomiasis and thoileriosis has been contracted to Battel le, Genava, 
which assigns a documentalist to that location for 4 months yearly. To date 
1000 on theilcrJosis ha.e been fully indexed with 10,000 items on trypanoso
miasis in author file only. Both files will be controlled with TERMATREX, 
although some limitations in this systom are already apparent to the docu
mentalist. In discussion with the Director, )r. Henson, I pursued Dr. Swindale's 
suggestIon that the future of our service be considered at the Director's 
meeting in Nairobi in June ju.st before Dr. lenson leaves his post. 

As the Director of ICIPE, Dr. Odailmbo was an on an overseas viit, and I saw 
only te Librarian, who outlined the mission of that facility. Accommodation 
and organization of the 1ibr.,rv !c.,e much roomin for improvement, which may 
come when ICI FE is accorded full inL.ornatioral centre status. A documentailist 
is expected in June. I offored our service.;, and as a result rin, ICTPE r,
searchers were added to our SDI aervice. 

While both ILRAIJ and IC]PE lack adequate library collctions, that of EAFRA/ 
EAVRO is remarkably good, with a comprehensive 'oiloction, including extensive 
journal backri los, claired to be the best agricul t ural resource in tho notion, 
and therefore probably cf East Africa. I visited this fariliy isolated 
several miles outside Nairobi at Muguga, and learned from the Library DirectLor 
of this "cnton s pa'o" Current Awaren.-; Service to 60 units (reduced by the 
collapse of the East African Comnmntity fron 143). He was very incerested il 
.the soil hibliogrip hies prepared to support our 211D projects, and was invited 
to utilize our services. 

The United Nations Environmental. Program (UNEP) recently opened its headqu"ncters 
in Nairobi. lnclud-d in its new low-rise, beautifully landscaped and unviron
mentally-accepta i] coaplax is not only a representa t ive current c:ol lect ion 
of environmental interest, but also a computerized source directory, the core 
of its information referral service. Records of over 6000 entires are stored 
in a Geoncva computer for on l.ine access, using TWIX telcononunications. This 
capability is the outstanding example in the African information scene of 
functioning automated service. 

The Library of Congress East African Center is providing in conjunction with 
its cullecting function for FL 480, the major contribut ion of bibliographic 
records for timit part of Africa, h.avin;g been respons ib) for 'ctnlt 1 13Lls if 
publicat ions. An FAO/At;RTS regional center has not yet provided any input to 
Rome, according to the officer in charge. The library of the University of 
Nairobi at Kabete (Agriculture and Veterinary Medicine) supports the needs of 
700 students and faculty of that unit as part of the University system and as 
such benefits from central procpssing and unlimnited access to otlhr University 

-55



collections. Of special interest is their sunflower bibliography, the core 

material being supplied by Netherland sources (PUDOC and RTT). Support 
documentation consists of photocopies and microfiche for which there is a 

reader but no printer. 

In all, Kenya agricultural library resources are physically scattered and 

of varying worth. There seems room for both development of separate collec

tions and cooperative sharing. Our institution could provide support services 

in comput erized bibliographic access and possibly in document delivery. 

There is neither a national ] ibrary nor a national biliographic center in 
Kenya. Moreover, there is no provision for professional education in libra

rianship or information scienz:'; previously a progr.l was available for the 

East African community at the Makarere University, but this is no longer 
possible under the AmLn adm.inist ration. 
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NIGERIA - March 7-12, 1978
 

All my comments pertain to Ibadan, where apart from IITA, I was able to 
visit briefly the library of the University of Ibadan, which provides for 
a full range of disciplines. Considerable amounts of British r.ney 
enabled the establishimint of this collection which now shows signs of
 
both continued use and insufficient maintenance. 
 Its prime interest to
 
me on this visit, was a possible support resource for IITA, just a short 
distance away.
 

Discussion at IITA were with the Director, Dr. Gamble, and to a greater 
extent with the Librarian, Mr. Steve Lawani. The collection includes
 
significant French language titles, selected to meet the needs of the 
many French speaking participants attending regional training courses. 

Apart from a reasonably good general agricultural collection (1 2 ,00i v. 
bookstock; 16,400 v. perJodicals as well as other materials), a Documentation 
Center concentrates on grain legumes, coxpeas and farming systems. Again, 
as an IDRC supported unit, they utilized TERMAIREX, and thesaurus adapted 
from Letherdale. 

Areas of research interest common to both IITA and U1 are tropical soils, 
edible aroids and other tropical tubers. Not only is there demand for UH 
bibliographies on taro, but also for soils and for sweet potato. Already

the Documntation Center has requested both SDI and retrospective
 
searches. Again, there is difficulty in document procurement, and a
 
recent request for photocopies of 11 titles (edible aroids) could be
 
supplied at cost from the UH collcction. 

Although there was no opportunity to meet research staff, a group discussion 
with six library professionals was appreciated, but another similar program 
planned for Ife University had to be cancelled on account of campus unrest. 
I did meet with the Director, Dr. Gamble, who was attentative and apparentl.y
 
sympathetic to 
UII-IITA plans. The IITA libr rian who is professionally 
active and aware of current developments, indicated that a meeting of ICRISAT,
IITA and CIAT documentation--library personel was being planned and that 
my preence as a resource person would likely be sought. While this under
scores an observed need for consultation services, it also affords an 
opportunity for closer coordination with the centers. 

FAO/ROME - March 12-16, 1978 

Orig inally a visit of only one day was planned; and this was duly filled, 
primarily in discussion with Mr. Thevenin, CARTS coordinator, Mrs. Allen, 
AGRIS coordinator and Bruce Webster, in the absence of Philippe Mahler, 
executive secretary for TAC. These discussions were important because 
they provided the "big picture" of plans for international. provision and 
control of agricultural informat ion, both published and current research. 
An added bonus was the impending international workshop on ACRIS-scope, 
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Indexing policy, thesaurus, output both hardcopy and tape, and demonstration

of AGRIS online. For many reasons, I was urged to delay departure for two
 
days in order to attend the meetings as a member of the Q member U.S. dOle
gation. 
 Intended primarily for Technical personnel, the workshop, attended
 
by delegatvs from 60 countries or 
organization;, considered the 
iresent
 
development of ACRIS, scope and selection for AGRINDEX, input format and

indexing, output as 
hardcopy of machine retrieval and document delivery.

At neither the FAO workshop nor on visits to 
the documentat on centers .ms
 
there readily available any firm quantitative statement of demand for
 
docunents. The Senegal delegation reported not one request for loans via

AGLINET service. Documentalists at the international centers were 
vague
 
about off-campus use of their collections. User statistics while not
necessarily indicating the value of a collection, provide one measurement

of fulfillment of purpose.
 

The workshop was a unique opportunity to learn of the needs of many sub
tropical/tropical countries, the problems of document delivery, the
 
effectiveness of present policies, etc. and of 
course to view the special

demonstrations. 
 For many, the online demonst ration of A(RIS was the first
 
experience in computerized searching; for me, 
it was a unique opportunity

to view the full file (3 year storage). Whereas early issues of ACRINDEX
 
appeared to offer very little more than other 
indexing services, recent

issues containing larger input from more 
contributing countries offer
 
increasing coverage in tropical or subtropical agriculture. Although NAL,
 
as National center, received to 
March 1978, 41 master tapes, none had been
 
run, nor was there at that time any plan to search them. UH might want to
 
consider arranging with NAL to search this file 
as a national service.
 
It is now desirable that:
 

a. 
NAL fulfill its national, obligntion, or
 
b. Search capability be delegated to another center 
(possibly UH).
 

WASHINGTON - March 16-18, 1978
 

Extension of the 
Rome visit to 
include the AGRIS workshop permitted only

one day (Friday, 17 March) in Washington. Moreover, in confirming onward
 
flights, it was 
found that entry papers for Costa Rica were required before
 
departure the next day. 
 A meeting with Dr. Ralph Cumunings had been requeted
before ,v.ying 1th,nollu, but by mid-March he was travelling in Asia, and 
telephone efforts to 
set up an alternate meeting at the World Bank were not
 
fruitful. 
 Time after negotiating travel papers being exceedingly limited,
there was no opportunity to visit National Agricultural Library at Beltsville;

however, in telephone discussions with Dr. 
Hilary Burton, USI)A/IDSAD, I conveyed 
my observations especially on the development of ACRIS, and the desirability

of searching the tapes. 
 If NAL does not provide this service, this activity

could be delegated possibly to University of Hawaii to 
serve the nation.
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COLOMBTA - March 18-21, 1978
 

At CIAT, the only institution visited In this country, the information and 

documentation services are well established and productive. Documentation 
originally concentrated on the exh;austiv collection of the li terature of 

Cassava and provision of access in both Spnish and English; now, however, 
three other areas for selective collection have been added: A,,ricultural 
Economics in Lat in America (Spanish languarge only) ; Bean (Phaseol u vulapris), 

(Spanish and English); and Pastures and Forages in thu Tropics (Spanish only), 

The Cassava Centre with substantial IDRC funding produ,'es monographs and 

extensive bib] iograpl-ies (2 volum;.s, 4000 entries with ibstracts) as well 
card service tla wasas a in both ,guiges; Ihe thesaurus d(evel oped by ,Leatherdile 

of IDRC. The Pasture and Forage section, established wiLh the he]p of 

Ford Foundation funds, is a newer enterpriso; and to date only 60 or 70 

documents have been processed, the tWaurus st 1ll] beiu c, de'.,elopt-d. The 

thesaurus for Bean d.)cumentation is a ,-odification of that used for Cassava, 

while that for A,riculutiral Econoniics is a o:al mod ifri .tion of the OCD 

list. StoragC/ret:rieval is by TE,MATREX control and has- been t he model 

system for the docuP1eiitat ion centres at 1ITA, ICRISAT, and ILRAD. Staff of 

the CIAT ion Cent re WoetwientLat distribution(which Iuftilizes the fa cilities 
of the whole institution) totals 11. persons--coordinator, transl Itor, biblio

grapher, secretary, 4 documentalists and 3 technicians. There is no immediate 

intention to computerize. 

Failure to honor a :Lliht reservation nucessitated an unscheduled visit to 
the "city" to make alternative arrangements for pre-East travel, so that a 

meetin ,ith the ClAT Diiector, Dr. Nickell, was not possible. 

COSTA RICA - March 21-23, 1978
 

IICA/CTl)IA, formerly on the grounds of Turrialba some distance from downtown 

San Jose, is now lcated in a modern facility nearer the city. T had hoped 

to visit the library at Turrialba , but as business was curtailed by local 
observance of Holy Week, both movment and accessibility were severely 

Iimi ted. However, lICA/CIDIA is t:lie regional. node for AtJRIS input and is 
therefore responsible for biblio),gra phic control of materinls pul li. ;hed ill 

Central America; as such, it is a counterpart for SEARCA in the Philippines. 
Spanish is the operating language, and their output in monographs and biblio

graphies is impressive. Moreover, some computerization has been accomplished 
by contracting out to local business. The major criticism in computerizing 

bib] foraphli.es has been the need for ext ensive time-constimi tgiedi tfig by hi1gh
level professional staff, despite the fact that the customary A(,IS formaIt 

sheet is used for organizing input information. 

While TICA/CIID)A Itself may have no direct: need for our SDT services, the 

Tutirrlha unit would seem a potential user, and I regret circUmt auces 

prevented a personal visit. Prospects for the future of CATIE and Turrialba 

varied according to the source of Informati.on; personal reports from visiting 
faculty were much less optimistic than that from IICA, who were confident that 
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Costa Rican government support would ensure the restoration of Tirrinlba to 
its 	former level of excellence and world renown. 

GENERAL OBSERVATIONS 

In general, library and informition services as we know them in North 
America simply do not exist in LDC's. Comprehensive well-organized collections, 
expanded with networking, interlibrary loan, translation services and 
computeriz:cd literature searching, all serviced by info rmed trained personnel 
are not realiLies in the Third World. Good progress, Iowever, has been made 
primarily in facilities enjyinj international financial support. Documentation 
centers aiming to collect, org'Aolize and provide materials on the specific 
crops and problems of the parcnt organiz.tion appear to be effective in that 
they assemble In-depth rer;ources of "demand" intormntion in what would other
wise he a ds ert. Apparently, "undj g for facilit ies', staff and equipmfent 
for 	 these document ation cent ers is less a problem thin is ccesS to M.Lerials. 
Of the "intuernatc'r::l ceonters," all have accss to computrsr utii:,ed for 
germ plasma records, statistical data procesi-n gj, fiscal rmnappe'OU.t, ctc. 

,Library applicatio cof these co:,,uter is not p1annnd, alth(,.AJh in one case, 
computer pveiqo;WJ were interest,.d in such utilizatton of the facil. l/ 
(ICRISAT). Agricultural Research Center (supported cooperative: by 1RRI,
UPLB, SEARCA and PCARR) Philippines, Asian Institute o Technology, Thailand, 
and 	 IICA/CIDIA, Costa Rica are attempLing machine storaEe and rctrieval. 
Frequcnt interrupti ons in power supply, unsatisfactory software, lack of 
technical skill and uncertain supplies are continuing problemos. IICA 
contracts out for storage; in all cases a common complaint Is the time 
required for editing. 

To a large extent lack of experience in bibliographic computeriznticn along 
with oversupply of clerical assistance, excessive commnication charges, and 
chronic power failures make rapid development of computerized bibliographic 
services a distant prospect. In a recent telecommunications experiment, to 
assess the feasibility of daily communication among 9 international centers 
and 5 U.S. agricultural institutions (of which UI1 is one) a successful link',
with Hyderabad (India) cost $240 per hour; charges for the Ibadan link were 
not available. 

Current services, sought by centers: 

1. Retrospective searches (charge service). Already AVMlDC, ICRTSAT 
and 	 IITA have commissioned searches. 

2. SDI; all major centers have requested service. 1Whila appreciating 
the current free s-rvice, they accepted in principle the prospect 
of charges to recover at least mailing costs and tape lease. 

3. 	 Access to Inhouse computerized files, including those developed 
by our USkTD 211D programs. 

4. 	 Opportunity to store on tape on contractual basis bibliographies 
developed at international centers, e.g., AVRDC. 
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Suggested Services to Regional or Tnternational Centers: 

1. 	 Channel for exchange of Ideas, proposed information projects, etc. 

2. 	 Improved document delivery. This is a common and pressing need. 
A list of items requir.d by I.CRISAT is only one of 3 received 
within the past month; a research in rootcrops at U]TA requires 
11 articles on his topic, all of which we rould provide; and one 
of our University faculty stationed on another island requires 
abstracts to supplement appro..imately 80 citations retrieved on a 
computerized retrospective search. At the moment, thi.s project is 
not set up to handle this type of request. As an experiment, a 
list of French language journal articles required by TCRISAT 
Documeo tation Centre hia:s teen checked against our UII ho.dings. 
Essentially the list is of 3 sections: 

a. 	 FAO French language pu!-li.cationrs - PUl prefers the 
English language ver ion, so we cannot meet this need. 

b. 	 French language journais in 1.l. These Jncl.ude Sels 
Africains, Revue de Botanliaue ,u1.tquee et 
d'AsricuL.tur._''rpi ca. e, Aerocli imica (It alI e) , Comptes 
Rendu de I'Academie des Annales de_ciences, 

TechnoI og e A!ricole, Annales de P!:.topatholu.ie, etc. 
C. 	French langeage journ~ls not in II1. These are 

primarily earlier pub lications, many of the French 
colonial regime, in Senegal, Morocco, Algperia. 

Purpose of this scan was two fold:
 

a. 	 To determine LUn capacity to provide items requested 
by Centers. This provision would reduce both their 
dependence on NAL and criticism of s.low service (at 
the AGRIS meeting, the Brazil delegate complained of 
6 month waiting time for response to AGLINET requests 
for NAL). 

b. 	 To identify strengths and gaps in the 1IT collection. 

RECMMEN DAT IONS 

1. 	That services to the state and overseas agricultural Interest be 
continued, with special cooperation with the international centers 
In order to contribute effectively to their intornationat communication 
network. 

2. 	 That funding be procured for continuation Of Project 172 in an expanded 
service mode. Suggested funding arrangements: 

a. 	 Cost of tape lease, postage and supplies be defrayed by 
revenue from changes for contractual services - SDI 
service, machine storage of bibliographies of international 
centers and retrospective searches. 
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b. Salaries and computer center costs be borne by UH/CTA.
Assistance, possibly as a contributing grant may be 
requested later from CGIAR institutions.
 

3. That NAL be urged to mount the AGRTS tapes, and failing this, that the
possibility of incorporating AGRIS in UI SDT services be explored. 

4. That tape leases be negotiated for CAB and BAT, both of which have only
recently become available. 

5. That document delivery to international centers be provided on a charge
basis, with due observance of copyright requirements. 

Respectfully submitted, 

(Mrs.) Barbara K. l-.rd 
Asistant Researcher 

cc: N. P. Kefford
 
K. T. Otagaki
 

K. Bridges 
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211(d) Institutional Grant
 
Project Design Summary
 

Project Title: Mineralogy and Microbiology of Tropical Soils
 
NARRATIVE SUHMARY !OBJECTIVELY VERIFIABLE INDICATORS1 REPORTING YEAR ACHIEVEMENT FUTURE PLANS, REMARKS
 

Dutputs: G. Uehara
 

Dutput No. IV. Advisory 1. Approximately 10 full-time, 1. College reorganization under- 1. Reorganization expected to

Capacity tenured staff available for 
 way to render all faculty be completed within the
 

problem identification and more responsive to 
local year with assurance of
 
rovide advising and consul- analysis, project design, and international small strong commitment to
 
:ing services to LDCs, AID education and training and farmer needs, 
 international agriculture

ind other donors committed to resource evaluation and 
 and human resources
 
'mproving conditions of small planning relating to manage-
 development.
 
farmers, and provide release ment of tropical soils in
 

time to enable faculty to LDCs in emergency situations
 
achieve grant purposes and 2. Two full-time positions 2. Visiting Lecturer (Dr. J.
 
respond expeditiously to AID 
 filled to release tenured Ellis) hired to enable
 
requests for assistance. faculty to achieve grant 
 faculty to spend more time on
 

purposes. grant objectives.
 

3. Faculty visits to AID to 
 3. College administrators in
 
be updated on agency priori- constant contact with AID to
 
ties. 
 develop long term involvement
 

in international agriculture.
 

4. Grant funds allocated to 4. (1) Bangladesh trip completed:
 
enable faculty to respond (2) Djibouti trip accepted.
 
quickly to Agency request
 
for assistance.
 

C%
 



involved in expanding the information capacity of the University. Mrs. Bird's
 

assessment of the information capacity of developing countries provides a sound
 

basis for future effort in this area. Although 1rs. Bird's activities clearly
 

fall under the -rant objectives, her work is supported by another University
 

program.
 

E. Linkages and .Tetworks (Grant Project Director)
 

In conjunction with sister Consortium universities and two Hawaii inter

national projects (Benchmark Soils and NifTAL projects), the grantee institu

tion has developed a linked tropical soils network in Southeast Asia, Latin
 

America and Africa. Consortium activities and findings are publicized through
 

a newsletter. The grantee institution alone distributes 100 newsletters to
 

agencies and scientists in Southeast Asia. Latin America and Africa are
 

accomaodated by sister universities.
 

New Zealand will host an international soil science conference in 1981.
 

The theme of this conference is "Variable Charge Soils and Technology Transfer".
 

The conference topics were selected in consultation with the grantee instutution.
 

Administrators and scientists from the Soil Conservation Service of the
 

U.S. Department of Agriculture and FAO, Rome are working jointly with the
 

Consortium universities to upgrade the U.S. soil classification system for
 

application in the tropics.
 

VII. Other Resources for Grant-Related Activities
 

Grant activities have influenced the research and development strategy
 

of developing and developed nations and international agencies. The resources
 

of the U.S. Soil Conservation Service, U.N. Food and Agricultural Organization,
 

operating independently in the past, have been mobilized into a team effort by
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211(d) Institutional Grant
 
Project Design Su=m'ary
 

Project Title: Mineralogy and Microbiology of Tropical Soils
 

NARRATIVE SLUMMRY OBJECTIVELY VERIFIABLE INDICATORS1 REPORTING YEAR ACHIEVEMENT FUTURE PLANS, REMARKS 

Outputs: G. Uehara
 

Output No. V. Networks and 1. Progress reports on SOTA 
 1. SOTA on mycorrhiza completed, i. Strong indication that
 

Linkages contributed at COST meetings. 2 BNF coordination meeting linkages will be main-

Facilitate utilization and 
 attended. Contribution to tained and strengthened
 
development of U.H. response CST Newsletter. 
 even after grant expira
capability through timely 
 tion.
 
exploitation of linkage oppor- 2. Divert faculty sabbatic 
 2. One faculty member committed 2. Continued support inclu
tunities with international leaves from U.S. institutions to spend sabbatic in middle ding non-AID sources
 
and national groups committed to organizations committed east. 
 will be sought.
 
to assisting the small farmer to assisting LDCs.
 
of developing countries. 3. Send key SOTA personnel to 3. Two faculty members attend
 

seminars, workshops and con- international workshop on Low
 
ferences sponsored by AID Activity Clays in Brazil.
 
and other donor agencies One attends Land Evaluation
 
which contribute substantiall, workshop in FAO, Rome.
 
to achievement of grant pur

pose.
 

4. Encourage and support visits 4. Strong support from college
 
to Hawaii of scientists, LDC administration to encourage
 
decision makers, AID Bureau 
 visit by LDC and internation
and mission personnel to ad_ al groups committed to
 
vise U.H. on ways to facili- development support.
 
tate linkages.
 



the Consortium of Soils of the Tropics to work towards a common goal of improving
 

a standard soil classification system for use in the tropics. 
This is an
 

unprecedented achievement. 
Joint and closely coordinated planning by the AID
 

sponsoring office and the Consortium universities make this possible. 
The
 

involvement of developing country agencies has been a key factor in the planning
 

of this activity. 
The resources of developing countries will undoubtedly be
 

channeled to achieve common goals. 
Those countries which show signs of using
 

a standard soil classification system (U.S. system) are Indonesia, Philippines,
 

1-alaysia, Thailand, Sri Lanka, Brazil, Colombia, Venezuela, and Costa Rica.
 

New Zealand has committed its Soil Bureau to use the U.S. system and will
 

promote this new system in the Pacific Islands.
 

Both developing and developed countries are prepared to invest in a
 

standard system of soil classification because they realize the importance of
 

such a system for information exchanpe and technology transfer. 
The returns on
 

this investment will far exceed the Consortium contributions.
 



Table 2. Expenditure report, actual and projected (review period July 1, 1977 to June 30. 
!97u)
 

Actual
Previous 

Year Period Projected


Under Reviey
 

Salaries & Wages (Total) 
 $51,607.67 12782.g6

Salaries 
 41,202.21 i fl 
543.11

Fringe 
 6,343.02 17'54,".20
 
Student ielp 
 4,062.44 10'G71.55
 

Supplies (Total) 
 3,618.40 22,52t-.49 3C,100.01

Supplies & Publications 
 39065.55 
 21, 21.16
 
Library Acquisitions 
 552.f5 
 547.33
 

Equipment (Total) 
 1,162.52 
 197.60 
 755. 0 

Travel (Total) 
 15,274.19 40,062.31

Inter-island 
 1,007.55 115.20
 
Out-of-State (U.S.) 
 2,327.20 l534.44
 
Foreign 
 11,939.44 27,36.67
 

TOTAL $71,662.!3 191,571.26 236,765.06
 

http:236,765.06
http:191,571.26
http:27,36.67
http:11,939.44
http:2,327.20
http:1,007.55
http:40,062.31
http:15,274.19
http:1,162.52
http:39065.55
http:3C,100.01
http:22,52t-.49
http:3,618.40
http:10'G71.55
http:4,062.44
http:17'54,".20
http:6,343.02
http:41,202.21
http:12782.g6
http:51,607.67

