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THE AUTHRO 

Dr o enam Portch received his Bacl lors and Masters degrees from 
Macdonald College of McGill Universit- in Montreal, and his Ph. D.e 
from the University of Ar] .nsasin thr. USA. AlJ degrees were in the 
area of" Agronomy - Soil Scienceo 

Dr, Portch has had 20 years experience in the area oC soil 

fertility resea.,ch and program developmento Hi experience includes 

positions as Project Field Supervisor for Macdcnald College Soil 
Fertility Tri:.ls; Rese,,rch As.is tnt at the Soil Testing and Research 

laboratcry at the Uriivesity of Arkrcsas with re sponsibili tes in 
service lesoratory o ,.aion, and laboratory and field research; 

Regional Director for Penzaa and Ecuador for the IntrnatLional Soil 
Fertility L.rzuatL.--.n an! Improvement ,DroJect of North Carolina State 

Univer -il-,, ,he., ho ..--... .a, h-h capacity Iboratories and estab­
lished soil fertility evaluat.;ion prograi-,q Soil Fertility Consultant 

to the Goverment of Fnundor for five years, and Soi. Conservation 
and Manawinmt (Coniltan;ith Pgro - Science ffnvironmental Institute 
and Tnternational Agricultural Dovelopment Service in Ecuador until 

° n
the presfi t
 

Dr,, Por,,ch is a merzbolet of the fmericen Soil Science Society, the 
American Society of' Agronon r5 end the 1?euadorian Soil Science Society" 
He was honored by th!is latci, society being awarded the first lifetime 
membership ii recognition for his services to the Ecuadorian society. 

Dro Portch's internat4onal experiences _include working in 

GuatemtO0ala Costa Rien, Panama, Ecuador, Venezuela, Doinican Republic, 
Thailand ,nd other countries, 

This report is based orn his first visit to BangLadesh, 
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A two wve4 c'-isulting trip was made to Bkanladesh to 

evaluate, recomiieadl and assist in plaxu~kng the soil fertility 

research progrm,. 

Visits were uade to u'xny national iitaitutes iihcauding 

L3ARC9 "ail 1 BARI, BiI, CIRDII Jessore Augional Research 

itatior', j±AU 4d ,eitiitLsts were cortautvd and inter­lA. 

viewed rel:dLveao utheir progrcas and soil fertility research, 

At most iistibutes laboratory facilities weLve visited. 

angladesh is favoured with many well trained and intel­

ligent soil scieoisLs. Lauoratory facilities are irregular 

fron i±L it~ e Lo iaitute; -Ut in geLktral are olo~e to 

adequate in moit c"eso There appears Lo be a lack o- a 
coherent nat.iww soil fertility prorwn philcliophy. 

A ricoijL.ed.Atio1 was maue to develop a :4:i.nLadesh soil 

fertility evaluatioii and improvement project that includes 

safpling laoora-ory, iri;!erj retaion, rocowe~ida~iong reseatS; 

and ouat-reach coipcnerits. Aecoxrn dations arid e.-aiples were 

given for eachi ccnponent° 

An activity plan was ,developed# 



REPORT TO BANGIADESH 

AGRICULTURAL RESEARCiH COUNCIL (PARC) 

on 

Soil Fertility 

by 

Dr. -am Portch 
Consultant

rnternatiorai Agricultura] Deve.lopment Service (IADS) 

1.0 INTRODUM'T].ON 

It; wuld be pvestmiptuous of a person to consider that he had achieved
 
an in-depth 
 wr)krrcg knowledge of the problefr, attemped :olutions,

available equipirnt, aod personnel in the 
area of soil science .n Bangladesh
 
in the shol,,t period of tw) ,,el-c. 

' -lv Io.]ow-ri r'port then, can only reflect the concepts obtained
during ,his pe:'.od. Udoubledly, there will be soTm errors resulting f'rom
mJsundler .itirg. oi, in correct verbal invomition. it is hoped that these 

areo
 
It is the des..re of the author that 
the reader overlock these minor
 

errors Wien reviui ng 
 the overall concepts presented. 

The importaice of the role of soil fertil.ity to Bangladesh
agricul.tur has been expressed in nmny reports revie.iwd. It is onecomponent o' a rationa. st atey that is needed to increase production on 

existing agricultural ]and. 

The phil.osoples and opiniorr presented in this report are to be takenin the context of an integrated a;r'icultural development system and not as 
an isolated soil fer i.Lit research program. They follow the sane opinion as that 
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expressed on page ]112 of the Report of the Review Team: Bangladesh Agricultural 

Research System presented below: 

"It 'ou id appeay, that tillage, cropping systeno, soil fertility and 

fertilizer use, and wter nknage:ient on different soil of the country should 

receive oriority ;it.*ntion, in cljier to serve the farrmer b-tter. All of' these 

needs to tied to r.giora-[ stations and linked to the farming system research 

proFa'r'i. ,pasii :Thould be placed on use of multidisciolinary tear includine. 
soil scieriists, agronoists, and economists, in order to ensure best ue of 
soils inforMitio1 -z Th'. studies explicit emphasis should befarr ]eve] these 

given to pim)b]e. 1'ave-d ,, different groups of farmers. Often larger 

fan.ner-s have the est land, vhich is also less likely to be flooded exposedor 


to other' rislk3."
 

,agladeshhas LCour' positive aspects its soil fertility prcgram:very to 

a) ai urgent need for pr-actical inforvation, b) a cadre of well trained soil 
scientists, c) re~a,;ivlej.y well equipped facilities, and d) a philosophy of 

cooperation and coordin-ion in their research efforts. 

Ihis report r,, fIects the consultants opinions with regards to thie Teris 

of Reference (2) given below: 

2.0 TER ,30P ROPiCL 

'l1e fol lowing are the term of reference for Dr. Sam Portch, consultant 

in soil fertility t,o BARC f i-om TADS. 

2.1 Scrutinl.d.ze the PARC Coovdinated Soil Test Crop Response Correlation 

Project in ternrm o': 

a) Approach and methodoloa. 

b) Ob'jectives and achievements 

c) Resource capailities
 

http:Scrutinl.d.ze
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acjLLeve~ oft .;'2(dJ~ij~f vniid a2id xreiiaole L'ertIL~zer 

2.3 Piovidt- i.-..1 P :1 WOki.:i ,aut as a -L~etothie 
3~A (crw.~ ~ Teciical Jo.iai-.ee in imp~lemaenting 
aii 'rOt~Loii i'~o'uudat lons as L (2 aoov e. In~clude 

CUt~lA&kf1Wi ?dO1Ti6CT QC61) 

3.1 Introduct Lons 

To sct tiethe C6T strong, reli.ance was ifiae on infrma­
tion report :.d in Lhe 5iarilade.9h Ariculluval Research 

k~IPtuto (f AZ Aisr.'1 Report 11,18Q-81 Ubr The soil 
~CLie ision, witl Lwan6ade.:h Agrici21A.ral Research 

COvuiil G. &Jl01 and -Lrri"-- ticni Publioation No.9.' 
Vir;3t.ota.A R,;142:v' as coav,;r~ation withut' CoT -eAas 

soil sci,"itLL ts in various i..1t-ituLe.s,
 

Only ob5:.L'V-tiofl are iauae in t~s ~tJLtuni Aecouneida. 

32 Approach afid 1ietioduloigyt 

At the uiarco level uoth the approach and iiiethodology appear 
to be 1&.od, From read~iiag reports ie ob: rves that a 
c'..n....tjL;ec and l is buing used,, ThismiA'tied matIL0d,1 0 7 

is b,:nef.ciul and. will result ini a taore efficient genera­
tion of w~e&'ial inibxinat.-on. 

Hoee, t~izr e Exe some problems or inouisistexicias that 
appear when one I'kaC(IUS tha. aicro-level of observatlona 
1.~~p i a ~l± m thee 

http:5iarilade.9h
http:Jo.iai-.ee
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~)Ctiiia aetractwits aga to detziae avilaoe 

as8 otc are not vn~~s ttie sameeetets oLcha Pt iK, ;s 

P'romln ttua~ to ia1stitucao When askced the reasua foir 

thi431 oue* aoil iciuxitist~ stad tithat eadh l.aboratory 

Used wik t~tvor 110thod Wias thoujiht, I-bt or La~d been uuainaj 

b) 'tiie tredit%-#oii~ja. ex,A.IildextLjl cd46in used. ;0 do tbs 

ao.ore"-Uon 3~tu.dies (oItei raferr-A. to us a missini, 

-310.tent trial) has W-ertaiii liherett deficiencies, This 

arid fivI i'l yade to t.,e el&ierte A uL~ic; elaaant1 

studcy s :ou.lt t, ist cinLy (,ie e2lenieat or Jjter-st Within 
Tlii.*; *TiLsrot b-_.a cone, 21Lrefrxe, tilen 

i~tii~Ao.± 12'~ uthe i.-a for corroltioii stuies 

is~ lj,.i2.d In deYr itr:LaiA1 of ea~ i tria is 

llecsjur 01111-:3 -D.L ,.Lri is Lu-,ii itra~vurLo. the 

it~ 2A.~~ or s-i.L.st-ojrel3atiufl. Fator other 

'hail so-'. fou-ti:Llty vre obviousi: .arku&14 13JL±A~i 

(iii uiiis ouhae 1'4 wus diseaeYields (1, U'.1. tra'"il! 

proolei1is)., 

wae to sLwidardlzedi) 14o COO.LLUL., 1 Uff~rt vlus b~i 

3.3 Objective6 anid AcaIdeveiaeftst 

14o written ov.jrL3l obj,,otivus for 	thle 6TO project were 
This, may be the reasonfounA~d in the docid~aerivs reviewed. 


iCor taki±6 wreasurm'ueft aid colliectlng data that may' be
 

soi,.iewhat i rro2.evai-it -to the expj~erimient.
 

Jlowi verq ooJ.,ctives are eluded to 	in tile iQ~vduction f±
 
the Soils au±d IrrILat*L)l)1 PuW~cat.LCn ,1o.9 of' BiRC. The
 

a) "It is hiaily impiortalit to evaluate f~rtility 

various SOiS lsd find' out most eaoioric anditatU~s Of 
sojunad fortilizar miae~vjurit prAvctises to atttin desirable 

prou~ctioL Within tile lilitited 11UW13 of the country." 



UUMTim Ny H021 Li i~ew Z-a".wLll AtALLaLLLa, f-!.ili;Lpi.ties$
wi~d JTap.t-. .ia±v buejj.Ls yi ,he Coi0i1 Of£3L1tc: crop
respvnse zoi-i'vIATLioti1 -i'o wL~ ,L r iida.ions 

If~ we aa~wim 'hmt 6146 :d hre close 

ar b)USiCLdjll i1AIV U11 creo2yColiciev'id -£o±). 

It is iextf.WeJiy dit'.i.CuIt. X"JL I.- Sitct L.:rnj.i covusull wit 
thr. 


or pro't.-ot ;diTiuuL ~wt i.,s lLtLtory.
 

d~J t.iA ko XI~iU IJ'tOf CXof progm 

Fma uiwanita wit cocum4wnts rev .L:wedit, app,,ar(d that
s%412 suiezca at ,lie Lizwe oas a V~y i£Loh pricrity research 
r."Lude i~t due to ~ cuvULLof L.;iorU1, wtid a prolif era. 
tior. of4ij'ie oxu;A#d reerc', soil LscIc-iK: did not 

were iiot ~~~iia bused, aw4 -viiiOLiuLl soils 

tior, 61'C."; 1&omk--d id i ;s ji, o'I>c ~~r 

Takiuq; this appi.-oximrate duLe as a uaselixie from which 
to evaluate aoiievcajlivts TheIave! beenune cali OLaLe U'-aL 

,juod wtid jjo;.itive. fi"6rtj :he VecQVLAtiKi 
of the iiezed for
tile i'uatLoi of -;hie .XC prcj uet Lc :r, eC ux a riajor

aorhiev L~iMt., 6ecunI~lyt 6TOC a Liiircr 
 .w a,,.i is(at leazst at i.~AiiI 1"-i32-Q'3) i2iAvrj onh e:'~~nrt. 

ziii~ig rct)a.eflat.or~* TLLicty, ~i PQI)!1. .hirough 

'Tiust vury p~ositive tc.e havc lu-Q iuid~e by S3TC, 
6tiIJ. iuxl-ch "'ove. lt~eds W~C'00 dor!(3 t'rd!*V[S iO~~: research 

http:rct)a.eflat.or
http:buejj.Ls


P~rioititu Oil (deveop1ilir Pro'~ ;ui Cal qUL.Ck ilhpact recoin­
ianJdtio~iis; as wei.Li s oLbtaidLne; 'j~si1 LL'oru!Ui'-ion ui d 

dev aIojpiti; wk. oe..io.Lo Ilbr rofii., tIem 

It was a jplaasiui & sr.rlJe Lu i%ad Lit ia 1981 there 
were 15 P11.1D -Ld 79 ..16 luvei. t3WLzxLusi Juil L;Uietistts. 
Acccvui, V( Dr. k'.Aoiiaiw;twi of i, idtCq i are corserva­
tive 

IL wau L, frt-ir pleue Lo iae ;>owe of' these jeoiole 
11id LicLss -,:cxadc~vl ausL1 W.h tUetn. 1'.aeir 'ieL~h quality 
uf LrLai was apvaxe to A ~n~lawarei.e~s of the need 
tu deiu-.Lp u wuore viaJIe titiia soil furbility program~ in 

Xce iawui rezour ;e *o~e Lyi soil jcits&.ue research in 
~w~adeA±ia '.orI Tlii n-u'us aurxZci are ntinial'ttt 

NoC):n was aL~tue oe .I-o human I-esurcd base of 
oxtei-zica or oi1-furi researoaer3. IA was stated to me 
by tuore tliun uiie soil scieltist to be weak. Of course, 
Liost Of' i~Ae traiiiig of thiis level of' ta~ciiician could be 
do~ne ihi-coLitrj 

At the sa,. tiwu, 3it was surprising to see the number of' 
av.i3t "Laboratory fcLiities that rawige frow adequate 
to u.1sauisf-,cWury. If' a C=~Suliciatloa of' som~e of' thuse 
could be~ dutie, v'ory -it lie adt.-Ltiawl eq.piij~ient would be 
fnecessary W jiuve a IOtiel TIUDIoatOrY. 

There are; howLuvc-rj resourv e ics with redard 
to On-1'arld ,j2i.~ ij,.A$ALuLjs arereearcL- ost 
rtesLrijcd 60 *Qicaj.~a ,itatiori triaLs udaase of' thie lack 
of' Valliues, 

http:jcits&.ue
http:deiu-.Lp
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No assessment was made of field research equipment. Inmost 
cases, when workinq with small iarmers, equipment needs are minimal 
and can be manufactured locally. 

4.0 REC0iNENDED ALTERNATE PROJECT STRATEGIES
 

4.1 Introductionl
 

viuch has been achieved by Bangladesh soil scientists. Any
 
suggestions made herein, assume that the recommendation would
 
integrate with on-ooing work, would capitalize on the well trained
 
human resource base, and would renuire a
minimal input of new
 
equipment.
 

The objective of the recommendations made is to achieve a
 
rapid impact dth Bangladesh farmers, while maintaining a systematic
 
research approach for long term development.
 

It should be ce.srly understood by policy makers, donor 
agencies, and the general public that agricultural science, or in a 
broader sense, apriculture, is a dynmic system. Changes are made at 
the field level because of c.ternal policy Oecisions, climate 
alternatives for th farrmer, his manaqcilint and a multitude of other 
factors. It is,therefore, un,-.ise to 'hink of agricultural , research 
as static. ,Jone recommen,1P.tion ,.ill be forever. There is a 
continual need to refine recommert~ations to meet changes at the field 
level. Thus, an aqricultural research program must be developed not
 
only to attach immediate problems, but also be structured so that it can 
oroi,, '..velop, :lo,! flow.i to new research areas and problems as they 
develop, or as priorities change. The same is true for a soil
 
science research program.
 

It should al's:o be clearly understood that a soil science 
research program shou1i not .e isolated. The fundamental yield equation 
that states that yield is a function of (Climate, Crop, Panagement and 
Soil) h,Ips place the role of soil fertility into the agricultural 
picture. 



soil. 
.LwtL~ c.ri.rowu i~ equat~in tikat 

6i4ci fuc~or ; as ;LIJIiate) types
ev..atluanol. (ci' Y10d, f'rom 

Laid 
--Vc' oiL ply$LscaJ.±pi~~iof 

OL Aird:%kr Who 
~ £L~~I~ .~v ~~i ±'kcui)"J.i± iLitjs 

L)elo)w, 

coriuinica1o'Ja.i ua L ~nie&IiI. kCCLfudi is 
JCL. d qtiLU y,~*±wbJL -,ruCrop prLcc V'u Iltwu 

above title.'o.* ii tneVVO iaUa ' Th21.w u~ 
A frliity

LQ jd'IAey are j&U 

Wid 
AcouaIly, the.rea Iioira.'UoVr

ut.).46W1ae, 
cle~arl-yTILQ:3 woreor' coipi1ei'ai~'e 6,La.x iajoX' JAue 

Of the uiiernariofai.P-I.d;iC ati~u
lae ;crlbo iii dadfly of LUhe 

aid *&.LiP'OVuWI--ILt (1illi,) project
6yvaluaLLiwi6oIJitrt~ ftide& program.,w UiAlJJtute WLivfzrsityIOf' NI'10r11i %Galolila 

idA of Lhio 6LBI~ projeCt Ibheius 
After turw.I uion of 

oervicus lnteoaatiouialAe;.A&ucuxri..d 011pr.cricipJ-s were 
io al, Bo, 667, Oi'w±ie CitY;

,riLe QorkJoru(Akii) a 
wweiay be availableicnieF1or1ida, 3'Z763, Uo:A, 

1aoratorygsix diss fLp.LiLL. l, 
i'rowi th,-tJ Bovue. The 

taid uut-reach 
:'*.kCO;Ji L;WdutJ~anq re.~er.L, 

intoerprutaLiurOl, £01' each 
b&- dd~rcoiterdedi66ed~will be 

hwthn poTi.' wutcuprollit 
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PI n t *Y,airi a t 

~ sT.Le awaple Loo i'u wilyf~ i o~o~ 

in oruc:r toTi4.s req-..rt~ both rusarelli 'aud traiiugII 

,itiiduid :aiLtpliBi pr tdutL beei-- devulapud Laid 

AX.r oth-' cu--r~~. 6 zwe of '%,iwe cau jyrobubly3u;j.su 
~ Fld~h~oxvuilegor itbe .LjwiedLix QLy aJdoid in 

~~­woul.d oe ejC,;eV-LI LAI a i sauip.."a juade v4p of ~ 

sanjxles taikefi to jlouq vioLtUd ue repreeii\Vaive of 

fhield £'x'off W~dch it Was tW~elle 

-,Uwe for b,;;t soil &.snd plunt t ijuoOn Uie oAier iiwsiq 

supLIU1 Li~y 'coo bi., r eerciiud Soin~tJ.es, as the case 

wayr ILe ;L Sbailadesh) sawajliik6 Lh.Lts are dicta~&d by 

jw Xudii16 arxi A~oIL~j6 _.ja w.ill nIUed to be 

dia.Qlo p' 16 it; stx'on~sly recoi~eided that przctinnt 

Sawnplesfrom s~oil fertilityi re.,urui plots be earagtA. 


will. tiiex be availaie fcr aulysis at later dates by, utiwly
 

developed LoaWiques. The fi,-1d data fur correl~ationl will
 

be on fiue.
 

1 i.292 Laboratcr d' 

A lhuoratory shiould be establialied that will service 
should be.both resarciers and~ farmers, TILis Laboratory 

a m~odel.. isy be~ing active with both types of' wiys both 

8eAujiieYt awrd tuchiiani~s will be aintaiintA at !Ligher 

of' idoh soil and pl~uit wat4urials MiuetL~boratury" axnalyo-us 

be 'Uoti rapid uand auciurwt' . Viarrs aud researcijers do not 

http:Soin~tJ.es
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the infowep.wat incoovrx~t ijOT., ney (Io not wwist 

u'1jah C _at(.LtI 140 it seasULLJ. nuteds. 

dep .xida;-.J4 asij MnirtLuJIndLquj)~Ur;dit ut be sturdy; 1 

Lo . wuY~;aidiu,.: a Lar,;ial aailjs. Vor 
f~~~ILALOLor P, uandonly4 No

ax~lqanjLU EUElyzis wai 

La w a rit.jor pro'olo


K are of~ duuio~t value -I.C Lhe 

io aLTAUs Ww~re toxi Ue
1UC;Vd r lauoctatuAe.tw mA 

ua 6uil lv,; COJwrr Usa ! ('l .34%ouitii. ~1~iciiitLUiO~LdoLLSud 
U iAj atud LajLLLY,£z~e iaeLiuJlkLqfd 3iOLLLd OU eV"6-

the i-ajor labjorat-orles. 
..L~t oiwLd lue a~~e un and uoed 'u 

ace,,t, ; jLt'ccirolOn%.;e a &:-cariaold OCi~ is a 

;'ihu,3.1d 'Le aeticloped 1)Lwter lubur"rLa T1e 

of' Uothi sil
Each laboratory s,,uld have control uawples 


wid, Plant rnalieria]-so
 

with each 10
a) one ~nrlsawp3e should be iawlyzed 

~ or fe-mers samples.- The laboratory 

the results to exIJI~c4, irmi
teclunician should SQ~ow 

t'hia coniLul1 saiaple so that Lualy-Lical. or nwechuafl8 

spottud iriediately.rrrors cau be 

shiould submiit cont~rol
b) Thie head of' the laLuova~ry 

6@,uilea wille :Qu.(s are *i'.n wioly iko shifl The 

on -tkotal. samlis ai.alykzed. This
.rre%j-acflCy iejcii;jd3 

LI-I ilLS la]0oratCOrY t*3c~uLicians are
will c-ariteQ 


corectly.
contruillitt qalit,*Y 

http:ihu,3.1d
http:dep.xida;-.J4


o) 	 A ertai4I zitberof saples shoald be inteiriwnWed, 
butwceen 4i,.Cferent, Ioora Lories.. Numnber and 

freqeng~ would ha&ve to be ed 1ls.bed. Ono %oatrol 

l~boratoryT; ia ieA s of Bw l6a(Iadsh probu.bly at 

di) 	 The voziLL. iol lao-orato-by o'.ou1l d q~ity(~~ 

sol 	 siaa~oInr;;133--~ipux"A-e . l.,ancsoryt " i+ard 

QLU',aadesh, "~The couitry has a bewild(-rio mnzber ot 

jjItI.'tU L5 I~A )httsoil.; r 2~ IIt Uiut, oach 

one~ of t ,, s m~m,._r0b also Iias a soil and 

prjt%jh*Lo;-.jur,, i~i i~, qlii; U -e urJ rwa to e4 

mox Of tIv~ II~I. tile QoUntryr at rLfu ttJ~s 

h wizam!i o4 ted s:,;i.&.d "beiid 

There are Eda.vii*,-s aad disa.dva-t&es to centralized 

paid d~aentralizod systei-s of laboratories. These may be 

expressed as follows$ 

a) 	 Advaiita~es of' keL,&nal Soil an~d Plant Analysis 

L'dborutL:ojiy­

a.1 	 itestdl-s ;:wJ rteciimendations retixzid -to the 

luratcr 3-4+ Jdas earli'.xr 

012..-;s f0 closer ptjesufi 2I coiatact by ti-:e f urir 
.with I~e iovutjuryp 

b) 	 ])isadv .-.ntu es of AeuiJ,l. ionuz:Ail1a
 
Luo. a'LCJry;.
 

13.1 1-t isuo~Lt UOL..1. 'fd wai.LLLLI lu. 13Ai4e 

~A~U'of to.I~td L:Llc~AtJC.'L.LX to dio 1ie 

http:c~AtJC.'L.LX
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b.2 Often, general public services such as water and lights are 
not dependable. aluipment may LXe damaged by failures. 

b. 3 Services failiimes also may result in delays in getting the 
results back to farmers. Analyses are gererally continuous 
once the process is initiated. Failures can result in having 

to initiate the process the following day. 

b.4 	 An i4nee problem of quality control results because of human 
and p hysical erroi.,- at zhe different laboratories. 

b.5 	 The fann-r and i-esearcher v.dil probably not get as complete an 
analysis as needed. t wi]1 be too costly to equip the regional 
laboratories wel!. For examnple, at Jessore, we were told that 
the on-farm vrials division analyzes soil for fanrers. The 
farmer receives inforirytion on N, pH and texture; nothing on P, 
K, S, 	 or Zn. 

b.6 	 If sufficient funds were found to adequately equip all of the 
regional latx)ratories the per sample cost ouu-ld be extremely high 
because of hi[j fixed costs. For example, the per sample cost 
may be $I0.00 for a laboratory that runs 500 samples a year as 
compared to $3.00 Uien 5000 samples are analyzed. 

b.7 	 Service to equipment by specialized technicians is irregular 

and expensive. 

c. Advantages of a Central Scil and Plant Abalysis Laboratory: 

c.1 	 It is generally easier to maintain hit quality contizol because 
of ].) availability of good technicians, 2) easier access to repair 
technicians, 3) mre samples analyzed daily; therefore, more 
specialized personnel and more control samples analyzed. 
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A 3enhral systeml would require considerable changes in the 
present struture arid methods of operation. According to technicians 
at Jessore) results froto swiples susit to both -the BARI -soil science 
and on farn reserch djisiui laboratories, were never returned tq 
the local level. 

•:At presentj naIyly all saiplts klyzed a'e for re~eaircii rs. 
Vur little emphasis has b ~eijt on fCmner9 swuples3 or aon 
systnatic sceiae within zojL with th-e objuctive of developing 
a faxner rieou ;ie'dati'.. During discutsio',s at -various lajoratoies 

http:LOesi.ct
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map units (20). TIs carl bo acconmpli.shed by a series of low 

cost gre!niouse ttjals using the iLiz;siIg eleriert technique 

modified by Dr, hmnLer of ASI. 

Secondly, data from those stueas caz be used as a first
 

appJro,.xufh.m~t:Lon~i f.n, y procedLu-rs with crop
 

responses so ihtz)the best )-, l ytiiaL w'hocd cal be eocL e d 

for each elJ;m'on sUsiL.: t. ,.l,o-

ovevlray (or coiipuber ua:J.Y-is met'io,.. ...,dvelopedby Cate -and 

Nelson (ISFEI Tec... llt;tn 1). 

Thi',' data froii Lhiese ,:-.eidlouLe trials will serve as 

a basis for dIs:L i' fIiiol soi. frtJLillty fi.-ld tri als, For 

E-xaa,WI'! i i io,0f I J .i-t d a.10 to 'Study !'l9 PI a~iid Kra-L-es if 

axto ther e2Lor-rit :,..s Zn or 11n2 liui. Ls responseso Green­,Lch 31 


i.cn. to studiedhous Ct~r~'itcA:eei ele!di.I,2s need,, be or 

base applied so -s not t-o li,.dt .espcnrses of' elements under 
stu Jlr 

With a concentratod effo't, all of this inf[ormation (iscus­

sed in Lh., :ectrj cli be otaJ.nld in one year; once the -,ystem 

i s working. 

e.2opo4o !Fie:ld esearo.h. 

of field research t1mt
There are at .c-Lst four major areas 

Th(;se are a) a diagnos.is of
need to be simultau-Ieou&Ly initiated. 

in area of studyo'%he syste:is used by the fairn' the T.is 

includes cropping :;ystos,Is well as socio-eonoei l hvelsbsd 

possJibili.ies; b) iolt Lcri 0n-a2.tl q ui ck ,iipact research b-ased 
formal stu'dis 

on first approua io ,s 2 preseit data; c) more 

designed to r..ILrate reliable data fcr chemica! aaalYSis and 

i ) tudies to deta iine optimunlo :rclat i.0f" aj_0111dfbiologicaJul and cc onomy- ]..espolSCs to fortilizer iaterials 

of seteral years. 
crops in a cropping ystezi1

applied o different 

http:0n-a2.tl
http:diagnos.is


Aft(Jr rti'teW Oo-i Lst Ape~i~ 11~cidcu~~) it 
ba~coue apparusit U.att sotu i~.iior cZAapk rved Lo 4e wade irt 
the dus JLti of soil 'LrC.]"'t IiU Liriu.s w~d dXat~a itu~rre 
tatic~n. 

Urij~iral tri..ls iaviq truatwuiitss ecutrc1 NJ1 , N2 Na 
P4PKI 1N PK 6 9 2 pi. J ZrI Wiu N3 K'i 3 /i iave aevera) 

~ A mjotr prJ3.w Is %'01)ti%~ lovuL;, or four that 
watter other eJ'otti~s, ewIi1t iut adequaLo1yi evalu~td if2 
awiouiwr elea61t is liizitiii, roioi~u Fur exauwple Ni lev,;s 
ct~uiutL be sui,:t if Pp 1i, 6 etce are ijiltuc. TChe adwta,6e 
of the orJ~.~al triul de~i, Wa Liie swal1 nil~our (Jf tv 

AL ULUdif iUUtiJfL 01'LI ~.~1 0 Lila~t J.I.V.Lvu6~ u la~t awubx*~ 
of raLji;.itL (20.-24+) was ju-,i6v,,Ld by i3AIU ;ui sc±ejrt. Lt. 
Thtis de~ii~n 1ILLS idLe Ldvaatav tLI"'- it ouvors&L-he iirublew 
iJ.I~~xt;: d abo-ve. iijuv.ir, it i.L, u~dtrewij. large L'*r iuwia~e­
wient irn io f'ielde A .Lyr vu uiudebnis preaii ,d 
ie.Low, 

Jai ex~vapla is 6i. Hi~ u i;. i4t, i'ox a oou'Lou trial 
pr~ej,e oi-A jtq~ 7 of 6Le BAI eiij!" -Pro~auti 9&.g 
for soil seCi-Lee, ilere L!ve are 5 levels, U1, I I kiijsal treatiart 
of P (P is not evaluLeu1 iii Ahe L rl), p 4 levels of~ X mid 3 
levz±ls of 6 o be stu~d ed. The itieouiplate ijctorial des-' n 
has 21 Lreatalunts. 

Withuut sacril1cii~ i6c iifoiiatiou~ the experiluent can 
be ruduc,2d tu a whore 12 Lrutiaer, (Table 1). This 
desiku ,-Aas tiie atja~ed udvauitabL, or waaking a -withi or vithout 
evalutioa of the ned f~or P. 
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Table 1. Possible Treatments for A Simplified Cotton Soil 
Fertility Trial.
 

Treatment No. N P (Kg/ha) K S 

1 0 50 90 40 
2 600 50 90 40 
3 90 50 90 40 
4 120 50 90 40 
5 150 50 90 40 
G 120 0 90 40 
7 120 50 0 40 
8 120 50 G0 40 
9 120 50 120 40 

10 120 50 90 0 
10 120 50 90 20 

12 0 0 0 0 

A further reduction in treatments is possible by reducing the number
 
of doses of N to four but spanning the same levels. Instead of 0, 60, 90,
 
120, and 150 Kg/ha; it is possible to use 0, 50, 100, and 150 to develop a
 
curve from twhich optimum biological and economical data can be obtained.
 

Field research data interpretation techniques need to be modified.
 
,hen factors (disease, climate, physical damage) other than those under study
 
(elements) limit yield- data should be eliminated from correlation studies.
 
This can readily be done hy setting acceptable limits For crop yields in the
 
trials. For example, if inone trial with wheat, yields, even for the 
expected best treatment, never are more than 1.5 t/!' while all other trials 
reach yields of it/ha, one would suspect a limiting factor in the first
 
trial. Includini this data ina correlation study could adversely effect the
 
results and interpretation.
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Special emphasis is given here to the mportance of the cropping systems
 

trials being conducted in the country. Tht importance of these trials and
 

the role of fertilizers in them, carino' be overemphawized. However, cropping
 

mvut be *inple; but based 	on soxmd research if theysyster, trial treatments 

are to be effective.
 

carried on overIt is a.l o reco,,mended th;at cropping oyatems trial&be 

a period of yetirs at -ertai: locat:1ons. ,.uick judgement oA the acceptance 

or rejection of a pratise could be w.iisleadixg. For example, in one year 

becati-e of biological (heavythe acceptance: of a new cro:P fWy be negative 

bird attack5 becaiuse crop it unique), or climatical (-t.)riormal rain) constraints. 

b-- and modifications made to overcome
Often, these linitations car, ideatified 

the negativei aspecte.
 

it should be doneWhen fertilizer use in conaidered in cropping Eyctem 

some cases with the lenta mobile over several years at the same site. i, 

more a capital
elements such as P, and K, their applicatin may be considered 

type inveatment whose costs should be distributed over several years, 
rather 

Experiments will have to be desigied and str:tegicallythan one crop. 


control can be maintained) to

loc ted (possibly on rented land were strj.t 

study this. 

5,0 WORK ! LAN 

5.1 	Introduction:
 

detailed work p3as for a soil fertility evaluation
The development of a 


and improvement program for a country requires detailed kiowledge 
of frkcili­

ties, perZoLfael, tronspor 	-ttion couct-rainta cropping Geasoas %adsyatemal 

on the first short visit to
 and other factor,. This in impossible to )btsim 

a country. Therefore, tht ilas prertnted. in generol in nature. 

The following plan of action aautmes that the Bangladesh soil fertility
 

evaluation and improvemnnt (BSFEI) program will have one resident expatriate
 

access to short ter.t technical assistaace, financing for
soil sciestit, 


cash flow,
e:nd a reliable and adequateinternal and external traiaig, 

All autivities of the soil specialist and other short term technical 

assistance personnel will be conducted with Bangladesh counterparts. 
Emphasis 

iv on development of a national capability.
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5.2. Plan of Action.
 

Host of the activities described below, will take place simultaneously.
 

Activity 	 Expected Result
 

1. IADS soil specialist arrives. Familiarize soil specialist with
 
Travels extensively in Banaladesh.
 
Bangladesh to interview researchers
 
and farmers and observe soils and
 
facilities.
 

2. 	 !eetin ith soil scientists Unify methodology and philosopies 
to discuss philosopies, objectives, for an action program. 
methodoligy and evaluation procedures
 
of the DSF:JI program
 

3. 	Obtain 300 kg of representative soil Samples used to characterized soils
 
samples from the 20 major soil and to start quality control and
 
uiits beinq careful to assure that methodology research.
 
they are representative. These should
 
be throughly mixed and sub-samples
 
be sent to various cooperating
 
laboratories. BARI should coordinate.
 
Plant samples also obtained.
 

A. 	 One. Kc of each sample From 3 above Baseline soil characterization. 
should be sent to ASI in Florida Hajor problems initially 
for complete analysis and "sorption" identified. Initial control samples. 
stu ieso 

5. GARC incooperati)n with !ADS soil A core of farmer service oriented 
specialist selects 3. 3 soil Bangladesh soil scientists formed. 
scientists for 2-3 month traininq A cooperative spirit between 
in US. oi!-,o months at ASI to , these techicians from different 
a) analyse Panaladesh soils and inritutes, A systematic methodology
 

familiarize with rethedolooy, learned that can be repeated or
I- I 	 transferred in Bangladesh.
 

b) do "sorption' studies Contacts for continued cooperation 

c) troat-ient selectioni of modified ',ith US or other soil scientists. 
missing element study for
 
rrcen:iouse trials,
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d) establish, maintain and harfest 
some gronhouse trails,
 

e) train in management of service
 
oriented soil and 1.lant laboratory,
 

f) learn maintenance, and troubleshooting
 
' equipment, g) visit
 

specific field research in US or
 

other countrieso
 

*,dxisting equip-ient functioning where 
specialist will inventory6. IADS ossible. E.quipment for model 

laboratory equipzment needs after 
science laboratory ordered.
 

attempting to put existing 
equipment into operation.
 
*Cooporation bel: 'een institute
 

will be initiated#labor,-toriesC 

,T-ngladesh pcrsoa:tl in US (5 above)
 

will also determine needs.
 

Integrated research planned
 
7, Short rad lon, term ex-Joriments 


program
designed w:itbin the BSFZI 

in coo)eraton with other 1A0X3
 
and Bangladesh researcherso
 

Baseline soil characterization
 
C. Laboratory, greenhouse and field 


research trials will be initiated 
compared (in part) with AtI. First
 

rting ap;-iroximation of best extractant
 
using the 20 soil units as :-.t 


and expected responses in field.
 
point, 


General understanding of major
 
valuatioa and Publication of
9. 
 problems.
data obtained in 8 above 

for laboratory and grenhouse
 

General information on fertilizer
 
10. Field data evaluated and data 
 use transferred.


p.;blished as it becomes available 


Preliminary fertilizer recommendations 
Understanding of farmer and olher
 

11. constraints to ideal recommendation.
 
developed for major crops. Meetings 
 These incorporated into first guide
 
held ith crop scientists, economists, 


sheets.

extention workers, farmers and others 


to obtain opinions of recommendations.
 

Final draft of reconimenation guide
 
every 18sheets. Review of this done 

months.
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12. 	 Once 11 above completed, a First farmer recommendations
 
series of technicians training based on correlation studies.
 
sessions held to train out-reach
 
personnel in use of guide sheets Increased fertilizer use efficiency.
 
based on soil analyses 	 Improved yields and profit.
 

13o 	 Laboratory technician training Unified methodology within
 
course on best methodology Bangladesh.
 
obtained from 9 above.
 

14. 	 R2gional training courses (3) National awareness of BSFEI
 
to train soil scientists in concepts. Technology transfer
 
BSFEI concepts and methodloc%'y
 

3.0. 	 interdisciplinary evaluation of Imprvement intechnological
 
BSFEI program coordinated through development. Improvement in
 
BARCo Progresses and problems BSFEI program.
 
as well as future planning
 
discussed. Awareness of BSFEI progress and
 

Problems by administrators.
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Table 2. A2UR;IIATET] TIMe] 7Y.L3 F -2 iCTIVi0i-R FIWT WRAO YEiRS 

Third 	 Fourth
First 	 Second 

Six Months
Six Months
Six Months
,SixMonths
Activity(Seepla of ct 


1. Arrive and Travel
 

2. Neetings 

3, 3aimpling 


4. 6amples to SI 

5. Technicians to ASI 
6o~~Lorto-y 1 !nveint o-y 

.i7. Experiment3 

8. Trials initi--ted 

9. Zval1ation of Lab and 

C-Greenehouce,~rc 

I r. 	 'ZValhatior Of 7i~i. 
Resea-rch 

-

-

_,.
 

. 

.. 	 --­.. . ....... 	 __
 

110. j r t , ec o n'. : n n- I 
12. ut-reach Training 

13o 	 Labor:-it ory Training 

1 4. Regional Traiming 

1 5- Evaluation and -

Modification 
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ACTIVrrL-'L; "-o Ck 1MULT.'JID IN~
 
SOIL FiZRILr2Y TO BARO 

Date Activity .Persons Interviewed 

July 9, 1982 Arrive Bangladesh Dr. M. D, Dawson 

July 10, 1932 Visit BARC Dr. M.A. Mann-nn 
Commence Document Dr. K.M. Badruddoza 
Review Dr.' A. H. Manz ano 

Mr. R. Semes 

July 11, 1982 Sunday 

July 12, 1982 BARC Dr. M. D. Dawson 
Continie Interviews Mr. M.U. Ahmjd 
with Member Directors Dr. B. Greene 
and IiD, Staff. Dr. D. Davy 
Continue Document Dr. E. Alisan 
Review Dr. C. McClung 

Mr. L. Sikka 

July 13, 1932 BAIRC Mr,-. Joanne Hale 
Continue Document 
Review Dr. M.A. .ahhab 

ILAID Dr. M.A* All 

BJRI Dr. AoA. Azad 

Dr. A.L. Khandakar 

July 14, 1982 BARI Dr. M.S. Islam 
1.r. M. Hosoain 
Mrs. S. Razia 
Mr. A.K.M. Rahman 

Mr. M.M. Alam 
Miss. K. Beglwi 
Dr. A.KM. Amzad Ilossain 
Dr. A L. Khan 
Dr. M.H. Mondal 
Dr. K, Anam 

/ 
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Date Activity Persons Intervievied 

July 15, 1982 BARI Dr. M.S. Islam 

9RRI Dr. K. 14asumi 

CRIDI Dr. Shah iduzzamun 

BJRI Dr. N.I. Bhuiyan 

Dr. S.M.H. Zaman 

Dr. M.A. Wahhab 

Dr. M.A. Ali 

Dr. A.A. Azad 

Dr. S.A. Ahmad 

Dr. A.L. Khandakar. 

July 16, 1982 Jessore Regional Mr. Paul Villegas 
Research Station and BARI Research Staff, 

July 17, 1982 BARC 
preliminary Report 
Writing 

July 18, 1982 Preliminary Report Writing 
and preparation of Seminar 

July 19, 1982 BAU Dr. Bhuiyan 
Dr. Hoque 

Dr. Eunus 
INA Dr. Habibullah 

,/
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Date Activity Persons interviewed 

July 20, 1982 BARC Dr. M.A. Mannan 
Presentation of Draft Dr. IoD.D-rson 

Presentation of Seminar 

July 21, 1982 B.TRC Dr. M.A, Mannan 

Final Report Prepared Dr. K. B,Adruddoza 

and prcosentod to Executive 

Vice-Chairman 

July 22, 1982 Departure 

/4 
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