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13. Sw.ary 

the !enchaark Soils Project was given a final in-depth review January 16 
through February 6, 1983 to dptermine status of the project. 

The basic purpose of the project vas to test a pre-determined hypothesis that 
&grotechnology transiers among tropical region~ may be made by use of soil 
f.ailies classification as defined in Sotl taxonomy. this hypothesis would 
need to be tested under rigorous scientific and statistical methods in at 
least four countries. All results vere to be carefully analyzed and 
disseminated to the widest extent possible. 

The review team found that the project had indeed reached all proposed goall 
but the final compilation and analysis of results. 

The project va~ troubled by many minor problems such as sl~v staffing, country 
arrangements. slow arrival of support material, etc. All of these vere 
overcome but required a slightly longer time frame than at first envisioned. 

14. Evaluation Methodol08Y 

The in-depth project review/evaluation conducted January 16, Februdry, 1983 
vas carried out by Michael Leamy, Director of the New Zealand Soil Bureau; 
Robert Cast, Dept. of Agronomy, University of Nebraska; aad Ralph J. 
McCracken, Deputy Chief, Natural Resource Assessment, USDA/SCS. 

Their purpose vas to determine if the program/project hypothesis vas sound and 
had been properly tested. They concluded that the methodology used Vul sound, 
had been properly conducted and in fact had advanced the use of agrotechnology 
transfer by using soil faallies of Soil Taxonomy to a position of being ready 
for action programs. 

The te .. found a vide-ranging interest in the project and a large number of 
cooperatina organizations vere involv1d. These ranged from active 
participants to interdsted observers and included: 

1. n.e University of HavaU 
2. Philippine Council for Agriculture and Resource Research and 

DevelopMnt 
3. Indonesia - Center for Soil Research 
4. C.meroon - 1ffice of Scientific and Technical Research 
5. ICRISAT 
6. F.A.O. 
7. I.I.t.A. 
8. NSDA/SCS 
9. 

10. 
U. 

I.P.D.C. 
ClHHYT - Haxico 
USAlD Field Ki.lion. 
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EXECUTIVE SUMMARY 

The Bencbaark Soils Project (BSP) was given a final review 
Jan. 16-Feb. 6, 1983 by a tea. composed of Michael Leamy, Director of 
New Zealand Soil Bureau; Robert Gast. Head of ,the DeparLment of Agronomy, 
University of Nebraska; and Ralph J. McCracken, Deputy Chief, Natural 
Resource Assess.ent, USDA Soil Conservat~on Service. The team visited BSP 
lites in Caaeroon, Indonesia, Republic Qiithe Philippines and 
Havaii--studying soils and field plots JI!:holding discussions with host 
country personnel, cooperators, consultants and Project staff. 

The tea. concluded that the basic BSP hypothesis that agrotechnology 
transfer aay be .. de by use of soil families of Soil Taxonomy (ST) was 
lufficiently tested by rigorous scientific and statisti~al methods for AID 
and others to use in "action" programs for country development. 
(Soil Taxono.y is a universal syste. of soil classification for the 
.. king and interpretation of soil surveys, introduced by the Soil 
Conservation Service in 1975 and now used in many countries.) 
This usage has the potential of saving .illiona of dollars and 
accelerating technology transfer by eliminatil1g or reduing the need to 
conduct adaptive research and on-site field trials for transfer of 
agrotechnology previously developed els~where. BSP also has provided, and 
will continut' to provide, numerous "SpiD-off" an1 accessory 
benetits--training of host country personnel; collection of information 
on crop-soil matching, cropping system3, nitrogen-fixing trees and 
fuelwood production; meteorological and soil temperature-moisture data; 
soil erolion indexing and other inforaation for soil conservation, 
introduction of ST to host countries as a useful means of inventorying 
land resourcel. and info~tion which will lead to improv~ent and 
modification of ST. 

The tea. found that BSP has already had significant impaction host 
country proara.s, that aaricultural adainistrators and technical 
perlonnel in thele countriel are very enthusiastic and supportive of the 
BSP concept and are already following up on it vigorously. They are 
very much interested in participatinl in the next phase--the International 
Bencbaark Sites Hetwork for Alrotechnoloay Transfer (IBSNAT). 

BSP has aade leveral important Icientific and technical discoveries and 
accomplishments. Thele include the firlt quantitatl~~ test of Soil 
Taxonomy al a technology transfer vehicle, and development of a new 
aethodololY and Itatistical test for analyzinl, interpreting and 
Icientifically testinl technology transfer .odels. 

The tea. ca..endl the University of lIawaH project staff for their 
luccellful coapletion of ~igorous, detailed experiments on-site with 
enthuaialtic hOlt coun~~1 partnerlhip and for their vilionary and 
inoo.ative approach. The tea. allo commends the AID Offic~ of Agriculture, 
Bureau of Science and Technology, especially Dr. Tejpal Gill, for Aood 
jud,.ent in funding and otherwile lupporting this type of activity. 
They allo exprell appreciation for the ~ctive participation and support 
of ISP by AID country .illion perlonnel, especialJy in Indone.ia a~d 
Republic of the Philippinel. 



INTRODUCTION 

Truly innovative and visionary research is an uncommon but invaluable 
co..odity in any field of endeavor. To be innovative, the research 
should test uew concepts. If it is visionary, the research will generate 
discoveries and ~~rrelations which were not anticipated in the original 
deliln. The BSP has tested concepts and principles which will allow 
transfer of agricultural research on tropical soil families to be 
.axiaited successfully. The fundamental concept in this testing has b~en 
that soil families, as defined by Soil Taxonomy, are an effective vehicle 
for agrotechnology transfer. This is an innovative concept. Throughout 
the duration of the project new discoveries and correlations have 
ereraed in the areas of crop modeling, cropping systems experiment~, 
nitrogen-fixing fuelwood trees, phosphorus source and placement, 
occ~rrence of plant pests, soil testing, spatial variability of soils, 
soil erosion and the selection of soil taxonomic parameters. These are 
all .arks of Visionary research. 

The stated "bjective:; of the asp are: 

1. To det,rmine scientifically the transfer of agroproduction 
techn'llogy among tropical and subtropical countries. 

2. To .ssist tropical countries in assessing the potential of upland 
areas for intensive cropping 3nd intensive soi! mangement. 

3. To demonstrate the value of soil and land classification in 
formulating agricultural development plans in selected areas. 

The Project reprelents an innovative approach to telting agrotechnology 
transfer baled on use of soil faailies which are defined with 
considerable precision by Soil Taxonomy, the co~prehensive soil 
classification sYlte. introduced by the USDA Soil Con~ervation Service in 
1975 for the a&king and interpret~tion of loil surveys. The transfer 
experi~nts were .eticulously planned to generate data which could be 
u.ed in statistical evaluationl of the feasibility of agrotechnology 
transfer a.ang aites in the tropics. It was expected that similar 
.anal~nt practices would be required on siailar soils (in the .ame loil 
faaily) to produce similar crop performance results, no matter where 
these soils exist. The experimental delign of the transfer experiments 
used .. ize al the test crop and applied phosphorul (P) and nitrogen (N) 
a. the trea~nt variables. Each tran~fer experiment was inltalled, 
.. int.ined and harvel ted in as uniform a manner as possible in order to 
obtain data for statistical evalUAtion of the transfer model. 

Traditional agronomlC research in most countries has aimed to Renerate 
new data about crop behaviour which cal' then be transferred through 
adaptive reaearch anct trial plota and use of extension services to tractl 
of land other than that on which the experiment was conducted. Transfer 
on the ba.is of eliaate para.eters ha. been relatively feasible because 



of the availability of a substantial data bank of meteorological records 
and local knowledge of we3ther patterns. Transfer on the basis of soil 
properties has in the past generally been achieved using as a vehicle an 
~recisely defined soil series or other loosely defined soil grouping, 
and local knowledge of soil conditions. What the BSP has so vividly 
de80nstrated is that when soil and climatic factors can be precisely and 
logically identified. as they can be by using Soil Taxonomy, successful 
transfer can be confidently predicted without research and on-site 
trials. BSP "~s provided agronomists with an opportunity to utilize 
proven scientific methods, rather than having to rely in part on folklore. 

The happy traditional assumption that a soil name combined with local 
knowledge of soil conditions can effect successful transfer has never 
been scientifically tested. BSP has demonstrated by rigorous scientific 
testing that the soil family as defined by Soil Taxonomy can be used to 
extend the soil test correlation for phsophorus and can transfer 
infor.ation on "ield sensitivity to nitrogen levels. Neither of these 
pieces of data are required parameters for the taxonomic identification 
of the families tested. The correlation between these experimental 
parameters and the basic pe~anent soil properties inherent in the 
taxonomic identification has not yet been made. And clearly the soil 
family is not necessarily the only vehicle for successful transfer. The 
next logical step would appear to be to discern and match soil taxonomic 
properties with crop requirements. 
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GENERAL OBSERVATIONS AND COMMENTS 

The co.prehensive exposure to many of the experimental sites in the four 
countries involved in the study and to representatives from the msny 
agencies and organizations associated either directly or indirectly with 
the project allowed the review team to gain ~onsiderable insight into the 
overall project. The team gave special attention to tbe objectives, 
general .anagement and implementation and accomplishments. The following 
are so.e gener~l observations and comments concerning the project: 

1. The project bas bad the interest and support of all levels of 
administration within tbe College of Tropical Agriculture and Human 
Resources of the University of Hawaii. This was evidenced by the 
willingness of Dean N. P. Kefford to join the review team for the 
visit in Indonesia and the participation of Dean Kefford, Assistant 
Director Ada Demb and W. G. Sanford, Chairman, Department of 
Agronomy and Soil Science in the final review session. 

2. The project has benefited from the full support, dedicated effort, 
and close teamwork of Dr. J. A. Silva, Principal Investigator, 
Dr. H Ikawa and Dr. G. U~hara, Co-Investigators, and 
Dr. G. Y. Tsuji, Project Hanager--all of the University of Hawaii. 

3. Management of the project has be~n excellent at all locations 
visited, considering the many complex issues and problems that had 
to be dealt with. A great deal of credit should be given to 
Dr. Gordon Tsuji, General Project Hanager, and Hr. Donald Berger, 
Mr. George Hanuelpillai, and Dr. Martin Raymundo, Project Managers 
in C~eroon, Indonesia, and tbe Philippines respectively, and the 
Hawaii Agronomist, Hr. Patrick Ching, for their effective leadership 
in managing the project sites. 

4. The initial objectives and experimental design for the project were 
vigourously adhrred to in spite of pressures and temptations to 
adjust to approaches and/or procedures that might be considered 
IIOre "typical" of, or relevant for, the local environment and 
litu..tion. 

S. Excellent rapport and enthusiasm was demonstrated by all of 
the support personnel at each site visited, indicating a real senle 
of partnership, again reflecting t~e effective leadership and 
.. nag~ent of the project. 

6. There was evidence of excellent cooperation and working 
relationships with other organizations and agencies, including AID 
.i.sions and national and regional or provincial research 
orlanizations, especially in Indonesia and the Philippines. There 
WI. also lood rapport and cooperation with the Director and other 
re.presentatives of the Institut de la Recherche Agl'onomique (IRA) 
in C •• eroon. There was less evidence of such cooperation by the AID 
.i •• ioo and with other AID-supported programs in Cameroon. This no 
doubt il due in part to transportation and communication problems. 
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7. The review team feels that it would be helpful to have available 
for all intereste~ people detailed soil maps of the Benchmark 
sites and the immediately surrounding areas and data concerning 
the spatial variability of the soils within the immediate soil 
plot areas. (We have made a recommendation that this be accom­
plished later by other than BSP personnel.) It would also have 
been helpful if the complete analytical data for the soils at 
all of the soil pit areas could have been available at the time 
of the visits by the review team. These soil data should be made 
a part of the permanent record of the Project. 

8. Essentially all of the recommendations made by the 1979 BSP review 
team have either been implemented or are planned for implementaion 
as part of the final phases of the project. 
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TESING THE TJtlJSFER HYPOTHESIS 

Review of the project objectives (listed in Introduction) indicates the 
first objective is central to the project. Because it does contain the 
.. in issue, only it is discussed in this section. The other objectives 
derive from or are complementatry to the first one; they are discussed in 
the "Other Acco.plisMents" section of t.his report. 

The require.ent of the first objective that transferability of technology 
be scientifically determined resulted in the development of the 
postulation by BSP personnel that agrotechnology can be transferred by 
use of soil families of Soil Taxonomy (ST). The review team feels this 
to be appropriate and logical because this categorical level in ST was 
established on the basis of the concept that criteria for determining 
classes (fa.ilies) within it should be on the basis of the contributions 
of selected soil properties to use and management of soils, especially 
those characteristsics most closely correl~ted with plant root growth and 
nutrient uptake. For example, soil moisture and temperature regimes were 
for the first time accepted as soil properties in ST. Ranges of these 
regu.es together with selected stable and permanent mineralogical, 
chemical and physical soil properties were established as family 
criteria . 

After some study and experimentation, BSP then developed a transfer 
model (derived from and delimited within the basic hypothesis) which 
postulates th3t yield response to 3n applied agrotechnology (in this 
case, applications of Nand P fertilizers) can be transferred from 
specific experimental sites (of a specific soil family in this case) 
to new sites of the same soil f.amily by predicting yield responses for 
the new sites, and that the accuracy of the transfer predictions can be 
Itatistically evaluated by comparison of actual yield responses at the 
new sites to the tr.nsfer predictions and to site-specific predictions 
based on analysis of the yields measured at the new site. 

Understanding and acceptance of these major findings would be enhanced 
and the use of the . ~ientific method demonstrated if clear and explicit 
fo~lations were made of the basic hypothesis, i.e., the soil family 
transfer hypothesis and the transfer model derived from these hypotheses. 
This il because an understanding of the hypothesis and the transfer model 
and of exactly what bas been tested is tho key, critical point of the 
whole project. However, we found the method used for testing the transfer 
IIOdel--elpechlly the development and application of the lOp statistic" for 
testing transfer hypotheses--to be a very innovative and significant 
developeent. 

BSP personnel then proceeded to use the rigorous requirements of the 
Icientific .ethod for testing the transfer model. We believe this il the 
firlt application of scientific method to testing 5T and regard this al a 
ajor acco.pUshntent in itself. This i~ also the first instance of Joint 
quantitative evaluation of pedological and soil test data and propertiel 
of wbich the tea. is aware. Use of the scientific method requires not 
only the for.ulation of a hypothesiS but also the development of an exper-

6 



t.ental design for use in systematically collecting data to which Itatil­
tical tests of probability may be applied for telting of the model uled Ind 
hence also the hypothesir.. 

The BSP leaders, with the aid of consultants and peer advice, 
scrupulously laid out ~hat ~e judge to be an Appropriate experimentAl 
desian and rigorously implemented it throughout the global net~ork 
despite a.ny logistic and physical con~traints and problems. The review 
tea. concludes that th~ ~xr~ri~nt~l data from the various sites are 
lenerally reliable and credible and that the integrity of the 
experi~nt.l design hu been preserved. This conclusion is based on 
on-site revie~s of ~lix primary sites and two secondary sitf"S in fOllr 
countries, study of the total data sets, and intervie~5 ~lth BSP per~onnel 
and cooperators. 

The tea. feels that the statistical methodology developed by Clllty "nd 
allociates 1/ is appropriate for testing the transfer model as 
forauhted ~nd is relevant and significantly contnbutes to the totd 
teltiaB at the ovenll basic hypothesis ..... e accel,t and consider .n 
luccessful the application of the P st.HisLic (C.,,"ly rt ,,1.) to the 
Icientitic .snd qU3nt1t4tive testing of the tr"n:sfer model .n defll1rd 
and described. 

The successful C)l1olntlt.stive tr:'llLIlK of thf" tr.lnsler [Sodel involvi.ng Nand 
P response predictioll wlthln the three 5011 fami.lles studied does lend 
lupport to the b.,51C h~"Pothesis. In our judgment, it prOVIdes Ilufficlent 
balis for AID .Jnll 411 othrc~ lnterested 111 4cceler411ng AgrolechlloloKY 
transfer to use the assumpl10ns of the hAHC hypothesill 1n ActUAl 
operations anJ proBr.sms. This is further reinforced by the qualitative 
findinls of dlfferences in downy a'ldew occurrence And of corp mAtching 
and mi ... tching of" crops and soils ",tl1ch were obll~rved. Out w~ ff"rl that 
we must point out that fully definitlve conclusion. from the asp studiel 
are limited by the follOWing: (1) Jle of NAnd P dlffrrrntlal responae 
data al • loil fertilit:1 l:nterlon CAther thAn drAwlng on pr.rlllAnent loil 
property, data, unle:1I tt can be A:Sllumed that theae arr. ("OXlel or lurro­
latel for, or are correlatf"d with, thf" lll"'rmanent And rel.:auvrly Itilble loil 
properties which have been ~elecled a. thl'" b.,is for loil f.aily 
definition and which have nol yet bren ev"lu.Hrd cluantitatlvely II to 
their contribution to yield relpon3e simllaritiel ~ithin Ca.ili~1 and 

g Cady, F. B., C. P. Y. Cban, C. L. Carver, J. A. Sllva, and C. L. Woo I. 
1982. QuAntitative evaluation of alrot~chnololY trlnlter: I .ethodololY 
udnl uhe relponlt' to pholphorul on Uydric Oyltundt!ptl !:. :h" 
Beocbaark Soill Project. Rei. Serf Ol~, Colle,,, Trap. Alrie .• nd Uu.." 
Rei., Univ., H.waii, Honolulu. 
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differences .1I01I1l hrilie". 1/ In thid relud, it is considered that the 
pholphale retention value (Ne~ Zealand Soil Bureau, 1968, p. 101). which 
vill be used al • tAxonomic parAmeter in the proposed new Andisol Order. 
and wbicb reflects" penunent lind relatively stlible soil l>roperty, 
sbould hAve At le.st been inve~tiglted as a re~pon5e criterion. 
(2) The stuJiel were confined to three soj' f~mllle~--though these do 
di.ffer I1I!l1flc.ntly ln thelt phY51eocheellC.'ll, mineulogical, .1nd soil 
teapeuture propertles (3) The 5L tel "'ere nOllundoml y selected. 

(4) InSIJ1{1Clent Ln(onution is aV4ihble on the spoHi41 variability 
of key 1011 propertles at elch slte by which to define And describ~ the 
toil IUfJ unlts 011 ",hleh tbe- expe-tlmt'lIt5 \'/e"rt- conductelS, ln relilti()11 to 
tbe abstract detinltlons of SOLI f~ml11e5 (ollt~lnt'd in ST. 

A further concern, Iltllough not I fUnJ4ment41 one, \'/45 the reve14tlon 
tbat at lhree oC the Ule-S, .. 11 HI tht" Ptl111PPlllr'S, 5011s were 
ai,classlfled Iccordlnx lo the d4l4 4v~114ble to the te~m. The TUEbok 
loll tit the DAvlo sHe (BPJ) \,/45 ci.uslfleJ by the" te3m on the bllSis of 
oUlln .. l ,hl4 .. IlJ fl~t.1 lIl:iprction 45 " cbyey. h411oYSH1C 150hypt'rther­
aie RhoJ1C Palt:'uJult. B.uet! on nt'\'/ IJlt4, pre:;'lUIl02bly lncludlng p~rcent 
of \'/~ath~r4bl~ mln~r~ls. tb~ S~tlonal S011 3urvry l4bor~tory ot SCS has 
c14.uf1e.1 lt .a:i oS (1.2),c:'),. h.sllo),:illlC, l1uhyprrthr:'r!Dl~ Tn)lC TropuJult. 
It wa. notrtl \Jltb lnterr':lt llut lhe:' N .tnt! P d.tl.s trom lIll:' ute dlffered 
fro. thAl "f thr P.:aleudult:l. TIle" tr.1m .tpprrci.llrZi thoSl th15 sile WIn 

wilhdrA\{1I fro. the ,'4l.t uH·(1 to lest the lr~n:.trc hYl)othr"!'llIl. 

O.t" C0l1t .. lllr.1 ln lilr Illfo[l!ut1ol1 GUlt1e" .t'1I1 ~hp:; of rxprnlllrnt.tl Sl'.es of 
tbe BC'II(h..m.ark 50115 Prujrct II!'O\'/ llir tl)r.11l uHIU.tl bOll trlttllCor.tturc:' .It. the 
pee 'He 4nll lht' PAL utr to br 2(,.1,1( II illS 2~.9uC ceape"ctlvely. Thf'!ae 
y" 1 u e I "r e too h 11 h tor l he" (' u rr r III tic" fIn 1 tl on 0 ( llS 0 t he" rml c • .lintS \,/ 0 u 1 d 
need to br clall51tlrd .sa 15uhYVr"rlhrrmlc. Thr tr4m U.t5 lliterrlted ~o 

note that. \JHh lllt" ,)oSDlbl~ ,.xrr1)t10n of 110\111)' mllllr\J o(l"urre"rlce, 
e.-pen.rnt"l rrsulta cloaely lutchc:'ll thoar (ruCl OYltr.:anl!e"ptli wllh 
correctly llJrl1Ufle-ll laothrrlllll" rrlllDt'a. The" t,..am CllCl:ill!rrti thls to be 
an eX.lapl,. of 011(" 01 thr .. any 11:;1' be-nrluo--ll\lllr.1t1on of lhr nrrll for 
IIOJltlC.l1on of II t .. xonutlllC p;H4m('l~r on thr b.s:'l:l of 'lll.:alltll4tlvc '!.IItl 
and crop pt"rtura.ancr:'. It \Jou1d 1It't'S thlt conllldrrlltlon of Cuturf' 
IIOdlflCliflona of illl) lea,)"raturr r"llmrl IIhcull' IncllJllr .:I.IJulltmrnt. of 
tbe low~r anl1 up,'C'r ll.ltl !Jt l:why'lrrth~rml(. ;a lilt lnlro.lurl1ol1 of .t very 
V'ew. lICJe4",athrnuc rC'11m,.. 

Tb".C! polnl • .trc not ... de tu (rlllO:" (l'a' I'ro(e".!urrll nor lo rJuKKr"llt thAt 
tber" U lluutt1l'lellt eVldrll!.'r tor l!:ir of thr 11011 rUDlly "Kro(rdl/\I)loKY 
tr.natctr roncrpt in op"rlltlllllAl .!evcl01IOrlll, ,dlllll1lllK 111111 r)((rlllll<}11 
prolr •••. J(attlrr, Wt! brlnl oul theIr' llOllltli 1.0 lnlllr4(e" lh~ 1I,,~un~ Ani! 
extent ot IIJ.Iltlon.l t",aUIiI 41\1! rrllt'.IIrth IIr("II(".1 ln or<lrt III ~tfellKlhen 

th .. l~neul1ty and pO\J,.r of the tran.frr (OIH:"I)t, to !ISentity thr naturo 
and e.tent 01 .ddltlon.l work nrrllrd on lh,. bUll 01 th ... ItSI' eX,)f"r1enco 

ITi.t. »t. Z. SJl1 fturuu l?(,", !iolll t,t Hf!\I Zothnd. Put Z, 
N. Z. SolL BurelU bull~t'n 26(2). 
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and to recognize the original contributions to metbodology in tbis new 
and t.portant area whicb have been made by tbe SSP and fin~lly to again 
e.pbasize that results from tbe SSP e:~eriments indicate that botb soil 
fertility evaluation data and pedologic information (as embodied in ST) 
are needed for agrotechnology transfer relative to crop yield 
iJlprove.ent. 

Tbe SSP findings that yield responses were predictable witbin tbe groups 
of sites identified as being witbin the same family tbrough tbere are 
so.e ranges in their properties--plus our intuitive feeling tbat some 
closely related soil families do not differ significantly in properties 
influencing re::ponse to a particular technology application (sucb as P 
application) --l,-.ds "'S to suggest tbat a concept of "spberes of 
si.ilarity" o~ groups of similar soil families may sometimes be used for 
agrotechnology transfer wbere a.,propriate. Also. it should be remember~d 
tbat the loil family need not be tbe only transfer vebicle. 

, 



OTHER ACCOMPLISHMENTS 

As indicated earlier in this report, the general objectives and 
experi.ental approach to the project were rigorously adhered to in order 
to .eet the pri.ary purpose of testing the transf-r hypothesis. Like 
.ast exper~nts, however, the project has led to many additional 
aca.plisb.ents and benefits, some purposefully planned for and some 
unexpected and are a mark of sound research design and the vision of the 
researchers. Some of the .ore important of these are listed below: 

1. Perhaps most importantly, the project has greatly increased the 
visibility of and appreciation for the potential use of soil 
taxoc~my for transferring agrotechnology and other land use and 
aanagement information. 

2. Observations resulting from the project and subsequent analysis and 
interpretations will lead to further refinement of soil taxonomy in 
general and its application to tropical soils in particular. 

3. The development of the methodology for evaluating the adequacy of 
the transfer concept has bc~n a major contribution of the project. 

4. The project has included a major training component involving both 
formal graduate training for a number of students and the training 
of a number of soil scientists concerning the nature and potential 
use ot soil taxonomy through several two to four week workshops at 
different locations in the various countries involved in the 
project. 

5. In ad~ition, a large number of professional staff in these countries 
has gained a greater appreciation for soil taxonomy and its 
potenti3l use for agrotechnology transfer through direct association 
with the project. 

6. The project has also resulted in a sizable number of support staff 
who are much better acquainted with the scientific process and the 
requireaents for carrying out a well managed experimental field 
study. 

7. The nitrogen fixing tree and cropping systems component of the 
project hal provided additional information concerning the 
adaptability of the several species involved to the three soil 
families and their associated environments. 

8. The extensive Ind detailed meteorological data collected in 
connection with the project will be useful in the future for both 
refininl the loil taxonomy of tropical soils and for other soil 
aanage.ent Ind agricultural purpoRes. 

9. Oble~vations fro. the project have led to the recognition of the 
t.portance of agro-environmental zones as ~videnced by the 
occurrence of downy .ildew problems in the wa~er isohyperthermic 
zones but not in the ilothe~ic zones. 
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10. Participation in the project has contributed to the institutional 
develop.ent of the College of Tropical Agriculture and Human 
Resource of the Univp.rsity of Hawaii, making it more effective in 
International development activities, at the same time enhancing its 
capabilities to attack Hawaii's agricultural problems. This is 
~artly because Hawaii participated in the BSP test sites program 
and has soil c~aracteristics similar to those of many of the 
developing countries. This institutional development is also due 
to the University of Hawaii having been able to bring qualified 
professional people to the campus in connection with the project 
and because of the additional experience and perspectives gained by 
the Hawaii participants in the BSP. 
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GENERAL IMPLICATIONS 

Probably the .ost pervasi~e implication of BSP to emerge from the review 
te .. 's study is the resolve of agricultural research agencies in 
Ca.eroon, Indonesia and the Republic of th~ Philippines to utilize the 
Benchaark concept in planning their own future agronomic research and in 
inventorying their soil resources. 

Discussion with officials of the Institut de la Recherche Agronomique (IRA) 
in C .. eroon made it clear that BSP has impacted on that organization in many 
ways. There was an expressed desire to join the IBSNAT network, which is 
tangible evidence of the perceived benefits of BSP for Cameroon. There 
was a resolve to establish l multidisciplinary National Center for Soils 
and it was clear to the team that this aspiration had been considerably 
fueled, if not sparked, by the consciousness-raising about soils 
resulting from BSP. It was of interest that FAO soil teanl at the 
Ekona Research Station was fully supportive of this concept. A decision 
has been taken and will soon bp implemented to perform detailed soil 
surveys, using Soil Taxonomy, of all research stations iu Cameroon. In 
discussion with both Dr. S. N. Lyonga, Chief of the Ekona Research Station, 
and Dr. J. P. Eckebil, Director of IRA, it beca~e clear that they were 
united in a desire to incorporate the Benchmark philosophy into the Camerool 
agronomic research strategy. The recently concluded Soil Taxonomy Forum 
had been an outstanding success, dominating the media in Cameroon for a 
number of days. 

The successes of BSP in Cameroon have been achieved despite some apparent 
lack of positive support and participation of the USAID Mission. There 
was a striking contrast between tte very limiten contact with and partici­
pation of AID personnel in Cameroon and the vigorous and positive 
participation in the team's visit by USAID personnel in Jakarta and Manila. 

Full discussions were hold in Bogor, Indonesia with the Director 
(Dr. Huljadi) and officials of the Center for Soil Research (CSR), and 
with USAID officers--Walter T~ppan, Allan Hurdus, and Kenneth Prussner. 
BSP has clearly had a positive impact on both parties. The Director 
considered that it has helped in systematizing their approach to 
agronomic research, had improved their research capability, had 
accelerated the adoption by Indonesia of Soil Taxonomy, and had important 
~lications in supporting development planning in agriculture 
particularly for the Transmigration Program. USAID officials considered 
that BSP had been a very successful tripartite program between 
CSR/UH/AID, and that it has led to the establishment of a network of 10 
experigental stations throughout Sumatra, thus assisting in the nesired 
decentralization of agricultural research in Indonesia. AID personnel in 
Indonesia not only participated in this discussion but also accompanied 
the tea. on field inspections. 

In the Philippines a .eeting was held at the headquarters of the 
Pbilippine Council for Agricultural and Resource Research and Development 
(PCARRD). This was also attended by the Director of the Bureau of Soil. 
(Hr. G. Alca.id). Again the list of beneficial impacts resulting from 
BSP va. i~ressive. The 10 agricultural research centers under PCARRD 
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a~iniltration have been surveyed and classified according to Soil 
Taaona.y. 'rhe Priae Minister has instructed the Bureau of Soils to 
unaertake a Land Response Evaluation Survey of the whole country, and the 
soils are to be aapped by use of Soil Taxonomy with the Benchmark 
concepts to be used as far as possible. The Director of the Bureau of 
Soils .aJe the observation that unlike many other technical aid programs, 
no strings wer~ attached to the BSP and SHSS programs. A faculty member 
froa the Department of Soils at the University of the Philippines Los 
Banos (UPLB) observed that they would h~ve appreciated being even more 
involved in BSP. He also stated that he had initiated a program to 
reclassify Philippine soils using Soil Taxonomy. Dr. Ed. Rice, USAID 
Hission, accompanied the review team on all field inspections, even over 
the we~kend. He showed a deep understanding und enthusiasm for 8SP, a 
.ost impressive and professional AID officer. 

Furthermore, it is significant that countries which have not been 
directly involved in 8SP are seriously considering a commitment to the 
8encb.ark concept as a philosophical underpinning to their own agronomic 
research strategy. An example is Fiji, where the Ministry of Agriculture 
and Fisberies in collaLoration with the New Zealand Soil Bureau through a 
bilateral technical aid project has und~rtaken detailed soil survey and 
taxonomic charactertzation of soils on the national network of 
experi.ental stations. This will be followed by a crop experiment and 
management program which \lill use Benchmark concepts to extend crop trial 
results to fanDers' fieldG ou the ~asis of the soil family. 

Another implication, common to any successful research, is posed by the 
question: what next? The team ha~ been exposed to, and very interestd in 
co..ents about 18SHAT. The team is inclined to take the view that a 
.eticulous analysis of the Benchmark experience should be one of the 
da.inating factors in the design of the IBSNAT ~trategy. For instance, 
there is little doubt that the pedological dimension of BSP could have 
been .are professional and complete. CharactcrizQtion of each site for 
.apping unit variability; .ore precise taxonomic identification; and more 
preCise correlation of subsidiary b~t potentially important morphological 
features, are all aspects which sh~uld not be n~glected in any future 
project of this type, including IDSNAT. 
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GENERAL RECOHMENDATIONS 

1. AID, and or~anizations and individuals working within AID funded 
programs, as well as others interested and involved in accelerated 
agrotechnolog:' transfer, should consider the principle of 
agrotechnology transfer by soil families to have been sufficiently 
tested by BSP to use it operationally. However, this usage should 
be with an awareness of the limitations of the tests conducted to 
date and thus with appropriate caution in its general application. 
Correlations of response to fertilizers and crop yield with permanent, 
stable soil properties diagnostic of soil families should be more 
fully established as soon as possible--though .such is beyond the 
time limits of the BSP. 

2. AID and the organizations participating in BSP should w'dely 
publicize the findings and conclusions of BSP to date, ~nd at the 
~~ time identify the additional data collection, testing and 
analyses needed for a more complete quantitative and scientifically­
based testing of agrotechnology transfer. These additional tests 
and studies should include close multidisciplinary collaboration of 
pedologists, other soil scientists, agronomists, statisticians, 
plant scientists and social scientists. 

3. AID, personnel of participating and cooperating agencies and 
consultants to BSP are urged to publish the methodologies and 
results of the BSP studies in refereed journals as soon as possible, 
as these are major findings and concepts of which the scientific 
co .. unity should be aware and which should be discus~ed, evaluated, 
tested and developed further by all who can contribute. A 
suggestion is to approach the editor of Soil Science about devoting 
an entire issue of that journal to BSP and similar activities. 

4. Future studies should include efforts to determine quantitatively 
the effects of agrotechnology transfer, and the use in transfer models 
of the pe~nent soil properties diagnostic for the respective soil 
families. 

s. Efforts should be aade by SHSS and host countries to obtain detailed 
loil .. ps, prepared according to Soil Taxonomy, of the BSP sites and 
of the u..ediately surrounding areas. 

6. Any future testing of the agrotechnology-soil family transfer 
hypothesis should include studies of spatial variability of key 
loil propertiet of the lites, ~~alyzed by geostatistical methods and 
leolraphically located by kriging techniques. This type of activity 
is beyond the ti.e span available to BSP and therefore must be fol­
lowed up by otherl. 

7. AID and otherl interested and involved in agrotechnology transfer 
Ihould remain aware of other means of agrotechnology transfer, 
Ipecially whiLe the soil family-agrotechnology transfer technique 
il beinl Itrenlthened and the range I of its further applicability 
determined. 
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8. In evaluation of the benefits and contributions from BSP, the 
accessory, co~lementary and other spin-off benefits resulting from 
BSP should be fully considered and exploited. This should include­
-but not be confined to--the testing and resultant improvements in 
soil family classification in ST, development of quantitative method­
ology for testing transfer models, generation of extensive soil tem­
perature and moisture and meteorological data at the sit !s, training 
of host country personnel, N-fixing fuelwood tree dat~, crop-soil 
.atching, soil erosion indexing, and testing of soil management systems. 

9. To .aximize the bcu~fits from experiences in the BSP and from 
similar activities funded and conducted by AID and others now and in 
the future, a chart shoultd be completed for each country in which 
there is significant activity showing the relationships among and 
responsibilities of each group to be involved in the agrotechnology 
transfer process and associated inventories of soil resoruces. This 
chart could have headings along the lines of the following:' 

Reconnaissance 
& Generalized 
Soil Maps 

Organizations(s) 
Responsible 

Descriptions & 
Analysis of 
Reference 

Pedon 

Soil 
Mapping 
Evaluation 

Soil 
Fertility 

Testing 
for Agro­
, !chnology 
Transfer 

This could be similar to the analyses an~ charting of South Pacific 
countries done by the New Zealand Soil Bureau for the South Pacific 
Co.aission in 1976 and updated in 1982 (Reference: Morrison, J. and 
D. M. Leslie. 1982. Proceedings of the South Pacific Forum in Soil 
Taxonomy, Suvd, Fiji, 1981). 

10. Carefully designed data bases and data banks should be established 
as soon as possible for storing and accessibility of data collected 
by BSP and related projects. This sh~'lld include maximization of 
ca.patibility of data collection, entry into storage data base 
sharing and networking of information systems. The activity should 
also include pedon data and descriptions. Provision for starting 
this activity could be made within the BSP closeout, but the bulk of 
the work ~ill need to be done through subsequent projects. (This 
could be accomplished with the aid of the International Board of 
Soil Research and Management (IBSRAM) when that entity becomes 
operational) . 

11. Brief, practical application and agronomically-oriented summaries of 
relultl of the BSP studies of the three soil families including 
the transfer, .anagement and cropping systems experiments, should be 
prepared as soon as possibl~ for use by participating host countries. 
These could be models for s1milar guides to be prepared for other 
loi1 f .. ilies for use in all developing countries, as appropriate. 
These "writeups" should include descriptions of those properties of 
the loil fa.ilies found to be most important in their use, manage­
.ent and conservation. These should also include available soil 
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te.perature and moisture data as well as meteorological data from 
the sites. They should include interpr~tations as to crop suitability, 
soil potentials, soil fertility problems and needs, moisture-supplying 
capacity lnd soil conservation needs. The interpretations should draw 
as much as possible on the information contain~d in the SCS Form S files. 

12. The nature a~d scope of the transition to IBSNAT from the BSP should 
be outlined as information for host countries, those involved with 
SHSS and the Soil Hanagement CRSP, and other interested agencies 
and persons. 

SPECIFIC RECOMMENDATIONS 

1. The BSP activity in Camernon at the Barombi Kang site should be 
continued through at least one more cropping season to ~rovide a 
.are complete and usable set of data. The collection of data and 
wrap-up work in the Naga location of the Philippines should continue 
through June, 1983 to assure greater completeness and usefulness of 
the data. Additional time beyond the present May 31, 1983 closing 
date should be granted for analysi~ and other wrap-up of the 
project, up to one year. A reasonable amount of additional 
resources should be made available to ensure this summarization of 
the project results as needed, and for completion of other aspects 
of the project as identified in the General Recommendations. 

2. Detailed soil maps should be prepared for each primary and 
secondary site and immediately surrounding area, using the 
procedures of Soil Taxonomy. This activity could be carried 
out by SHSS and the host countries. 

3. The cla~sification of the site at Davao should be changed based on 
all available data, as it does not appear to be a Typic Paleudult. 
The classification 01 the Naga sites in the Philippines should be 
changed from isothermic to isohyperthermic ~ased on soil temperature 
data. The classification of the Hydric Dystrandept site at ITKA in 
Indonesia should be re-examined when IS-bar water data become 
available. 

4. Pedon data analyses for each primary site should be added to the BSP 
record file and archieved for future reference--some are not now 
available for some of the Philippine sites. 

5. Consideration should be given by AID to designating Cameroon as a 
West African Regional Center for soil programs and related 
activities--based on our observations that it is a' "Africa in 
ainiature" relative to soi" patterns and environments, there is 
strong interest and support in the Cameroon IRA for such activities, 
the country is both Francophone and Anglophone, and the political 
situation seems stable there. 

6. Any additional soil taxonomy, fertility and soil management 
activities in Cameroon should be coordinated with the National 
Cereals Project and the FAO and OHSTOH soils activities tbere. 
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7. AID should give encol~ragement and support to accelelation of the 
completion of the inventorying of the soil resources of Indonesia. 

8. AID and projects funded by it, should encourage and support the 
followup of asp activities by the host countries, including soil 
erosion measurements and ind~xing, management and cropping experi­
~nts collecting additional data on N-fixing trees, and workshops 
e~hasizing utilization of asp findings and data. 

9. The observations during the asp field activities concerning 
crop-soil ~tching and mismatching and occurrences of downy mildew 
in the isothermic and isohyperthe~ic soil temperature areas sugges' 
the need for SCS and the appropriate International committees to 
r~-examine the ranges and numbers of classes in the iso-soil 
temp2rature environments in the intertropical regions. This should 
be followed up by Soil Management Support Services (SMSS) with the 
aid of asp data and observations of asp personnel. 
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Date 

Jan 16 Su 

17 Mo 

18 Tu 

19 

20 

21 Fr 

Review Pane I 
January 16 - February 4, 1983 

Itinerary 

Cast and ~cCracken depart from u.s. Leamy arrive in 
Paris with Tsuji. Accommodations at Penta Hotel. 
McCracken and Cast arrive Paris (ORY) via PA 114 at 
9:00 &~. Arrive at Penta Hotel at 10:30 AM. 

PM Meeting of members with Tsuji. 

Depart Paris (CDC) via UT 709 at 12:30 PM after 2 hr 
delay. 
Arrive Douala (DLA) at 6:50 PM. Het by Don Berger 
and contingent involved in Soil Taxonomy 
Forum--Uehara. Ikawa. Eswaran. R. Cuthrie. and C. W. 
van Barneveld. Accommodations at Mountain Hotel in 
Suea. 

Travel to B~rombi Kang. Inspect soil profile and 
experiments ~t both primary and secondary siLes in 
company with Berger. Tsuji. Up-hara. Ikawa. Eswaran. 
J. C. Criesbach (FAO-Ekona). and Moukam (Ekona-Res.) 
~et by Kinge David and Mbonde Paul. Lunch at 
Kinge's house in Kumba. 

Visit soil profiles used in Forum at Upper Farm and 
Bokwango on s lopes of H t. Cameroon. Both are Typic 
Dystrandepts. Accommodations at Ht. Hotel. 

Meet with personnel at Ekona Research--Dr. S. N. 
Lyonga. Chief of Center; Criesbach. FAO Team Leader; 
Jan Hof. FAD expert; Kinge. Berger, and Tsuji. 
Lunch at Don Berger's home. 

Travel to Douala to Yaounde; Hotel in Yaounde. 
Travel Douala to Yaounde via UY 540 d~parting at 
3:00 PM and arriving at 3:30 PM. Accommodations at 
Hotel Sofitel in Yaounde. 

Met briefly with Dr. A. Houstafa at 8:30 AM at USAID 
office. Travel to N'kolbisson. Het wi~h C. Tobias 
and ORSTOM staff at 9:00 AM. with H. Talleyrand of 
IITA/AID National Cereals Program at 10:00 AM and 
met with Dr. J. P. Eckebil. Director. and J. Haimo. 
Deputy Director. IRA. 

PH Panel Heeting with Berger and Tsuji at Sofitel in 
Yaounde. Dinner with Eckebil. Haimo. and Houstafa 
at Le Central Hotel. 
Travel to Douala via UY 759 at 10:35 PM. arriving at 
11:00 PH. Accommodations at Sawa Novotel Hotel. 



Date 

Jan 22 Sa 

23 Su 

24 Mo 

25 Tu 

26 

27 

28 Fr 

PH 

2 

Itinerary 

Travel to Paris via UT 706 at 10:30 AM. 

Arrive Paris at 4:35 PH. 
729, arriving at 8:15 PH. 
Hotel, G~neva. 

Travel to Geneva via SR 
Accommodations at Alba 

Travel to Bangkok via SR 198 at 1:40 PM 

Arrive Bangkok at 8:30 A~. Accommodations at 
Sheraton Bangkok. Rest and sightseeing. 

Dinner with Lee Mancheran and wife from Soil Survey 
Division of the Land Department. 

Travel Bangkok to Jakarta via TG 413 at 11:00 AM 
arriving at 3:30 PM. Met by J. A. Silva and R. G. 
~anuelpillai. 

PHfravel Jakarta to Bogor. Accommodations at Bogor 
Botanical Gardens (Kebun Raya). Dinner at Dr. 
Muljadi's home with Dr. Sudjadi of CSR, A. R. Hurdus 
of USAID and Dr. N. P. Kefford, Dean, HITAHR, 
University of Hawaii. 

Tour of Botanical Garden from 8:00-9:00 AM. Heet 
with CSR, USAID, and other agency staff in Bogor 
from 9:00 ~~ - 12:00 PH. Lunch at CSR hoated by 
Muljadi. 

PH Trave 1 to LPH a ite (Hydric Dystrandepts) with 
~uljadi; Ilurdus (USAID), Kefford, and Subagio. 
Travel to Jakarta. Arriving at Sahid Jaya Hotel at 
7:00 PM. 

Travel to Telukbetung via GA 200 at 7:30 AM 
accompanied by "urdus and Ken Prussiner of USALD 
arriving at 8:00 AM. Met by Dr. Sudjadi. To Nakau 
site by van arriving at 9:30 A~. Inspection of 
soils and site at Nakau from 9:30 AM - 12:00 PH. 
Lunch at BSP office. 

PM Return to Jakarta via GA 209 at 2:00 PM. 
Panel Heeting at hotel (Sahid Jaya) with Silva, 
Tsuji, and Manuelpillai. 

Meet witt. Deputy Director of USAID mission, Walter 
Tappan, Hurdus, and Pruaainer in Jakarta. 
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Date 

Jan 28 Fr 

29 Sa 

30 Su 

31 Ho 

Feb 1 Tu 

2 v. 

2 v. 

3 

Itinerary 

Travel to Manila on PR 538 arriving at 5:50 PM. Het 
by H. E. Raymundo of BSP and A. Haglinao of PCARRD. 
Accommodations at the Silahis International. 

Travel to Davao via PR 113 at 9:20 A~ accompanied by 
Maglinao, Raymundo, and Dr. E. Rice of USAID, 
arriving at 10:50 ~~. Het by E. Fernandez. 

PH Lunch at BPI site. Insp~ction of soils and site. 
Return to Manila via PR 118 arriving at 8:50 PH. 
Accommodations at Silahis Internationa4. 

Travel to Legaspi at 9:30 A~ via PR 177 with Rice. 
Raymundo, Maglinao, and C. Alcalde of the Bureau of 
Soils. Het by P. Vicente and A. Pago. Visit SOR 
.ite. Lunch at site. 

PH Travel to Naga. Accommodations at Aristocrat Hotel 
in N .. ga City. 

Inspect both PUC and PAL sites. 

PH Travel Naga City to Hanila via PR 264. Dinner at 
Swiss Inn hosted by G. N. Alcaaid, Director. Bureau 
of Soils. Travel to Los Banos. Accommodations at 
SEARCA Guest House, UP Los Banc,s C3mpus. 

Heet wieh PCARRD, Bureau or Soils. UPLBCA, and USAID 
at PCARRD offices in Los Banos. Met by Raymundo, 
Haglinno, Alcasid, and Betty del Rosario, formerly 
UH/BSP graduate student and currently at PCARRD. 

PH Lunch at PCARRD hosted by Dr. Ramon Vallnayor, 
Executive Director of PCARRD. Visited IRRI 
facilities. Met with ~r. D~nnis Greenland of IRRI, 
Dr. Bruce Hiller of New Zealand, and Dr. Armand 
van ~ambekc of Cornell. 

Trave 1 to Mani 1a. 

PH Travel Honolulu via Tokyo on PA 012/830. 

Arrive in lIonolulu at 8:30 A.~. Check-in at Princes. 
Kaiulani. In~pection visit of 50ils and exp~riment. 
at ~aipio siee from 11 AM to 12:30 PM. Met by 
Uehara, lkawa, Eswaran, P. Ching, Hawaii agronomist; 
Lori Hurai and Val Ah Loy; Tsuji, r.ngnunn, Silva. 
Gill and Bertrand, graduate students Awcmo and 
Varde. 



Date 

2 

l 

4 rr 

5 Sa 

4 

Itinerary 

Rut 

Meet with un staff/adruinistrat ion at 9 AM in 
St. John 106 including Dean Kefford, ASlistant 
Director Ada Demb, and ~allace G. Sanford, Acting 
Chairman, Dept. of Agronomy and Soil Science, and 
Foster Cady. BSP consultant. 

PH ~eet with BSP staff. 

Prepare draft of final report. 

PM Panel pres~ntation of final report at 3:45 PH in 
Gilmore 112. 

Panel depart from lIonolulu and return home. 
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Dr. T. s. Gill 

University of Hawaii at Manoa 
eou ... of Tropical Alriculture and Haman Resources 

Benchmark Soils Project 
lHpartment of :\gronomy and SOli Science 

Z.5OO Dole Street· Krauss Hall 22 • Honolulu. Hawall 9682.: 
Telephono: (8061 !H8-8858 I Cable Address: UNIHAW 

March 10, 1983 

Chief, Renevable Natural Resources 
Office ot Agriculture 
Bur.au tor Science And Technology 
Aqency tor InternAtiona 1 Deve topment 
Washington, D.C. 20523 

Dear Or. GU1: 

REI CDN'l'RAcr NO. AID/ta-C-1108 

This is A request to eKtend the terminAtion dAte ot the abovementioned 
r.ontract trOlll M4y lO, 1983 to May 31, 1~84 wt.t~'O\.lt Any Additional fundinq. The 
addltlonal period vlll Allow uo to complet~ thu scope ot work ori9i~~11y planned 
in the SChedule. 

Thelia lncluda the rollovlnlJ "ctlv1.tlna: 

- o>l1ectlon or t'ln.d aeta .::of d.4t4 t'rolD transter eKporimenta in the Typic 
Paleudulta 1n OslllCroon, Inl1on0814, 4n,1 the Philippines .tnd in the Hydrio 
Dyat.rAndopts In the lAtter two couutrl.-;t. "nlO last sot ot eKperiments 
are acheduled to be h4rVctato(i 1n l.,te 1'1.4Y to June. 

- AnA1Ylieli "nd lntarprl~t"tlon ot' (iJit4 for 1I'clufS!.on 111 tho IIt·"Itilltical 
teatln9 at' tr4nllt'crancc. 

- 0>q:>11.'tlon or Doll, wetlther, /In.i crop ,1.UII lIatlS 1n colllputer1J:ed tormat. 

- Publ1c4tlun (indu,l1n'l tYl'.,,,.,ttln'l dnd prllltl:l(1) ()t If.JlnUdcrlptll, 
proceo1ilnl)D, 4nll roportlS curr"nt 1:,0 in pretlH'. 

- ~.olutl()n or ~r·tr-qnt lnYtSntory 4n.l tr4nAt.sr AI\.1 1attloftltlnt ot 
•• penIHt.uro raport. t'rolll C,ulUuoon, In.t()nCl~ 1"" tll.- .'h1.111'111.nOIl, And 
ft4wa11. • 

- 0>11octlon ot' 411.Htlun41 h.,I'llat 411.1 .Jlf'l.h .14t4 ot lin' trOd trlAl. in 
caa..roon, Inliono.14, tho J'hl 1 11)1}i IlCU , 411.1IlAwAll. 

- o>llectll)n 4n.l CUlII(l1l4tl1ln lit' crol1,11/1,} ~ylltaI'lU~ 'UlllCHit!ICnt," l,14ntfld 
t.hrou?hout tho ) f4.11)' nCJtvol k. 



Dr. T. s. Gill 2 March 10, 1983 

'l'be reaaining tuneD will be uaed to aupport theae activitiea in teru of 
salary, travel, supplies, computer time, and publication costs. 

It there are further questions regarding this requeat, pleaae contact me at 
your convenience. 

With kind regards. 

GTr:na 

CCIJ. A. Silva 
G. Uehara 

Sincerely youra, 

Gordon Y. Tauj i 
Project Manager 


