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Benchmark Soils Project/Hawaii
 

Crop Production & Land Capabilities
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Network of Tropical Soil Families
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morebriefly'and popuonl knw steB hmark, Soils Prjc h pur'pose*S 


'o t'ePrjet jto test~an nnovtive approach to agoehooytrnfrdsge 
to&iiss:L~ (less developed coutie) in appopiael utliin thei land 

resourcs for 4' nd better~quality food 'production by ypsigtremajor
 
contraints; sacty2 of qualified research personnel.; insuzffiint capital; and,
 

abv-lsieneedt ls the widening gap ibeten agroprouctionA and food' l

requirements. The traditional "approach to -'agricultu~ral research isexrmlti
consumi4~tng, and farmer urgently need the' basic Information conducive to higher -out-,
 
puste cannot wait forlclrsac orgnrt Inomtion thatis al
ready avalablto themTvia transfer,.,,' '~ 

A.in The-concep question is "ICan9agro;,achnology be.transferred from one tropi-. 

cal~reint aohrtopclronion~ the 'basis at the soil fam
ilyevel.of ssfcai .50h cocp-fpoe correct, will have far great-


T.~~ ~ o~f Soil Taxronomy 
- 2 

eff-*ect onfopdcin 

It'~:s i7'fect may well tbe'prfound. F-irst, millions of~dollars worth of reerhin
$frmation produce by'thousands of ma-yrofforts wiill bevilbe~o i diate
 

or-' and~istmota a em sbea frst glance, A ' 

tapping. Second, costs. ofs -spec fic ,tr.14sial'over the world--which reach mil
'lon of 'dollars )-early--wi111 beA saved, and the Waste ofprecious huiman and other
 

il b~alavate. h 
~a~ woa~rldwide network of expertise and a oi DataI Ban)k(s), 'expodite and provide' 

theneeedinform~ation and cmuiaonfor deeomn'-orttecneto 
agrotechnology transfer' ill be all-*n compsol4 ~ il nld tnsfero InA 

resures ia, vrl pNo*55 will'be'the formation' of

on soi'omaio ~mngmnprciead l'that goes--with it-inforatioA on
crv~nopnd-opn -ysomtat e prcics Aaa~n Aroio '-Aolmasr
 

suita;4bility to new crops$ and ecoomIics of crop production. AA 



oject4..s.theaccleato nd~reuto *~ocos 

throgh~he'rocsslf arote'hnlog trnsfr. hisrelates~to AID'sojcieo 

expanding the ±Iformation availabl~e on the m~anagement of tropical soils to inres 
~food pro$ductionin gthe trpc.Teojcie are: 

1.Todtrmine scienifically tetransferabiityof agroproductJion tech
-~ ~ nology amon trop(-l and subtr'opi~cal countries., ,2# To assist ~ tropical onrisi assessi n Ja ! upanareas 

4 .-~ 4, fg th poteltiaoful 
for intensive rpigaitnie soil uIa4uawvm4n .t 

3. Tu.deosrt h au fsiladln lsiiaini formulating
agricoul~ural. development plans in selected areas. 

~ Thera are fiv ao ciiis hog hc hs objectives are being met (see 
4

. Appendix4j 1, Miestone Events). 4 -"4 
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For,'aCI t Tmieytnaevets achievedmto faeseApniy 1.HdoPa~i 
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n o1PmSythe Tjpie Paluts.Dtald o 

Activity 1. Estas andcop.fnnte ~ n networ sos olfanl~ hsbe 

under appropritemanaemet pclties weire selecteyd totstthbehpthei ofof 

thcae koiiiioyetemcfai ofTppi eyedso; n 

eudu1isies on experinpp iesan noeiHawe~~ stswr ~r n 

memorandum of understandin is being negotiatod with.ONAREST'(Offho National do 
laRcharche $cientifique at Technique) fori'se*stab~lihetadIpmnaio 

Sof Project experiments. The Project began operations and completed the first 'ex
perJiments on Tropeptio Eutruw;ox~ site s onMolo)kaL and at Walio,.inHawaii, which 
included inn of a etter~ of ageemet with:Naui County officials# Renwlo 
leasies on *tydrc Dytanet .xtesin the Philippines was wO;ained-by the BSP 
(B~enchmark Soils Project) cooperating agency PCARR (Philippine Counci. for Agricul-

turs~and Nsour*,4 

1 

Atvt .Etbihnss41 coplte an ara oknfr qAmns 

de-

Fis approximation~ resuts of t* intal statist%oa stn the Hydric::Pystran
wer tlease in fi- a .977-78I0 suggeting that the hypotheuis, of 'agotochrn4Iwj 

nootanfr ro oeloc#ation to another on the basis o~f -the -soil family il>NL1 
ver lkeyotbe ejctd bevetirilid) 4 and thatcop response can be prdicted. * 7i:1 

Furte pproximations will be released 
thisatvty (seaAppendix 1). ---

In 1979 ,acovding to milestone events for 
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Acivty4 Analyze Inomto o olItrrtto and lncasicti
 

BecharSil Pojctpersonnel clsife sol according to SoUl.Taxonomy n 

rsArthscasfctowa unQnnr unused1* before theProj~et.ep. 
tion This mans that a unfied syst.m of soil,classification Isbcoming a real1ity 
and. tha't worl~did *Icpac oone iternational sol casfcto system Ina 

ral ossibility.-As&rvsult of the P'roject, the 3oL1L Rasoarch Institute (SRI) of 
Inrnei ordered 50 co les'of Boil .Taxono fo ditri~1bution~ to scientists and 
plnnr and cnducted a wokshoptopomt the systom's us*. The soils of 9 pro. 
psed a~nd existing*exprimontal stes., on key soils of Sumatra are being classified 

Infiscal19~77-0, the ProJeot replaced the.ILnit ia>-osphorus-so@ don tech-
iwth another method-to detrmne pho varn lees.I - oma 

tinf nvironmental ftoros to cop ylelds, itwas ound tha V0ther deiddl 
affacts yields witntn a Soil fa42I1y netwiork. The computez'lus SU1 Data Bank was -~ 

exia -to accept sol~s data from agricultural research stations $Inthe topics.-

ObJ iUVO 8, To demonstrate the value ofsoiland land cIassIIootle In 
formlating agriculturaldevelopmentplans Inselectedaa 
AoL*&ft bli iatpd~M owop-n eit 
Th rjc ha entre Int ii~atv Agemns wth 4 gnlsorIsi
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ProbQZoTh 0 tn 4 'onc.a aio p1 c~ab ~iaez 
gri Zf onlWZt O QUt~oo tl$o food a hungryoc~s 

ig on the food problem of~ the tropical world.~ Infis.cal1977-78, the PriojectCM 

"iatly 000perons nte jont Paurtoico adHwi
prcedd pbliati 


Progress Reot which was wall reeived. In addition, th adoerbo ol 
RaoumeO Data for~ Aiultural Development wa published by. B$P through~th~e Hawaii 
Agrcultur~*al Experiment Station, with funing by'1I. Approximately 6 publicati~ons~ 

ari ?)rQcess for puliao n fisca report, the~Bench-Qin the nex~t year,.A 6-page 
mark r.il ews, is issue quzarterly to ve 1000 lannrs dclaion-maker, scen 

tissan oherpersonnl. 

P the PhlpiesAnd SRI,_ comittesthis*ICARR, Indonesla,'oonvened advisory 
year to,"provide guld= nceLthe conduct otacttvities that could influence the 
course of wegioda1 pr~opam pursu~d by th Prjc, adteecoa-t wl ev 

aa bridge betwen ientists and plaes.>SRI~ also established its own lcael 
Benc~%hmark Soils ProjectonOR I~tI*@i In'Stmatra to slv~e its particular needs. 

Three Incuntw nAtionals,(frtho Philippines and Idoneia) werwe briought to 
MHawai for graduate traings'.anggatotal~of 4gaduate aiudents sponsoried by 
th BP Asurvy questionaire. of eoU.information display and delivery systm 
wsprepared for distrbutln to agricultural planners In fiscal 1978-79. In addi

t~ion, Project personnel partolapatod in planning and oziganising the international 

to.be ol at fldrdbad, India, by ICRISAT (InternationlCropsResach Institute 
fo t~e eel-Aide Trpis V,~cnl~tzase~o veaoboro1970 
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In soil itere are certailimtn factors affecting good crop
ovar W 

yields. These factors were conirmned by Project exper'imentation to be *b. samewih 
in thesme famil~y and difrn ewe sojil fmleo'An example is~hown in~ 

Tig 4by f maz grain yield' for, the, three<olfmiiswthereltinshp 
eac reseiveoiaily-environment. The cool and wam environmenits r qa 

t otheIsohericnd sohper~hamictemperature regimens while the wet and dry ~ 
envronent o he These relative yioldsreer dicardustc oisture regime. 

fromeacsol family wer'e expected fromn our knowledge of 4the taxonomic nomenclatur* 

inSil axoomy racice canMaagemnt deendon the limitting fators and 

thrfor. be predicted fore secifi coils. The recomo~mndedmanqemmnt interprta
tios o pge 1 ar results ofBncmr SU& )Pojactfield experimentations to 

daen te w si Umle stid. 
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Soil family properties and their inferences for management practices
 

Taxonomic Inherent soil family 

name cliaracteristics 


thixotropic, isothermic Hydric Dystrandepts
 
thixotropic High surface activity of colloids. 


isothermic Cool soil temperatures (15-22°C). 

Hydric Moist humid soils. 


Dystr- Low base saturation (<35%). 

3 


-andepts Low bulk density (<0.85 g/cm3). 


clayey, kaolinitic, isohyperthermic Tropeptic Eutrustox
 
clayey More than 35% clay in the subsoil. 


kaolinitic Dominated by low active clay. 


isohyperthermic Warm soil temperaturSs throughout 

the year (mean >22 C); small 

difference between sunsnr and 

winter temperatures (<5 C),


Tropeptic Moderate structure; less than 125 

cm deep; or both. 


Eutr- Moderately enriched with nutrients; 

medium to high base saturation 

( 50%). 


-ust- Pronounced dry season (dry for more 

than 90 cumulative days/year). 


-ox Presence of oxides of iron and al-

uminum; low cation-exchange ca-

pacity.
 

clayey, kaolinitic, isohyperthermic Typic Paleudults 
clayey More i}i-n 7_Ti-T hIsy-bn-s-i-il. 

kaolinitic Dominated by low active clay. 

isohyperthermiv Warm soil temperaturss throughout 
the year (mean 22 C); small 
difference between sunuI 8r and 
winter temperatures (.5 C). 

Typic Typical or central concept. 

Pale- Deep old soil, with low nutrient 
supply.

-ud- Humid suils, 
-ults Low base saturation (.35). 

Management
 
implications
 

High amounts of phosphorus must be
 
added.
 

Crops must be suited to cool climate.
 
No irrigation or only supplemental
 

irrigation required.

High fertilizer input required; lime
 
application required in some cases.
 

Low power requirement for tillage;
 
good drainage and infiltration
 
characteristics.
 

Moderate power requirement for til
lage; tendency for soil compaction.
 

Moderate P fixation requires moderate
 
P application.
 

Crops must be suited to warm climate;
 
potential for year-round crop pro
duction.
 

Good drainage and infiltration char
acteristics.
 

Moderate nutrient-supplying capacity;
 
only moderate amounts of fertilizer
 
needed.
 

Irrigation required during the dry
 
season.
 

Low nutrient retention; low available
 
water capacity.
 

Good subsoil water-holding capacity;
 
subsoiling may be required.
 

More frequent applications of fertil
izer required.
 

Crops must be suited to warm climate.
 

Connotes standard management prac
tices.
 

Moderate to high fertilizer input gen
erally required.


Only supplemental irrigation required. 
Likelihood of soil acidity; 1lin prob

ably required. 

17 



Interpretations of management practices
 

Unique soil 

property 


Hydric Dstrandepts network
 
Contain high amoints of amor-

phous materials that fix 

h'ih amounts of phosphorus. 

Frequently deficient in 

phosphorus. 


Have relatively low percentage 

of aluminum saturation be-

tween pH 5.0 and 5.5. 


Have wet climate and low tem-

peratures (uniformly cool 

and moist). 


Tropeptic Eutrustox networke 
Contain iron and aluminum ox-

ides, which fix phosphorus. 

Are enriched with bases. 


Have dry, warm climate with 

high solar radiation, 


Finding 


Yield responses to maize ob-

served at the sites in 

Hawaii, the Philippines, and 

Indonesia showed a similar 

pattern: all responded to ap
plication of fertilizer phos
phorus in varying degrees.


Lime treatnents generally had 

no effects on yield when the 

KCl-extractjble Al wis low 

and exchan(q.able Ca was pres-

ent, even though the soil pH 

was lower Lhan 5.5. In fact, 

some experiments even showed
 
a decrease in yield with
 
highest rdtes of lim appli
cation, 

Only minor incidence of downy 
mildew (which requires warm, 
moist conditions) occurred 

in Indonesia and none oc-

curred in the Philippines, 

even though downy mildew is 

a serious, disease in these 
cour tries.
 

Maize and soybean responded to 
phosphorus appl ication. 

Maize and soybeans did not re-
spond to potassium applica-
tion, 

Registered the highest m.lze 

yield in the Benchnark net-

work,
 

aSee Progress Report 1. This information provided by the Puerto 

Recommended management
 
practice
 

Much larger applications of
 
phosphorus are necessary
 
than on the Tropeptic Eu
trustox.
 

The existing expensive prac
tice of liming acid tropi
cal soils to obtain good
 
crop response does not ne
cessarily apply to Hydric
 
Dystrandepts.
 

Downy-mildew-resistant varie
ties may not need to be
 
used because the isothermic
 
temperature regime may re
tard the development of
 
this disease.
 

Phosphorus must be added, but 
in lower amounts than for 
the Hydric Dystrandepts.

Addinq potas0ium to these 
soils is not necessary for 
In i t ial ctopplnq seasons. 
flowevr , ,.ontinuous cropping 

without supplvvwntary addi
t in of potassi urn will even
tual ly deplete the potassium 
r(serv,'. in these soils. 

Irrigaition is required for op
timurn yields. 

Rico Project. 
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Experiments completed in fiscal year 1977-78
 

Transfer Variety Management
 
Country Crop experiments experiments experiments
 

HawaiiHydric Dyvstrandepts
Maize lo 1 0
 

Soybeans 2 0 0
 
Indonesia 	 Maize 9 2 2
 

Soybeans 2 1 2
 
Irish
 

potatoes 	 0 0 2
 
Philippines 	 Maize 8 1 1
 

Soybeans 0 0 0
 
Sorghum 0 0 1
 

Totals Maize 27 -y
 
Soybeans 4 1 2
 
Irish
 
potatoes 0 0 2
 

Sorghum 0 0 1
 

Tropeptic Eutrustox
 
Hawaii Maize 2 0 0
 

Totals Maize
 

Typic Paleudults
 
Philippines Maize 2 0 0
 
Indonesia Maize 0 0 0
 

Totals Maize
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araY4X4ropose~Pe~~hoe 'dthnti 

rir 

Hiawa. BohP(hshr xlm n P xN(irgn xerent ere con

d~ced, durn the~year(Tabe 6, Appndi 5 4 ex
2)~ Th.f hlie4 perit wee re
 

metere soit~lpnis. ferom applcaiont 3ugarcan fremary gronP reltivly highe 


Inteae. il-eeos oPad N oas KDi shw ~LII4UWn Fig~&..n~, 

Indoesia- N1 exprimenAts an P estedainxlim 3n oxINexprients wrarv 

Indoneia~ during th er(al ,Apni ) Treot Pxlm xeiet
 

thehighest rat esflmInohreperiments. In the few eperimentsin whichlime; 
i4nozeased yields at the~ highest. Ui. rateo this increase occur'red only at the highs
P level. Yields 9f the rsidual Pxlm experiments were loertan~ those rm h 

itnitia2. planting lhog theySel patterns we"e similar'to those of the Iitial 
pliantin; howeverthereidua exeimt weeplne in the wet seaso while the 

initial planting grow during t''he~dry season. The lo or sol.ar r'adiatirn and tempera
ture asweleav t tasselling, probably of th
an rans accounted for sow.u edc
 

tion~ inyilsi h eiuleprmns In the Px N eKxperiments, yields ini-
 .. 

creased to the optmum N level atthe low and optimum~ Prates and to the hiphost. 
.N level at the high Prate (Fig9, 7)0,. 

'Somae s iin th.ndonesiateshava ee used frvegetable pouto o 

many yearsan 'have hdadditions of anmlmanure intthe. past-, therefore* P levels 
are not exceptionally low. Yields generally increased ith P application, however', 4 

oen though the ~Increaes ware not as large as at other sies Season had a mnarked 

offect 4on the leeoo ild attained. Crope grown In the dry season, with maximum 
solrrdiaionandtemperaturae had yields of~ to6O tons/harttM'e, while those 

grow dtrig'h we seas~'~on had yields of 2 to 6 tonsd The lakof consistent ireI
oponse to liSme was 'due "to the 'proprties of this silU 'family$ as' explained above. 4 









tQa*QPt04 ~ ~iao b oa 
a Ma tained in: 'nacoountryeq 

o~S.P*~ ~'~Lb ~ab&yesote ap zq'.t,8iO8 o~n; tham aoi l Iez' 

th.Phi~pi~s cut~vtn gwery lkt 

hAZa JTh~ve, 'ad1 i f tdrong; 

P,.r was x~ t aneer expeOmeh *wrcnu 

lCninuer~ nLht~Phavix~ccure 2e on some 1o hs lFde fo cro xermns 


weeaUs cared utx ep4tdry seasedrsonse were evids~ en toen
urit* thw 
P rtea hghe the reaiennt o dereased.o~~an Praesr yedSe 

AEt~histr N~ rtyedgeealinesdtothe highos leve ofP ri. 
Yieldsa anree tNioth inrasn tao teotmmNlvla teotmmPlvli 

mostexperiens. th hihas1evtal ogenerally Incresed tor,eld theoigh 
esN rate..h~ w~an1i p
Hydrtuetranrraeptstens in the hiipinsa beenes nutvtdveyltl 

P ind Neslt onf these thanse eppeients ilutaewyfrmrpatcso 

IgoT ihu htganyed e ~lo de eezerto or varylwi~a. 


ei truck hen sevrel
usig 'araand dnsamag the oexp erients. Therefore, o 

mew,aiseas tha inpreLvale o maie thyroughot-th trpistznar-grwn 

thedeelpmen~ t oiymildew; further toots are excpected to conftrm this.2 

2*poptio Wr ~t-ox Nstwr9* 

ahfirst tansferexperimnts were harvested from the Walpio ad Molokai sites 

lees wihmaiu yilds of 11~ tons/hectare.'h sie eefre pnapefed 

.--. .l I 



ty.Thi wast xhbio1 4 

!-;-aou,-1-to lwe t a@bs-t'pou thel average tndsepoo*4o 25)chou 
Ts ol iutd in oe tho'bas environnt for hig o'p~produti.oninth 

Staeawiif I hs~ig'slQ rdiatonan war tompratur. so that ihao 

tin are imle inth soi aiyaeb h ter "ioyether-cwhich re
fare~~~ towr raetha 22Csn tam 'lut, ~'wI,,h impliesolpeprtre toth 


thtwae mus be splid during the dry'sason. Thei4
nee fo iriato $~ 

the dry seaonince thr islittle rain and thsbundant solar radlattl; 
during~~sesn thiThsi oteHdic~Dyatrandept sites,, which cccur~~ ncnrs 


veras nvion
inois, col en a nhs donthv the came yied"potential 
posileaa th erootc Eurso a*Apni 41 Wearaa and Fla. . 

ATh firt tnfo rmt werharvsted thits year' from the Typic Pa1.o*4uat 
newr (Ia~tTab10i Appndix ) hywr from thoBP site in Davao oninanao, 

thhlipns whc Isth firt ie to beome'operational, A response toP was 
obsovdat ll leels whl~e response to Noccurd to 'the optlimumN level ex

copa the highest rat of P where theo maxiuma yield occurd with the highest 
ratofN(rg 10). 'The Typic Paloudult ites I1n Idonesia hav ecentlybome 4' 

opertionl, nd 'the firs trasfe eperiment Isscheduled to be harvsted In 

~ ~ ~~~~I it 


altos eah In nd Hawai Inth dryV 


Two ~ ~ ~ sobavrnfraxeiet1eviablas veira harvested at two~ 

Inonesia sesn7(Tablo , Appendix 2). 
Thoywr alread p)~nted when th4e deiio as aea teanalmoi nAgs 

ro i
o canePx t Px at&nd thsdo soybe~an as a test czM Intho trans

forexermets(st ecio o CnesI Reseach Design).
Ices leel and mixedThr asigeea to PER al fou experiments, 

Po-*s li a Ayl-so 2.9 to 3. meri tons were~ aciee n th 

http:produti.on
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~s a e ex or mn with 

tivel.H60 f4rom awai and th Philippine varietis 'I4R Comp 1adwPAVr 
1produced lessR grain~, bthesilgave accptble*J*~ (seeq 1)
yield Fi. 


M-Uppints.~~aityeprmetwt~ ~ PxNvrables for'maize was conductedOn ~ ~ 
attepimary site during the dr'y season (Tbl 14 Apeni 2) aaivre 

tie IH610'1 and ~IH688 gave the ihs.ils whch~wee notdifferent from thQoe. 
of~ 'IPCA Var. 1 (Philippine variety) or& ia and UH6, (Indonesa vrete) 
:1UPCA Var 11,has been u~sed intansferee~lmnte LIn the Philppines In(the )ydrico 

Tm~a4ptti utm st No?- :1 -

No varety, experients hsave been completed to date beCAU30 these stes were 're-~, 
contly established; however, these experiment*s~ararady in the ground and results 

Willbe epotedin he extfisal ear 

Toi PoJeudu4 V*4t * 

Novrit ae xprmnton mlte odaebcas toesielar e 

cenItly .stablshwd; however, these experiments ar'e already ~Ln the ground and results
wilbe reoro a th~e noxt fisca year 

Va$ety Exoienowth soybean 

S-A soybean variet trial with 4aPxvite fertility ditfferential wasn conducted La 
Ind~oneia T in late 1077 (1'ablo 11, Appendix 2),. ndonesla variety 'Owba' was the 
hihs yieli vriety$ followed by vawlety-'8hik~L~, also from Indonesia. Soy~bean, 

varetisfom Hawaii and the PhiUlppine gave sgniicnty~lower yields. 

Alth~ough the y16ld poential -of a particular soil) Is eflected'in the soil~ 
fail naet a ere the actual yields att*Ined can be groatly influaenod 

~ diess edvastating tocos Therefore, ,by~ ~ htca kind and everity of 
- - - A - - a aaIN 



o, a 6 05 

7~~~ AQ. '-bendineasesn~ -'l~xeie lsts 

hrd*i D stndpt ie, az wsafetdb nothern leafdspo~
 

nteestngobservation thatAn h~as been made on~the flydrik7Dystrandept, aites
 
ithe PhlppiLnes and Indonesia Isthat although downy mildewi ispresent Inthe ~
 

are and sucpil aite r en grown, no incidence of the disease has
 
4~ure 
 intePhlpinsad nymio nidence (less than 1.percent),has oc-

Idonesa. I th scurre in sbsantiated' in the fture by additionaldata ,

this a mlyta h isthermic tmperatur, Zr.gime isnot favorable for~ the de.
 
ve-1opmenit anid growth\ of the disease, so that iisntaero.'threat to maize.K~4 

'This~ would be transferable Information based on the soil family. ~ ', 

SManagement Experiments Demonstrate Citica o/Fml rcie ~di

4'I Dyet,'andeptNetwork' . .1Fml PatawIfdi
 

Managmnt exeiet r conducted to study agronomic problems to identify

practices for local~ farmers" with limited resources. The objectives of management
 
-Dperiments are (1) to provide Information to locaIl government agencies ,oniways to 

inraeproduction bj,.ipoe aviaiiyaduiiaio frsucs n 2
 

~iprovide basic informa tion to local farmersto ith limited rsucsto tiprovecro4 
yields at diffferent le&vels of' mnget,.These -tests suhould eventually lead to do
ermination of the moat economic and efficient agricultural practices 3for each
 
cou~ntry and Information for subsequent~ soil interprtation and land capability
 
classfication,~"4 ' e~r~etI iiigntit .
 ' 

Expeiments carried "out Iniclude tests' to deemn helmtn ntints1 
a olto rpe munts ofurphosphorus to be .applied (i 'various band widths, the ~~"' 

effecs of~organ~ic manure, spacin&, oCnflplants, r'esidual eets of phosphorus"' ,'. 

andIrigtinwod control, Insect and diseas control, and other necessary 
managemnt prctices required.. . -'' .. 

4 











pliean h 
nrae yield due to 	plaemn inths tw case ismore than 'adj-m 

quate to p a the P fr tsi at" thes Re t i t d p em n xo liz~fer rates a 3 
pectd t inreae te reidul efec ofphosphorus and the exper'iment~ wil~ere 

planted i4n 19~79 and l1980 to quantfy t*his" effect. Thesewinitial results show~po~s 
ftor developfig fertilizer application me~thods that maximnlze'returns from sm~all P
 
appliation on soils with hih Pfrtilier reqirements.
 

Increase of Usee of SolClsiicto to FormatA iultwul 
~Development 

~The st~ate-sof-the-art on uses or soil cassifi1cato o agiulua deeom nn
 
developing countries i~s proeonted in thebokSilRsucDaafrAiutrl
 

Deeomn, iad the D widl n pbihdbyteHwi Agicltrl. 
- AA o<rent Staion adteBenchmark Soils5 Project.'Portions of the book~ include case
 

stuie of ag l uural planning using various national and Inento a lsfi
cation systems. Effective agorduto tehooytrnfrhnges -on the Inter
national adoption of a standard soil classification systemn, based on uniform stan
dards, to enable communication and exchange of Information by means of a common 
 < 

taxonomic language* Soil Taxonomy, the system of soil classification developed by 
the Soil Conservation 	Service of the U.4S Department of Agriculture, Is thes most 

'. com rauaiuve andI widely ncceptod system today. 

Thoe system in Soil Taxonomy, however, requires further refinements inthe clas
sfloation of soils of the tropics wrhere
e Information Inlargely Incomplete. The
 
Benchmark~ soils PrQjsot Is assisting In gathering soils data and Increasing informa
tion exchange within'a notwork of tropical soils. because of the Benchmark Sol* 
 I 

Project approacho the value of soil classification and Soil.Taxonomy Is becoming In
croasIngly evident to host-country cooperators, as shown In the sections below. 

~ lndomoletoAdopt Soil TaXono0my
 
'Ahe conclusion of.the Soil Clasusiiation Workshop hold In April 1978 at
 

A CUMMgrg, Indonsisa, 	 it was agreed that the National Classfication of. Indonesia 
<sLiudiAb eatodt 	$all Ta*xo"'my.,:SoIff c soil char't4risteaq as definod In
 

w~r#..e. ~ 
 tog 



Coo!'s of eeodrdtruh th Proec
olTxnm Benchark Soil 


irilnonesia. 

SoilsIn Sumatra Bing ClasifiedAccordingto Soil Taxonomy 
n ogrIdosiaiscurnl caryn 

to idet4ify,exteave andi Importt soils~ on wich~i experiment stations illliUkely 
be established. This is a cooperative~ effort between the Ministr'y of Agricul.ture, 
and USAID/Ja)karta. The Central Reouc Inttt orAriuture (CRIA).and SRI 
are th key gover'nment agenoie., Soils areben clssfedi both the national: 
soi classi.fitatiop systeum and SoilTaxonomIy to-Iinimza site-specific research 

Th SI out soil .iuroys n Sumatra 

&o~ina 

similrly o.assitiedsoils, 


~~snd~~ tae~bs nformation wi~th others with 
4 

Aras oono In West an Sot umatra ar urety en sre eEarly 3, 

indications showthat-the predo~dnant siaae Utsl,,particularly Tropudults. 
and Palowuultso 44444. 

4 ~.~WSol TxOnomy Fouso Confornoe In Malaysia and Thiln 
34 444Particitpants at the Seond International Soil Classfcto Wokhp odi 

~certain #lasses of tropical soils and formsulated a series' of recommendations for 

Soil Taxon~tomand asated soilt.ta ma well servo as the framework for fu
tur Itenaioalacivitiesn so lasslfiostion. C0w1rod by'Freiirot), 

Principal Investigator of the Benchmak 5oLia Project/N.o'to Rico$ the coference. 
was attended by H~awaii 3 sc@%ntstsboro Uebar'a and ~ruyoshi 0U1ke" Thaws, Itwas 

ocbvious at the worshop that Soil Taxonomy is merging athdofco language for 

4jnteri~natiniommunication. For comunication with each othert soi scetst 
Inc4oa444g y rovying on Soil T'axonomy, which Isthus beoming a unifying element of 

4444/ptdology and$the tbauit for agrot@ohnolgy4 tranferw 

8.11 Det Ba mafandbing 4 

extend-th 444' f4ptoho44To 4344444 = of:4 trnseene ot bsi hf 
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oiamly n oil Taxonomy to otherpotential usrs th enchmark SoisJ Project,> 

on S anatt fizsoil~ Data Bnk to include 

trevlthtcan beused to performniitandard'atatita~l anayi for~i-nterpretlng~ 
it~etu ''Sf~o ilQdescri4ptions are stor~ed etrasatext or
 

~a coded formn, and chemcal.and4 physical data are storedzas numbers. Theedta
 
wellasrivdo calculateddaita, cnalb aiyadqikyrtiv h
 
Pject is also plIanigt dovuvp 'a, framewor t>nroughn lhh silU, crop, e.ndwetr
 

6'information can be stored and com~bined to produce. soil, interpre.tation fil.

Oie Qf the objectivs of thie Project i to'bea "storag house" of soils an
 

s~oil-related data ofthe Important agriculturalI researhSain of the tropics.
 
The Proect, It Is hoped, will be able t urn~ish partiipants the soil cl4B~wLiC&

~tion nams acording to Soil.Taxonomy,,.of their soils.' Thedava ,will be reproduced
 
Iastandard format similar' to that in the Soil-Surve Invstigaion Reports pub-. 
 'i 

li'shad by the Soll Conservation Service, USDA. Inforationon, soil Interpretation 
mabcoo valal as cieafoagcutrlor onagricultural land uses are 

established. 
j i The'$oU, Data Batik can sorve anafclpon netablishing an effective net- 1 

-work of research stations throughout th rpcs. ror tho'f iret time, this allows 
participante.--scitntisto and planners.-to share and exchange data of mutual Interest. 

Efforts toward this goal are now underway, but utiliaatlon of data bank information 

OtherAcompisehm~ents 
MAssstana to AgdurIItuMo ProJec& UWADIJ~k.H. 

Th BncmakSalsPrjotpartiipated in the annual~ project evaluation forI 
Pro~%ject 497-0189, Assistanco to Agriuture of U5AlD/okarta. Thiasstn-undod
 
pro*at provided an, umb*e1al for the henchimrk olls P'roject to a44n a cOwpratiire 
 1 

all' 
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tatonfroject as pe P oc Aret RvisiA~h Numbe 2.Scheprsed cooper-S ~on 

and actvites
 

Expanided Houina anid Staff Add/Uons InHawIIaH~ 
Space eeds 'on the tJ,4versty.,of iiawailtanoa Campus.hav been alleviated by 

theA reocation of the Benchmark~ Soils Project offices and laboratory to,)Czaiase Hal, 
f~or3y the Pineapple Research Institute. Office area I a'eased from 200 s'a 
fet to nearly J8600 square-feet. The additional~ space-finaUy-allowod tho Project 
~to tf postions for an a comnpute' r pgazmor/tatistaioant and afil editor, 

training oordinator' to moet the expanded Project objectivas of the first extension 

Provisions for adiina pceb Collge rpiaAgrclue nh f Yv% r 

ications of support byd« the University of HawtaU for programs In Inter'national, ~ 
a~g~uture. A 

~+ Changes InResearchDesign , ., ,/ 

.lauen~n AW <of Ash 

The phJsphrussl rtin method of rox and Kerath (127O*) wps Initiall used 
to dtermIne the mount of P 'to be added to each plot to attain the differentialFtreatments Several problem, became evident. (1)The very low concentrationof,, 
Proainin Insoltion fo aples 'to which no orlittle P had-beun ade wore be, 

low Ithe la"I @#detection on the spectrophotomater. Redig coul oeefr,= the chart on a P utoanalyset for then* low samples. (2) Variability,'was quite 
Aamd 

high*~ onepocally on asples with low amounts of P In solution, even when 4ae~e 

<A' A MWUoJ'nd?~E. J earath. 10* Phosphate sorption Ieotheis for'ovaluatlirq 
~ e~tow~ f solloftl $all So#. Amer.T. 34 i0049097* 



- -

CQrisonQfl P sotherm rxit@4g,.meth 
fo masuibnj 
 ii;W(uaQd (avrage of. threere iIcates 

0 0,005 26.0 0.047 7.0 
500 0.012 135083 

1500 0~~,074 19.9 39 . 

ith the >P auonlzr (3)Tis vaiabilitywas trnmte to th il h4ic 


amount of Pfadded to an individual plot w~as based on theaon of P sorbed by a 
'sam~ple from that plot. This resulted inhigh coefficients ofvaria*tion frZ yield . 

(04) The recomendd level of P insolution'for' 95%o maxmiu~m yield.Yw found to be
 
too high for the families of Hydx'ic Dysraa4.pts and.Tropeptic~utrustokbig td
 

'-~-led since there was little or no yil respons above the owe.st P levl, 
Because,of these prbems, a soil. omi~st,.Dr..T7. )~Lai was hired asa consul->
 

7tant to try ,to improve the P-sorption method'and also compare it *ith theModifiod'
 
Truog, Modified Bray No. 1, and Olson methods for soil P. The F-sorption method was
 
~found hoave grattvariab4lity thanr the other methods, * specially at low Plevel~s,
 
and reure mae caro in deemnto (see chart top of this page).
 

Since lrge numbers of soil samples ms eaaye~nasottmsamto hl
 
was more suitable f or rotn Aay sogn.alud4aoo thId a
ist b teO ame 


teta Pmeasured by the -Modified Trzuog and )boified Bray N~o. I methods - as 
more
 
highly oorelAted with yield than was P tmeasu'rod by the P-sorption or' Olson methods.
 

9Therefore, the Modified Truaog and Modfied Bray-N. 1methods are being used to a
sest soil P'9 and calibrations are continuing with results of current experiments to ~ 
ostabllshthe adequate level of soil P for maize. Thdications are that the tenttive77 

--

Slevels established for these two methods are resulting In P levels that are giving 
good yield response curvos with a,yield plateau* being reached at the higher P rates. 

The 'techniques used to measure amounts of P reminn Inthe soil attar cropping
 
and the amount of Prequired to reestablish' the original P level was modified also.,
 
The equlibration time for sadrPsoutions with soil sample$ was reduced from
 

days toll~ days and the f extracted from the soil to now deteormined- Instad of the.
 
-r
a~nt of Pr4eeaning In solution. The P-extraction method resulted In a higher con
cantration of? to be measured and, consequently, minimized variability due to In
,srutaion £s Indicated In the chart above. Thu departurv from our early tech
niqu$es retins the good qusalities of both the sorption and extraction methods.~
 

http:omi~st,.Dr
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" 

Plt fte*'was increased frOo'3; 6 meter. to 3x a meters to±increas 4'O 4--,,, 

of wtarle. havse oesal il aacudb band hscag 
-wssgete ytesatistica cnutan~t in the Project. Change in- plot size 

wa notposs~blatialsites, h~owever$ .because some experimencs.had alredy ben 4 
established and fertlizers applied. As new experiments are installed, the~ lager' 
plot size isbeing used 

-ota 

-4 
-

for4 

Two1 adiioa 

inclusio 

-4-~naTmetwent 

whree spac 

4rametwer 

pemttd 

sugstdbyterjetssttstcl-osutn 

Ths4r4oP ih0imN n piu 

Montdistbeing drpe n n ftetotreatments mnindaoeib gicue 

4;4 l.e, so that thie to reatmnt meetioned~T*5* are n be itpincude an.Ths ptetmumi~ ugse ytir~o' sia oslant 
ar seu orarooi itrpeaio u ar nottmincldedn -the ansi of the, 

13adoesinvaiatles thatwqarebeingotuse totet thseta nuterenpts n ara he 



--	AaronsQo Pr~oject goals has bIeon disseminated through trainng program, metigo 
wor$ hops, conferences, and Publications. The Proj~ect has an important role Inthe 

th~efod 	robem of th trpclworld, and linkages with International ar Cu tir
 
al reearcremintanedtrougregular mailing of various publications
ceners 


an	 ~3~d~through correspondence~ and visitors. 

Papers 	 and Pulcain 

Pulcto oftobohr*dsrbn-h 
 rjeth is nEgih rnh
 

and istrbute 	 Proyer$
to urrgula malin;s th~gu 
becmpee Inh next fica yar Prcedig th ofokhp xeimentl 

Spansh;Tocndc~destrbto1iLaortrat na mnalingfSts ftoBecmr 
Sol Prjc-Vl ,Hwi;TcnclRpr 	 *$i olso aai lwif 

prn.. orytpuication Corlng Twropia olis; Technical Repor 3I 	 -Gudo 

on PhshTho 	 1sftte,
Ro.npteme 76 ehodol~ ogy;.Technial Reort 4neSle pine of 

*.math A&m'lLr..J l au.wprmnt StationU4haehnicalth Report,5 3 	 3nrs 

addtins sid presentatio offthaJrojog forcaose tUof ~dIn rduto dt 
epctobe c intnompleted fscal 1erPoei70-79.orsopo xpra~tL... 

heBehmark Soils Nfes was fis
5printed IenfMarch 1o77Dta isaonatInform~a-d 
tionanh Proec aLiiisn o te y Data plnnnAtProjoc iteof Inecountr 
coopertnenment gencepnontttinlclADsttos n t
 

InterttedatArieCominral corun~ tbtions,frnd Prectca pepsorte In%r4ZseI9 dAaI 

Indonola CrtProdtinonandPuert Rcpalties o po the .Iyrc., ndOttdb 



The 'boo',Soletitld Reourc Dat fo AgriculturaljP Deeomn, edited b 

ubisednd y heBSPthouh te 
o~ttio, ad i epectetob ready for dlsrbto tthe~confernc 

Swidae awiiAgrcultural EperientA
 
ws %intd 


"aIRAT (ItrainlCosRsac nt t for thie Som~id
 
t Ai Tropics) in
 

2
.Otbe se section on Seminars'andf4Workshops)'Ti book isten-rdc of
 
th:eminar on the "Uses'off Soi Suvy and Clasification in Plannin and Impla
meningAgrcultrlDeveomn in thie Tropics" held inHyderabad, Xndia in1976.
 

PrgrssReport Comnpiled 
Aoint reotfo h Univrsiies of Hawaii and Puerto Rico, a compilation lof
 

BPs achievemnts from 974 'to~ Dceber 1977,.wan'titled R~esearch on 'Agrotechnology
 
TaseinteTropics Basd7 on the Soil Family, Itwas being prepared by the 
 AA 

HaaiPojc o disrbto inOtbr178 'umr of.Proj$eot objectives, 
~the repor't excplains the concept of agrotechlo.ogy transfers,iporteo ftid aci
ities, and describes exitn Information:.diseminaio ativities.' 

Two brocuresdescribing te Prject were prepared for a quick overve ypa

scentsts 
~Transfer', wa ulse in English, rench, and Spanish; Leaflet 2$Basic Infor
mation,wspushed in English ;ndhIs being translated'ito Spanish fo~publics

tinicober 1978. ~ 

nor* and othar intereisod people. Leaflet 19 A Kay to Ar ochnoog 

Seminars and'Works~hops 
7 ~ 7* 

ftoond IfltffflU~4 "I Clsfbtlo Workshop'7X, 
InateAugstand eal Septebr the Second International Boil Classfctlon'
 
Workhopwasholdin alasiaand Thailand. Participants critically examined the
 

-txoom o crin csses~of 'tropical soils and formulated a series of recoen.

7 
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LandDev~op~e~az~rnenof ~ ofnzsoilTaa,~& te $otheat Ame 
Stti4 how ARCA,they'o threat to~t~u'5 iI 

.ta oil-Txoom iwnga fao language frterntiX
isemergno th deI2 onaloi~v ni
 
cao.r<tSATh~ khpwan fnancedt boAI 1 ranto thneniersity orgflt
Gethrug g 

y~the~atinaIsoji~otthe
 

Departmen T aland$ and
Landeeopme n of enth Souteast AsinResgoalCenter 

~~npreeeue. Proencwa ~nerc Thecti~t organized 
proided2y the+& os the roCencvaCosortiuaoh 
 tjieharL 

Workshp on 'olResarhInvetoryand NEvatatiom 

h piePhilippine Concil for tgicltr es&~e (PAR) hand Resore *arch 

Phiippne
ureu o SolsandtheSoilIScience Society of the Philippines spon

sored a 3-day national confernce-work ho $ Inve~ntory and EvaIluaoil eources 

tion for Countrysi4,v Developme4nt on ianuaryL1Ou-fl, 1978 In Manila. Amajor com-.
 

+"A
p~o~ontofthe workshop was the us* of Soil Taxonomy in development planning. Group
 
sessions Identified the need for soil resources 
 Inventory by farmrs, researchers., 

andlanersandresultod In proponals for soW zeosourcos inventory progams to *up
. port dovelomnt planning. Mt. 1% fiaymundo, and A. A. Irionos were participants from
 

Benchmar at this, workshop.
 

LandEvlutoei<-e Stnad+++At4A+......+ Wokso,+ ++++. +++++jA A;......+VA ++ m .+++++A ... ......... 


GooUhaaatnddamtigsonoe y A oe
~ A A h I Italy, on Oct 

bor 25-~280 19779, entiled Exprt Consultation on Land Evaluation Standards.* The 
...++m ...................+++ ;+7+++++ ....i! +i+J++++++ ++++ +!
..... ........ ++ i++;
+... ++ .............. ...... ++++ +! +.+ +++ + V++
B-nhark*Sol Project Isa expected to contribute significantly to the quantifio- A:~4

tion of land qu'aliy, a now Concept Qfrlnd evaluation th~at was hihihe atth 
maotn.Th eeting w"'s allod to obtain exprt advice on the assessment of land,, 
suitability for the world Ns most iorant food crops grown under 11raditiorodA" 

(lo caita nd apital. rintonsFve) arclua tcIi,,oslv) ,11prood"(Moo 

http:maotn.Th


't Z d6a o -tr 

Itcs and as~innu~$ o~Pd~gc~ aa!z il 

the t h ao goeobyadrelate uhdaotha mylterclzns 

oex attributenlandmn~~
ofd that itegrat
 

Wxperiment at Oherstionalrworshp n os Bagrnooth Phiippnsen eptme 

The Be chmark Soils Pr'oject concepts will form the core of the discussion at ~a 
workab~op to be held i~n India inOctober 1X97 entitled the Operational Implication$ < ~ 

~-of Arotechnology Transference Research and sponsored by ICRISAf( International 
Crops.Research Instltt th.mi Aridropics). 4J. A.Silva, Principal'Zrnves-1

,tigator/Rawfaii, will present a~progress 'reportof the Project since its I4nception~ 
in1974. G.Uebara andIl ~Ikawa will prepare a position paper on assembly of in-~ 
fomtoroiblt totnadtaseec knowledge (including assembling -

pedQlogio and~ perfomance data; determining the range of applicability of results; 
>~dissemination 
 of information; and the Soil Data Bank).-This worksahop isa follow-u
 

to the work~shop holdI4 n Hydrabad in January 1976 and illustrates the continuing
 

efor of reeac oranztin in th tropical w.orld 'to cooperate in information 

Soilts~ with Variable ChargeConferenc 

4 
I I V1 and Vr of1 tbe In~lnai~a Society of Soil Science through Dr. Mike Loamy of the > 

Now Zealand Soils Bureau to participate in an international. conference entitled
 
"S$oils with Variable Charge" In Palmer ton N~orth$ Now Zealand, on rebruary 11-18$
 
1981*. A fMi day has beon se Mido for a symposium on the benchmark $oil# Project.
 

AProject personnel have been asked.,to prepare a program for that day. The conforence < 



is:beig eldnde te aupcso both the New Zealand Soit of Soi Scence~ 

Correspondence.and VisItoalLinkagees 

Project personnel follows on pages 46-48. 
 .. A,, 

Wit
eah isueoftheBencark oils News,and other publications, our na
ti4onal and inentoa.afiitosicrai hnlddn the over 100 names
 

on he
omuteizd milng,1is.t are intrnationalIagencies, nainlorganiza-,

tions, and ±nveraitie. Tehnicoal publiations from 'the BSP aesn ote5
 
land-grantcoll.ee and approim~ately 10US'and Hawaii libraries and institu-.
 
tions. A copy of the mailing list cant e obtained by witing the Hawaii Project,.-


LDC Involvementand Feedback 

. ,The utilization ~of con'opts deelpe bylthBncmr Sol P-roject fo fective
 
lawt4-uso planning isbeing Initiated. In both Indonesi&.and the Philippines. 

In,Indonesia, the Soil Researcoh Insttt (SRI) estabished Ito own experi" 


mei~ntal citte on inUltiaci. order in, ,SuhSmta inthea soil failUy Lamp 

latter part~of 1977 using Benhmuark SoilsPoetcnst and methodology. Anal-
,,aoa are underway' to characterize, the 4soil In Sumatra and Identify the faily. 
 ' 

Currently, there Isan ongoing rest-tlemnt prgrmto'-distribute the population 
center from Java to Sumatraq and to eae the traum~a of transmigration, there to 

an rgnt oo At deerin~an tanferknwldge of the management practices best 

suited for the tiltisols. Indonesians have learned that the farming practices used
 
on the Andepts In Java cannot be 1transferred to th Ultisols In Sumatra. This ap-

plication of Benchmnark Soils Proj~ect concepts on soils -other than the three tent 

-

A familles domonatrates the iinportance of jeollasEuffcation to needs of Individual -

coun~atrios Simlar activities will.be extended to other Important soil families
 
Ini Indonoosls. The SRI has a key i'ololn Idontiflying the coils at nine agricultural
 
stations th)at are.established or~ tolbe establi~shed Ins Sumatra# 
 -4 

http:land-grantcoll.ee


_____ 

Cunnga 	 To discuss concepts and
L.h U. S. 	 0als

ThePensyvaiaof Benchmark Soils Project


State Universit~ ' 	 and land use planning nf 
Hawaii, , 

G.Olo W U..To 	 discuss conicepts and goals
CrelUniversity 	 of Benchmark Soils Project' 


~,~ adland 	use planning in' 
Hawaii,'; 

Soi Rseachsonnel and coordinateapro:,~
SInstitute 	 'Jectefforts inIndonesia. 

D.M4 Leslie Nlew Zealand 	 To discuss operations of the 

New' Zealand' Soil ~' 	 project and study some of 
Bureau 	 the soils of Hawaii. To 


mneet staff of Soil Conserva-

tions Service to discuss 
Soil Taxonom'y and aspects
 
of soil calssification.
0. Pedersen U4 so 	 To discuss concepts and goals 

Practical Con. 	 of Benchmark Soils Project,

jcepts, Inc. 
J.McCullough U. S. 	 To discuss concepts and gals

Public MA~irs, 	 of Benchmark Soils Project
USAID
 

W.C.Tappan Indonesia 	 To meet with project personnel
M4. J.Korin 	 and coordinate project of-

USAID/lakarta 	 '~forts inIndonesia,
J.L.McIntosh Indonesnia 	 To discuss concepts and goas


Cooperative CRIA-	 of Benchmark Soils Project.
IRA I Pro gram 

W.L0wgasemisrn ~ Thailand 	 To discuss concepts and goals
National Economic 	 of Benchmark Soils Project.
and Soil Develop
rent Board 

E.C.Alocilla Philippines 	 To discuss concepts and goals

L. A.Orion 	 of Benchmark Soils Project
L.G.Nallana 	 and existing' coordinated

Philippine Council 	 project efforts between
for Agriculture and 	 PCARR and Benchmark Soils 

R ucsResearch 	 Prjc incus
thossibiiptinof
NChan. S* Todscs osil coopera-


International Fer. 	 tive efforts on phosphorus

tilizer Development 	 sources experiments.
Center 
G.W. van Barneveld Cameroon 'To discuss operations of the 
FAD Soil Resources 	 project in Cameroon and 

Proec 	 %ibe greement between 
Project 	 ty of Hawaii and

IITA or OIEAREST.
M , ' 	 ZealandyeNw 	 To discuss lnclusion of Bench-
'Now Zealand Soil mark Soils Project in Inner.

UBureau national Workshop, 1961. 
T.KsalJolnTo discuss operation ofKt oUnaiverit 	 Bonchmark Sols Project

~yoot~verttydate 	 bank. 
R. Isbell Australia 	 To meet with project person-

.SR 
 mel and study soils of 

4.. 

Visited with pr~oct

personnel, Soil Conser
vation Service and De
partment of Planning and
 

Visited with project per
sonnol, Soil Conserva
tion Service and Depart
ment of Planning and 
Economic Development. 

lege personnel. Visited 
Benchmark sites.
 

Visited with project per
sonnel and inspected
Benchmark sites. Stud
led soils on Oahu and

Hawaii.
 

Visited with project per
sonnel and field trip to
 
sites'on Island of Hawaii.
 

Met with project personnel.
 

Met with project personritl

and visited experiment
sites.


Met with project personnel. 

Net with project personnel. 

Met with project personnel.
 

Diud psiiiyo

lUffIFDC agreemnt with

Benchmark personnel.
Visited experiment sites. 

Met with project personnel
and drafted Hawaii-IITA 
agreemet. 

Outlined a ono-day smo.
slum on Benchmiark Soils, 
Poet
 

Shown the, retrieval capability of the soil databank with %I@ldata 
Taen a il rpt 

'see Oxisols and filtisols 



flei4e	 p o 
~' Benchmiark Soils Indonesia 'To attend~second Technical Visited transfer, variety,

ProjectTechnical 	 Conmmittee meeting; inspect 
, 

and .manigement experi.
Commiittee Members 	 sit.ak1 mnents at PLP, and JTKA2
S. Effendi J sites. M~et and discussed
 
Sathrdjono Projetscuasseit


N 	 Benc B r Sls Projectth:Iskandara 	 personnel,
Wa iyonoQ 
. ooepraptohrrdjo'M. Soepartini -____ 

-'-----. A-5i l.-. -	 z o-participte-in-Isus o--Met-with- JSAID ision-
Go Y,Tsuni 	 of USAIDdandevaluation to discusspersonnel ex-
University of..."Assistance to Agriculture" stngand future coop
 

Soils Project 	 mrk Soils Project personnel Benchmark Soils Project

regarding project opetations. and Assistance to Agri

culture Project. Met
 
with Benchmark personnel
W.C.Tappmnand 	 inspected sites. 


Indonesia To visit maize soybean, and Field trip to experiment	 
I 

.Korin .. 	 potato transfers residual, sites. Discussions withHaai. enhmrkPro 	 inwotwith Bec. rateefosbtw
iISAIDakarta 	 fertility, variety and man- Benchmark personnel re0. tiuljadi 	 agement experiments, garding progress of ex-Soil Research -periments.

Institute
Agricultural Exten- Indonesia To orient participants on Field trip to ITKA experi

ion Soil Special- project methodologies and ment sites. Presentation
ists of Indonesia 	 objectives. on project objectives.
(25 participants)


W.R.Gardner- U.S. 	 To visit project sites And Field trip to experimentUniversity of 	 provide orientation of pro- sites to-observe drip
W+isconsin-Madison 	 ject. Irrigation and weather
 

instruments.-E.F. Mass Indonesia 	 To visit project sites and Field trip to experiment
Land Evaluation, 	 provide orientation of pro. sites.m et with projectCIDA 	 ject. personniel.

0.T.King Nigeria 	 To discuss performance of Discussions with projectinternational 	 crops and progress of personnel regarding
Institute of Trop-	 experiments, progress of experiments. 
caL. Mrct e Indonesia To obtain Information on Provided infinrmation and 

Cooprative I.... drip irrigation systems. m ri
 
So Krashevski Idnsa To visit project sites and Field trip to experiment

D.E.Hammer 	 provide orientation of pro. sites. met with project
USAID/Jakarts 	 J.1' personnel.t. 

I...... Prgrmtnld 	 byBncmrk
Cotabato Farnmers Philippines 	 To orient participants on Field observation andAssociation 	 proJert methodol ogies and practicum trip to Davao

(10 Artiipants)
Philipfne O~lechiyes. 	 experiment site. 
J.0.M d Philippines To visit and discuss progress M~et with project personnel

,C.lantrsd ofexperiment sites. and taken on field trip
Piclanter Prousin Piipns l retprii so to experiment sites,pilppi"81cl ivr fil o riet aricpanso Field trip to PIJC expert.Developmet Project 	 project methodologies and mot sIto%.teminar particlo, 	 obJectives. 
pants


5.C.relizirdo Philippines 	 To review #nd evaluate ongoing Visited Benchmark experi. 
a a 	 '2~9.:,,. 	 sol reearch 'aDAVAO mt site In the pil3.~de~sar~ 	 re-

a> aaa2r	 :2
Research Division, 	 And fu~re plant with 

,2 +. ~~a;2 ~ *4
2 

a22~ 	 7 a 

+,++++++++++++ ++2
, 22, ' .+.+ 	 a+,"+++++ +. ++++++++++:++... .2.. .... N - , 

a, ->+ ' ++'1aa. + +, '*+ a a+ a '- a, +ii 
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sito o R.I scmoe of scenitsin are at' gy associatedeiher 

>~agicultur'al planning and plan implemntationariultural9 extension end training, 
and food technology, and the' SRI, The objectives of'the committee~are (1)to coor-.~~ 
din~iate dinmntslnufc idnsaong the ailied scientific bodies i 
Indonsia-, (2).to actively participate in agoacnl transt'er within Indonesia;z 
(3)to~ liscuss 'and suggest management an ait obe udr axeiet ake 

the prhriry sites in Indonesia; (4 omk periodic viit to Benchmark Project
 
sites and gather first-hand informiation on management-level experimonts;(5) to par
ticipate In the monitoring of' agrocliatic data; and (6)to establish a close link
 
with the activities of thn BSP within and outuide the bo4rdor of Indonesia, The
 
Technical Committee met twice during ).i77, The members agreed that experimental.
 
findings obtained thus far will go a long ayi creating a poitive impact onth
 

locl
sallfarersand decision-mwaker. 
To enur acorrelato ofteInoei soil classificafon system to Soil 

Taxonomy and the continuing us*.of Soil Taxonom~y to Interpret soil surveys of 
Indoesi,SI~ha orere SOcopies of~ Soil Taxonomy for distut io oaece 

and Institutions Involved in agricultural rerh abund t. to agencies 
Inaddition, the Bureau of Soils in the Philippines has made plans to utilize 

the concepts of the Bencmr Sol rject to make reommendations on land utlie- ' 
tion and management to the' national govenmn'ent. Currently, soil surveys are being
conducted throughout the Philippines. Key 'and extensive soils will be identified, 
prior to Implementation of field research activities. 

PCRR the~ Btureau of Soils, and the Soil Science Society of the Philippines 
organiedi ,a.3-aynational conference on Soil Resources Inventory for Countryside 
Development (see section on Seminars and Conferences). A mao a h -pnu 


use of oi Txnomy In developmant planning. Group sessions Identified the need 
for soil resources inventory for farmers, researchers, and planners, and propo"s 
were sought~fort'oill resources Inventory progams to support development planning. 



---

.7. 

sof the Bnchmark Soils Pro
 

Grdaeasstnsiswr awrded to -three now students-i fisca year 1977198
 

Aitotal of 1iv'e students are now u~nder the sponsorship' of the Pr'oject; two fromD 
IZndonesi (P. G. idjaja-Adhi and D.SantosQ) from the Soil Research Institute 
inBgor~; two from thePhlippines (C.R.Escano and 5. P. del Rosario)from the, > 
Philippine Council for Agricultuare and Resources Research; r on fromhe Uited_ 

1Sth
(1. two additional studnta for the

spring torm of 19~79. 
 ' 

4ii~iThe curriculum of each of 'the students4 involves courses Insoil~classification-. '~ 

t~tocncept partheit of~1csroreetonoe
gy-edann 

4'si~ope 
 are to berltd-np qt the objectives of the Project. 

+Training courses on Soil onuar being planned for soil scientists and -

plannor% In both Indonesia and the Phiippines for mid-1979. .' 

- %444444l44444-- -,, ;; ; ,' .= -' -:!~ii - .. 44 ii i~il } iiili 
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Sttement oExenditure anrd Obligations_ 

Thfolwigae thI& line itemn exp4diura an bi t sicurred by th Pr.0 

ie Item EXedtrs/biain
 

Sres nd ael 278p4

rring Bnfts 368453
 
q tpm'ent, Su~pplies and Services 220:792 4
 

Vehi4cles 2526

!FreightP 17,097 

+.~. Travel, and Subsistence 66*588 

Idirect~Cost$ 4,1 
Advances to Phi ppines and 

Indonesia' 93'.6.2 

The dollar difference between our projected budget and actual expendtures and 
obiainis due to deays Inlementing Projec oprainsi Africa. The 

target conr contnues to be the United Republic of Cameroon. Upon completionof 
all.negotiations, a pr~ocet leader will behre and field operations lnitLtd4 
with shipmo~nt of material~s from H~awaii. The, excess available In fiscal year 197
1971 will be car'ried over to fiscal year 1078-1979 and expended for Project opera

t ,In,Ari ioca.
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al drn 
te period of Octobr 1, 17,'to Setme 0 96 uigtesm
peid on ieI h Phi iP InA._?dhaA_~~ in3"nia.o-h-tir4-ol 

gatiotn f~or two addtoal stes each ~in th hlippines and:meon wi~'~
ll hav
 

''Staffing of pez'sonnol. on esablished stes will b opletd Sith-tho solectio~v'n "'' 
of a ,nev pzro~t leader for the Philippines. Data continued4 'tobe ollected from,

3tranfer experim~ents to test the hypothesis of 4prot~finoigy ,trnstoz'. xanagomv'i
experiments will also have boon planted by the end of fiscal year 19l7-978. 

3> 

Publication of Project~Information' and activities Increse with the omplo~'nt 
of an oditor/pablcatlons specialit.t Activities related to 'the diseination and 

utiiztin o Pojctconcpsan Information will haeboon LILtiatod thrug
W(trkshops and sairtnars organized by 'the.Projec's~ triing coordinator.' 

AntciptedAccomplshmnentsby Octobr1978 
3 

Philitppine.onTicsd"
B.Coplete estbihent of experimental.#Ite*ons y Paloudul't soi aily In 

~.Arrange agreement with.OteAJU$I to -establshTpcPalezdut -*ton InCaro=0.
~Select project leader for Cameroon.
C.Condupt a total of 33 'transfer excperiments with maize on soil families of


Hydric IDytrandeptal Tropeptic Eutriatoxi and Typic I'aleudul~tas 
r.Conduct~a total -of 13 variety experimnts with maize an the three soil families.. 
7, 

'GCodc a series of management expeiments with maiMo and other orWQs on the 
3 

~ 'A'> tro sol famie.. 3Ciry:o 
'i2: .. pa'ticipate In worksahop on Operational Implications of Apvtocholo Trtnsfer-.
 

'Hi ~ eodAssessment oftransfer hypothesis onHdicDsradpa 

ono Research 'to be held In flydorabad, India.A
Participa'te In vorkahoJ.4" on Soil Taxonomy In Southeast Asia to be hold In

-Wlaysia and-Thailand. In Otober 1978.K4' C~onduct survey qestionnaiareo among planners In Southeas't Asia on 'their needs~"""orsoil*rltod Information. 
- $.i3$ LfConuct training workshop an Soil 1TAxono.?, In Indoneuia and the Philippines,P~lan and Initiate survey to I*dentify cuvrn't farmer anagemnt p eeticoa In thePhl4ippine* and, nosla In regions of experimen'tal. sites*3

No Develop fr~wmork'and data Mi for Soil DUa ban., 
3 3 

ELI I 



P*h 

Oil Seloo radatefolow the PhiSR~lppinesthrd ro 

P ub i h r o e d i g o f w o r sop o x e i e ta e i n
Q.euchicablah reorton oil ofthe Becmr oisPoet ewr n
 

aL9~' 
.~~g 

Budge orcst x., .'" 

Thebudet 1, 978 1979 folloW3.~oreastforthe peritod Ocoe to September 30 


K Line Item Costs * K 

ri'nP5@ Dnfits.,~ , ., ,038 ~ 
24,1900
Consul~tants 

EquimentSupplies adSrie 1,9
 

.1" eight 28j20Q 

The.buget oe'tIsiiatotaprpsdioucotatexptht
 

$20,90,0 wa moved from TraIvel.and Subsistence to Veils Thiscag wsLd
 
o
Inatcptoo vehicle pue'so In upon sucesfuAmr*emad* 

negotiations th;ro. 

hawover, shJould zaot'affectfudreurdtprvdspotfrawrkhpn
 
the pertio~l;mplcatowo Agrt~unolgy ranfernceResearchtobhldI
 

Hyderabad,InionOtbr2-6108
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.1a -*-~tv4.5 Training nd Utilization 1-;: 
- Intial Phase Kxtmsin Pas 

V'1 

IatI et ou lw4a 

-14 pravorsasp r rtlaus " rlsadeiia 
-' * N.24 ? frt. ssr* PVW#0$101 Transfer sotiur 

r ' :Research aristes 
- 1 * Final report of projeuct 

Alsip - Iedsuea, -
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Code P o l gn g 18ima H6 Irra1 , .... . , 

0 -0j.85 <7.O9 5.2 ~ 5.4 61 66S1A7 

++1:UPCA40 	 .0 2.03 . 5. 5.9 2) 1 
Code P 	 N1 n' ; : 'Bins' . 'H,Coe K + ,O0 V r.p:-< 

Mean 6.57TUL 409 478 5 

~ Table14,.Grainryiels (mtric tos/ha) inWit varil trial$ fertility truatmen~ts of phos
phrs and nitrogen itydr1c Dsrandotso.Ph~ Iipnvi 1777 

M~~~~~ - MR 	 -

MfI#4, IN6,r4 	 810 I~7089 Var. 1' 

0 	 .45 310 2.7 ~2.8i 3,2 3.2Or ; 4.5 >->4.4 	 5.1. 5.0 4,7 

Table 15. 	Grain~ yields (mtric tons/ha) insoybean variety trial, fertility treawt of 
pt~sparvian lime* Hydc Oystran~epts,1t*bS,1T7 < 

++<+,+.+m-++++~g i +++,r++i7++ +++ ++++] 1, <+++i| !++ + +77 ++;;+, ++++.,+ ++++++ 
"++++7 + +...+ + . +'+' ++ +++++ ' 	 + ....0:i 0: <I2I1 	 2.1 2.
lull 

Me~n1. 81.4 	 Mx9 LI 1114 

~ T--ab)* 4. Trat&e~t combination% for rte xpla.eot of owsprus eiperiment, Hydric 
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An Initilvaluation ;of the hpthesi~s of erinfrabliy used yi*l,4 nd'clia
 
~-a r-om the, :thitropio$-tsothermte ~family-of Hydric Dystrendopts* M41Z4'grain
 

~f-vyield data aoace4<for t~his test canto from five e'eo'rimnental sitos.-three from 
Hfawaii~ CKUK-A.,KUK.C, *r4d HAL-B) anditwo from the Philippinos (PUCwA and PAL-'O)77 
($*'ae table on page 67 for data), ,' 

i'j approachbfollowed Inthe test of the transfer hypothesio was to alculate a 
iquadrat~orasponse surtace equation to doscrib6 the yield response2to phomphorus and 

limUe, fr each~ slte using the odolY X b0 +,blP +,.bilobP W +bPI hr 
Y Is the pxedIcted maize yield (kg/ha) ;bo la the "ntercepto," the estimated yield
when P and L are both-zoro in the coded values (this la the centor of tho design); 

711On 


bl -r6 r 	 alals -

Value Q; the phosphorus differential; and L Is the coded value of the lime differ
7.ia .
 

'f I the transfer hypothesis is shown to be accptablo, then a separate response,,srfc does not have to b&es~timated for each site , but one coon response sur
model will suffice. Thlis, the regression coefficients in the equations for the"7Vface Add ual sites should no e~different from each other. Thnull, hypothesis to be 

thoreforo$ was that the regresoion coefficients for all sites are the same. 
The r statistic for testing the null hypothesis followod the general procedure 

'tested, 

of tcl lting (1)the response model sum of squares (S$) fitted separately for each 
sito, and (2) the response model S$for 411 sites combined. 

If the sum of the separate model SS to not much differen -from* the combined model 
$3, the 	null hypothesis cannot be rejected. Since site variables affect yield levels, 

appropriate Intercept volue (bT) for each aite should be included In the coo
bined model response surface equat on. 

-tho 

When the r test was applied to data from the five experiments, it was found that
 
>~ the null hypothesis could not be rejected. This ImplieWr that within the range of
 

~-	 experimental error ttwrs Is no evidenc, that a different response surface model 
holds for each alte. Thus, it follows that the combined model response surface 
equaation with the appropriate Intercept may be used for all five sites, and, In this, 
sense, the, responso model describing the yiild response of maize to phosphorus and

-L:i
ia I#transferable among sites of the saise coil family. 

4 etsr approach to Aetn hehtrnse hypthsi entailed determining whether or 
not 4 transfer function, estimated from one sertes of experiments, can be used In 

-another area where experiments have not been carriod out. This Is really the Major
goal of the bonchmark Soil# Project. To evaluate the transfer hypothesis with the 
five sitea used, tho transfer function (the combined response surface with the 
tempera4ture site varlebie) on four sites was estimated and then yields were predic
ted for the fifth site. The theory to that Itthis "new" rosidual 15, called the
,transfer $8, Ma not Incroase4 over the residual S obtained by a respons. surface 
estimated from the actual data for the fifth site Ithen agratechnology can WE trans
forrod successfully. This ra-tio of the transfer W5 to the residual U IS 'anewly
devoloped-test that gave promising results for #It*# with values interedie nn 
the rango of maximum daily tempertures. 

7 These Intial tests, then$ have suggested that agroteehnology can be -transferred 

between soils of the same family. Aconcluuive test of the transfer hypothesis #. . 
ataditional work the proe#7<'*alitomore yield and site variable data as1 Oll 	 an 

-ties of 	the newly develed Otatsti C 
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