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DESIGN AND ANALYSIS
 
OF AN INTERNATIONAL EXPERIMENTAL NETWORK:
 

LEGUME INOCULATION TRIALS IN THE NifTAL PROJECT,
 
THE INLIT EXPERIENCE
 

R. J. Davis 
F. B. Cady 
C.L. Wood 

C. P. '. Chan 

ABSTRACT 

Described is: system of worldw ide tni als for testing response to leglme inoctlation, 
the !nterna tiol. I Network of Igein (mI nul t ion 'Iria Is (INI I'). Tl'w a sic INI.IT 
experiment is d(scl il)td ill detail: ftor11rtiillion of the research design, the coordination 
aid se viing o ilal,and the anaIysis of data o ansilltil ind ,nultipl,' location basis. 
Iil( wtdt-.I isa iteatric' llt ()I1i dl ait t aal'sis of field experiments containing tiolloltlo­
gonal collpalism.'s. Sc oltla\ Ietieli ts of the tiials have Iteell idcltiying researclh 
workers and poli Nmakers in dlte'lopi ng (oull irc-i.antl organizing tlse persols intoan 
organization forexlpditing rsearch and illformnaion flow e lalce of the onCept I) 
many leguie inlocIliotl wolrkcrs has indicaudte(I ,iehont'l)t, feedbackheand 
frol coopcat, its Ias itndi atcd that ihe IN1IT rpiogini has been sti(cesstlil. 

Keywords: 	 IiologicaI nogti fixation, networking, lcgtnie itocthi ion trials, itter­
ii[i itain expel! mn ta I ne-t work, agrilIttnra I (Ie\'ch~oltlnt, noniorthIogotial 

(olnpatisotis, iiiltilocatIti0ial ,ia lysis, tivirontileit;I Illenatls dLla analysis. 

I. THE INLIT EXPERIENCE (l(ing research on specific l)rol)hl'is of 
immediatet iml)orttnce to legttnic woikers 

The NifTAL Project and inpleeneinting the transfer of known 
Tle NifTAL(Nitrogeni Fixatiotl by'Irop- technology to tropical countries are two 

ical Agricultinil Ixeg tnmtes) Proj eel is a maj or means by which Ni[AI.Lprovides 
UTnited Statcs Agcncy for International ichsti)p)ItAmajorNiflAI.cff irtisthe 
Development (ISAII)) centrally funded International Network of Iegune Inoctila­
project contri'cd to the University of tion Trials (INI IT). INI IT is a major 
Hawaii. NifTA . is funded to provide sup- v'ehice by which NifTAI. clieves both its 
port to legume noculation workers in tie researchail techtology t ntsfer ftlincions. 
developing cotuttries of the tropics. Con- It isa looscassociation ofall legumc i nocn­



lation workers that faci itates information 
flow and enhances the aggregate research 
effort. NifTAL protmoted the organization 
'ofINLIT, and it continues to provide coor-
dinat on and servicc support. 

History of INLIT 
Iti the late 1970's d!SAll) to)(cided 

increase its activities in Iiohlgicil nitrogen 
fixation (BNF). In considering whete to 

put emlphasis, a consensus develop ed 
within I SAII) that the mostiptessing need 
in thc tropics was for (lefillitic fheld trials 
in legume inoculation. 

In Jantuv 1979, a worksholW"sheld at 
NifTAL (Ilarris, I)79) to otisider this 
idea. In atltedtlan(-c werc legunime i)0uli ­
tion workers from developed and dcvel-
oping cou~ ics, rclrcscntltyives from 
various internatiota! agriculltnal research 
(:(liters ilt( itterltioia ollor agecies. 
and others inltrcstcd in international agri-
culturte. The latllc iiludd agronoilists, 
biometriciais. llllag'lmntil specialists. 
social s( ientists, and soil scientists whose 
expertise or interest impinged upon the 
subject. This gtolt ) furthercendorsed the 
idea of worldwidc it) tlation trials. 

The need for a ,,oordinated worlwide 
progrn itl legtilei inotulation reseatch 
in developing (oiltrics stcllmmied from the 
following fa(lors: (a) there was itsufficient 
demand for legumen cilClants in thcdccl-
oping worll to support substantial com-
mercial itoculant p)ro)dtw(Iion such as exists 
in North America and Austialim; (I) there 

t ccof the rising cost of' hetilizer nito­
gen; atd (f) it was recognized that these 
individual trials would he more mean­
ingfht I if coordinated in an international 
network. 

Thertforc, worksho Ipatici pants recoin­
mended tie establishient of an inucil'­
tional nctwork of all legtme inoculation 
workers. Netw rk timlbers wouild le urged 
to c tdti definitive fild trials using a 
tii iforil experiintitaI design so that datt 
c)I(l be anlIltcd act(ss hcal i)ns, Oit 
either a cotuilVwidc, eg itotal, or glolbal 
basis. l'tclh individilal cool)trLto) would 
collect (lat1i fot his Ihc)(aion, lit would 
gain firther benclit tOtm the comlosite 
anal vs's. lI'lw Witksh1) also sugges.ted 
tihat f'r sitehia net w( irk to stcccd, some 
otlgani/at ion wmld havc to acltivclv Ipt ,­
iote. olga itizc, (ooldinat('. ;ticl iroide 

s,'rviccstllor, tticatiii. It was te(A(ti­

metnded that Nit'IAI. he given this mati­
(late. 'his was ap)l)otvcd by I 'S\I), mld 
NifI'AL's orgaiti/ational stiitittre was 
realigned to haiile the iwr,'ascd rCsplotsi-
Ili tv. Ihe In ternatitta;I Nctwork of 

ILegne Inotcutlation ITrials (INI.1'') Was 
initiated in ,alendal \cat 1980. 

Coordination of INLIT 
T() (OMtlinatc INI.IT, NilIAI. desig­

tate( certain stalf mcmbcrs as Network 
Coodrinalors, with rcegiolai reslpolsibil­
itics for I.atin Atmerica. A,\rica, and Asia. 
Latetr the Afican region (which included 
the ti)id-East) wasdivided intto\to Iiarts­

was to knowledgcaltit the farmcrs'lerce, -tmid-Fast North Africa aild sul-Salhara 
tions of the bcnefits of intiocution; (c) 
inoCtulatit production facilitics had bccn 
installed in some coutntris in the tropics 
but product demni nd had not developed: (d) 
few studies with tropial 'gumes had con-
formed to the criteria considered necessary 
for a definitive inoculation trial; (e) there 
was at that time a rising interest in BNF 

Africa-and onc iwrson Was (lesignat'd 
I lead of Ilnternational ()uvtre.ach to manage 
all IN1.1'I" ativitics. 

'I'lTe Net work Co0(dinator is the cOol)(r­
ator's link itli NifTAI. and with others in 
INLIF. Ntlwrk (Gorldinatotsactivlypro­
rooted thei network by' exttnsiye travel 
throughout their region. NifTALattemtted 
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to identify all legume workers and expla in 
the concept and operation of the INLIT 
program to them. Later Coordinators'activ-
ities were directed more towalds visiting 

froi1 inoculating leguminous crops in the 
tropics. Thc "," 1xperi nnt is ((signed 
toi ascertain field responsc to inoculation 
using the best availabhe strains of lhizo­

experiments and consulting 'Ai tropIi,e- biun. Itis thlwiefrce a l est of tiltepresent
 
ators. Regional cooperators tir to visit as 
many cctopera Ilors, and as mnane trials, as 
possible. In Ietweein visits cotCiitois' qties-
tions are alswcrcd Iy mail. No attenlpt 
was inade to pressure rescarlih(s inl() 
joinug 1NIA!T. Rathr tll?' advantages of 
memnbersh i p werc explained and allowed 
to stan oil t Icits. Reseacl ichtheir workers 
would, through NifAL, bc tied into a 
worldwidc coinliunlicalions nci(work. If 
all workerscon(!ucig trialswtldemplov 
one standardized exl)erimental design, trials 
could be aInal'zCd on itcOuLntrywide, i'-
gional, or worldwide basis. Each rcsCarchcr 
would get at least as much infonatio n tt 
of his individual experiments as he coiild 
by designing his own trials, but by proIduc-
ing data that cotuld b analzed oin aiworld-
wide basis informnation \wmuld be o)btaincd 
that *vould also be useful to policy makers 
and donor agencis. Ilnaddition, the stand-
ard trial package could be Used by' legume 
workers not conversant with inoculation 
techniques and pro)cedurcs. 
Wc belie've rhlttth 'succcss (oflc INI A 

has been in no smnall iieastni tll' theueo 
persnal tou:ch ploititl by this orgaliza-
tional a;iproach. I'hv Nevrwk ( >irth ltor 
causes the (otipcrator to Ilitiv i(t Ih 
NifFAI. and IN1T11 as b'ing comlposed 0*f 
real peopleh, who a' inte'st((d in his activi-
ties. This l)rovides [ittivalion ihat would 
not bc provide'd cooperating with a face-
less bIurCalucracy. 

INLIT Experiments 
INLITconsists(f threecomponctis, ite 

"A.'" "B," and "C" Exlperiments, desigred 
to determine just what advantages can 
accrue, wir theIplreseit state of it art, 

slate ol tl it.It requires no ini rolio­
logical eXlertise, so it (aill be conducted Iv 
any INLIT cooperator. The "B" and "C' 
Expcrinc'iits atUctnccirtid with i search 
for)h('rl.l sti ills ii (as('s wili cithcr"A" 
l'xperilliit inoctlaiioii itii control treat­
mnils give I a inxiilin vii'h(s. The ''B" 
Fei'riici ,a t'xpei, 't to test localpItCl 
isolaies, rcluilt's Sollc iuicrnlbioloigical 
exper-tise. lhe ''C'' xlixriiitllt, fmrmatted 
like ihc A l"A lietxliEirinit.t, tvllates in 
field ih liesi siiains li .n . "B' 1lxicri­
iicill aigainst Ilil'''\" 

tilutin. I'his I)ulltlicii 
anid ainalvsis of tofilt''A 


.Iarin cooperalors 
(oinduci 0Hilv he "A'" 

FlX'crii cl inoc­
lt'5s Iibt's Il( h'sit_,n 
" Xl'trinllt. 
iu iet' willIN1.11" 

lcr-iInltltu eithcr 
Iltc'aise it\ 1aik ilic, obiological cxpllttisc 
or Ictatlist' t'srills horni Ihv "A'' l.x)ci­
inici tho notl indica ',the need lo) fturther 
rest'arch. Mfti hw bst ava illble stiins 
from1 Various najOr('111 Illtr cCllcCi ions will 
be, tqual or stHI)icio h0 local isolates. Suchi 
stlaills I('lieS('ill [fiht'tlld product of riary 
iso lations o\r ti' warsi a havu licn 
Itsrl againsi a wide rallgof pl]ant varietal 
aid agloclilnatic conditiois. Evci if the 
local ondbitions ni;iiain5 t' stress factor, 
ie bacteria will oftcn ralpidly adapt to the 

stress )TcaLuse of thI'ir short gene'ralion 
time. Ilowever, as indica ted above, one 
should nt10stir' with a negaltive respons in 
the "A" Exli-rilcit. 

Field Testing for 
Legume Inoculation Response 

Therc is no substitute for field testing 
to evaluate tile response to inoculation. 
Although this is considered Ia truismn by 
manyl\ Rhizobium workers, NifTAL Net­
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work Coordinators cftolLi IN,find workers 
making the assminipt ion that Rh izobiutn 
strains indigvn(nons to a given arml';i will bu 
sttperior to ilitillilt'd s ills. A.in lccptlic, 
of this itsstiniton t)viates th ined lor 
tediotus testing, 1l)t 1t) d() s) is invalid. 
Sins inll majoir ( Itltll'ci tionis, having 
heet' tested oera wide l tagol m, )lImt gernl. 

plasl andI agtmlilita (olt(Iiti(mns, wvill 
olteIll be Stptior to lew i'diltes. lisi is 

ot01 ttPt'itsing silltt li te\It' l~lt'Y'tit tht' tl 

l)rmluct o)fai cxlleh stive tesling i)trlam 
ill which nialivisolates w('te (list atlctl. 
' r'lltrefmr, isldate shold bc itstdan\ new 


exte'tstec Hililuer field conlilions bl)rc 
lising it ili all ilio itlant. t'Ill siliatioll is 
oftel exact haedl leiing "H la" ilibated gIh 

a1 ge gra;lhi( m )o)ilitill laltil thalllttallan 
agItr lilliati( Sells(-. 'Ih t.t,, Ihere is lb 

stlbsciltite orad ntelheluld ,lingi ()0(1(l-

mili l lcIh' li c () il tl I 
1,t' llin. 

F~ield wItiii II1,m stte~ tll" ...A (i lll-

phlX t'xl)trinteit with liltl o bj Iti\t's aily. 
if plrittl5ed to a SntoC.ssfIl t (l(lits1i. gi\e 
much illfoulh iation abl t I spceifiic clr0 1l)-
location rcsponse. But the data KviH rit be 
of m1uch V'alue in making dceisions on lt 
airCawvidc or cotin t'vwid bdasis. This rqciuirs 
extensive trials, althoughh the individual cx-

periments may be simple. In Cat, as is cdab-
orated beow, the lm)st extellsiv trials s-
tern possible rCtt~lircs the simplsi ptossiblc 
experiment. '['he aboc is trite whether the 

purpose (f the trials is to determine the 
need to ilt)clliate using established lRhizo-
bizon strains or to coaluitc pttcntially su-

pe'ior strains. 
T'll net'cessily o) deterutining the ned 

cost of niltrtgt I fct Iiliz r. Such I policy is a 

generally rec)tflnntinthld practice in dt 
l(Vtl)pe~l (Cliit's wiltrt'e qjtiality in1ocll­

lint is reaI lily a.\,ilabl) t,)lii m glcolnlll­
iall 1aninls, ilt farters tlnt'lsalnd lfit 
t epllt ilnstralnc (Itr(-is all eflictive,pt o)f , 
extension system, andl the larnls are liter­
ate, with it Ievel of S)lhislicatiot)n cntl)ling 

them to make a valtv jtidginit as to 
wlitilhetr Ihey wisi 1toinoculate. 

'I] tlil' dtlvolo)in ' tt()unllites lit al)(\' 

ttlitioisl enlrally (o) nt cxist. 'litrte is 
in) inllhastitltilte lot itnlaitt l(ll rtu­

lioll, (list Iibtlioll, atnd lise. \\hl iltctll­
1,1111 tlto liothn ;I1tililit's alw available. 
Ihere is il) ',\ sitill )l disil ibilting the 
iiotllalti 1to the Utse) ill a viablc (nmdilion. 

I addition, there inils It1 (till(l i the 
l) toll t. Ill ,th ( as s Il -ole ill()( u­
lant j)(oltl(tio la( ililies. uniless eisigted 
()t i ',t l latl l basis. t all ]bt' m nct w hile' 

e'lphantls. 

l'o(lo''ltol)dtllllld Il ii ( itllitl niltails 
atit 'dii ;tioall pi tnl too Iteatei 'awallt­
ties', (on i' ) o f thiltc t'i ill I isets, bolt 
of the nctd w, intuilate and ot hllt'oIltt­
tia s ilat lRiz/bim aretIlt'etssal\ s()ial 
still viable whenthel c illctth' seetlling 
tot. 1'ht. t'lttl atio tal aspect Is o) ihe pl)t-

Itm,tVevn wili all exitension illlasllut­
ti0' t 5. at' t'l( lts.hereat gellt­
;ill\ i11lN\ imte tline's p r unit oI latnd 
;il'a thati ilt th(lt'\'l)p'd w ld. Thlise 

Ilnd to l it' os tiateldttl mso ilisticated 
so tiy art' less able t ) absoi dttlCational 
illci;tls that ;aite ntt' ilically tailmred 

I t in. Anld, of (I lltrSt' edlltaltion alo ll 
int tlitioli lust (mptei with Imyriad 

fot' ijocu~latiolt (ai be obviated by h,e(otltt'l (tellt ls siti 1 )'S1 comoll, hrtili­
simple eXpedietl of ilioctlating all tIc tl- 
illil0lS crops. ln'c,, the i tiiltl, is that 
inoculation will never dclease yields. 
Therefort., i)tll( lalion (.at be ctisiderld 
insuIn1ta cC silce its cost Will be very sinnall 
compared with the v'alItev of the (T01) or Ihe 

/aliill otllt't tItill iittg't, disoast' I)1od)­

loes, water inagllagncll't, Ctc. 
Each deveiJ)ping 001i tNrV muttst make its 

owi dtcecisioti witttlh)ct to illocttlli t 
remt nntiendaions. Vhetn deciding what 
crog)5 atll areage t) inoctla tev, decision 
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makers must avoid tIet mistake of equating 
inoculan t productiolla)acit, wi tlimareiage 
iIotuletd. lnocuLItll produ(tion capalit 
do(1sl1 ((uiat(L i)(]rols i lno(tllaled. Becalse 
of thcse colnsidclra liols it is pIIdeit Ior a 
deveh())i il (0tlll\'V It) first determille tlie 
likelihood of i reslolnSe to imtotilallion. 
Scarc ( devholtiietal Icsotlc's (all then 
bc Cliployd in those sitlaliolls where 
illere is i likelihood of I (osl-I.le.ti\(i, 

resjopose to inoculatiol. 111 (tcIllilml-
tioll shoulh ildlatel no(l o)Iil\ whitlir all 
i llcrtase ill \.i(hl is l)ossihIh under tht 
Cxistimg( ollditiots, lUt also whcther Ihlere 
is 1i l otlltill lfor , ctlillg a \ il ill( Iwet. if 
olwer ililts hecotiie a;'lilalbh,. II there is 
inot. then lr lesmil(is5111( hXl)llelltal 

should )c (llalllnlh< ilitO 1n<(1, lilMiltl ti\e 

I)tllS lits. If all C(()llollli(al \iel ill lease 
flo11 ill()( tio:itllly ;sibl ,l Ils 
(eVen.I if 1 m 1l)(-St-llll\ allt l . IS IIr 'esit e)1W 
shloillhl bc lplt il l) Itsek h1to( dtIt ]lMie 
maid ovt( (n1 lilec iToll e'f iihllt 

1)tclc li!lil Ig 1 s ls( II1(m ill()( Iil lioll, 

wltetht slilm. best available sira ills or<W0lkers 
(thtrllminill, stiktahility ()I I otilisill,/ hio-
bilfli itlates Ifo t-' il ino( 1ul1llls, It(tlirles 
i prtl)rly h'sIIltld field tXlprilif,,lt.. A 
RhizohiiiM stili 111t tet witi soils Itml 

ar.as of 1)t1'nti I iw il I l'l <, Ille 

Illlibel~r If strai's thiI hie((d ItI bc Itsted il 
Ill Ii. d MII.\' lhiobiium isillales that 

rshow piol ise ill sall(li 

,.lee'(li- rsl",he-hioils 
tions will nit li\ 
plrinlisc whiei lesled 

waler ('11111cr ill a 
e 

tip o the'ir ililial 
ill lilistetril Soil. 

ltmits sterilec (iolli-

Single ro1w )lo1 trills at Also tiscllil ill 
reltlcinllthe' liltll')el f straills. I lowever, 
tlle\ ale onl\ IllrginllllV styllcrior t(1 soilIalinltlli/e'd 
Pot t'st ill \vaillaltinlg field ptlotlr iallc( . Il 
fact. th, (h iht bectwe.ll a Itlt It'sl andI 
single row i)l11t ,st is of lell (ictal(d by 
whelliel or ll<t ite soil lo be tbesttd is ill i 
fieldadjaccl IttIothe laboratoryt. o tataconsid-
eralble distaince. 

Objectives of INLIT 
'The prnmry objecti'e of INLIT is to 

(Icice llil luler (li cotditions 
w]e1(1l11 ofr not a yield ill(reas( can he 
oblained tIrtilgh h'gtlme i nocuilahtion using 
teit precse'it stelic f die art. It was recog­
iiilih that ilie fwltor generally lacking ill 

trials Ilia had been re'lled in tile litcra­
[ttc1 was allinlsscssleit (If the (lquality of the 

illm Illlt wh'lil it was tlsell. 
r

,bei(()llill ol jectives ale: 
ul) lo idenlii% all reserclri wotkers ill 

tl triis alt ofsirewoi flllrralll] 
c tll)hliI, contl ill, legsearhli 
ofll leglllnie illm Itlltioln. 

(b) locolvilicall worktrs lnducting 

() 

field trials ()Ill lhc efet of legutlni 
illlhlllioi to nlilih/C aI c(Mnlno0n 

etIe'lriil'lta (Ilsigl, tl ttliic y (l­
liailn illg t i ;ll l e (If thleihal. 
ol)t.,illcd X\willloIt l e(1.(rlasilig, its %',;fll(, 
to tht illdividllAl rt-s raI \'.ke'r. 
I) Iilnl I ove Il lit ()I rese'lrch 
Wolk andi(l thew xl)plisv (I ist-,llch 

ill lculunie il,tul.atiol b 
lprovidig va its 5lllI p Il services-

It) he.ul cll(wilrkers. 

H IDESIGN OF TIlE INLIT
 

"A" EXPERIMENT
 

(;enerail Consideratiuns 

The lriillhiples ( expl iiiittl (lesign 
;Ire'.wAl (h,\lh . dal.id lmilialr to m(1st 
ert.;Ilcliers. RaIldili/alioll., Irplication, 

and blockingll (otllpattivt erilileita­
Ii(Itl 1Inl)hl;si/ed iliexwrillilal (lesigil 
books silt Ias ( it ii nid Cox (1N!57). 

Repli(aliti (of II<lneIts ill ;a C0III­
leh'clv design .lIw\s thi'c;llctl­
titlotll 0f )tx l tilnc l tI(,r Iorr%\.hill hI.ldoti l­ll 

lion isnecssalylil its validity. Inladdition, 
lise of r hldonllizat ionl ;dso avoids bias ill 
treatilelli llitl'l.i fhroti tlndte 1nflletice of 
confounding factors. Expterimlental error 
dividtd by the iullwrt(f relicaliotls is the 
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of II'canuiicll Ill 
significanll ftloinl at h.st o icof 11coilier 
least oine Ilhe ieallis (iffteis 

II Il{'lll .Thc{ 11rvalllicill 
Ileatinecilt tneaiis. 11w 
of the INIJT "A" Fxp)rimci t trials is 
de(signe'd to give specific colil ,lris 
amliong the atia1ii t m111eimis. (:Cmnpiitl 
ottlpl"t Should g iv.e tllc e'Sim;tes an11d the 
asscitcd slandld (riclts of Ilcw "ane 
specific tiIallilii l[(otil);iis,cIi,. 

Au ideal cxlpcitniiti I site. will n.c\icIbc 
found. Althlltlh rclt liolhliis 

Ire lln 	 S,1rtlclulrc 


iin o Iis 
should Ieavoidtld t'tsoll h, . h 
lpllroxiniute lt soil and climatli (oitli-

l.its cXec ictl oh farnwis ie if. on 1, 

whIer t ts t ie ml m)a l Iitai iItvl t.;ilhiU­

/.tun.ii woithllit'iiletinuih'gless to) Iisc\ ItIi-
mn1iit;l land that had had ic:w ilhtcd sm-cvleiv 

nilr iogtl pl0s regaidless of the level of 
otlhr fetiliv flacors. It is applicd in split
dosagc{'o ihal Ilillol wi'l 	will not w ~ l~~l 

wl cheiiingIiaiieiI(Ihaiinci 	 ItittrIII~, 
alyiitime tling IIconrse of Oh c'Xpeii-
Iiieiit. \\here thele has bwei a (hcle1lnc, for 
ec'essive Ileahiin, sucth as high rainfall 
i m 	 ppll io, h,..edialtel la ic;i I coop­
ertor is iiisrItt'd to rIcalcl)] ctnilrogtn. 
I 'cle il)c Il1c atllu(lit isof,, IiiitO"t'll If1 
iot to sehcc l)%w iuntic Iiliogtnl the (1iop 
iecls. h)l icc;is(eitclin thai N is nol liiiiling 

a w luod a;intxitniti \alti of y'ied 
\\i t .pec t 1to N. l'hi.;tine of Ilss thai 

inilinlin \ IcI c;ll nfellitefllu.Ioli imoult 

s lilni'tatioi will inoi he1' l c.ci\. 

Ilie m. st i ,, t 1dd iat 
t,.c I'i tiliiv ll\. Illcw t'b .Il.cl.sig­

a IilltcdIhiulls cio ,,t'cial] ,dsciis. Butil lc th, a11;111 F. loti I'ill . iclcicc"utl, ( Mii(tIt 

idealIc 1(c ii i ciml. 

atcc if it is 
whit: Ir 's,wviIIbc 

a ic l "ictiI d, be tclclt 
oehccuaiccf (mt1tltc Lmit 

i,ol ng< of .Iizhc.(I< 


IN Lr Trea tmen I Selection 

and Experimental I)esign 
T u'l".\" '.Xleiinteit is ifi, kc\ io 

ant .lill' h1 {lic nicoI* iI lui t1ccl hllitcio ic t, 
with il., lilsc t sllle th, arl, vichcfHi a 
inlcreas, aill Ic exp clud Iroin iiuc u1];liin 
troic:il letiiiues will ]bi0{:obiuin. " 

tc m 
lent icc I'lltci(iit~it' Fhic 

iuict f).1 Irc ci . !(e I(-a\ c icpj .c c. c (ifi­
fa . 

ig.l h'c . dc.,i""1, 	 'dttl I,
c . immi mumII 

rli 'SIt'tlls 

til I cit 

ic.d I 
till
c;ia 

aiI" ' (,Ic tili[. o iler tlhili 
'll, MiAXtii'ntiii ied. \VliereIIIt 

elliacs
ii. n liIum iiil lot Ihe 

iccp ,ilipd ai)() liinvic ccidli­
licltis. ill.\;lit.cs ficnn i lt-cc xpici iii.cils 
shnli l hIcii1scd.. \\llii silt Atluics it iot 
;iv;iliilclc. 111e iliial cas Ihce i 'el tret'l­
ni11 i i1i 'I aiiIitiat high I\l cit lP 

]Prinal~y tlt'sicctn asked itt litA'"\ Xl~xleti- aind K (1000 k1g hi;i P. 10(0 k/ha K lct vo]­
incnl is wielteu. illi the Ist a\;iillic 
hizobtli str'lls, an inreat ill avi(I call 

be expecttd ficcill illilailln withlRbiz 
bitnl, and irso, whilher i icid ocbtaijndel 
is Ihe niaxilniinn iel 	;\iSiriiicc cotlld-

arv qu ctlolls ;ic wlctlhcl ,wlitn an ic eaise 
is inot obliaitcd ii Ihe vicIdcI ill,lllclli, 
ola iied witlhic ili ciiLllcill i:'ltcscills 
ilt naxiililu viI d l i le: c,lldif lil, 
\N,'1\ llaxi ii c ci c ccd.li'e nll 'cl isI lli 

"1le imaxinluiti 'viltd. with ttslpicc to N. is 
olitained by it rcipiiiglnU, ;ftrtili/,cr, or 

bag" niitrogeitlte mcirl.lnl.This is all atil-
Irary high leve'l of IlitlogIti apllidilto all 

taic ash sccils. 1i) kg hu c Ii cc lliier 
Sils. iiiccitclcltiil if "ui"pe' td olf Icing 
la 

sccil pi I ic ;in cllltiluinl \;Il[e Icc grorwlil ciA 

h.king, and liiic, if iicccldd, ioadjuist I' 

Ithe iiip. [his giv.s Six tre;itmntsll ;Is 

shown: 
Fertilizer Rhizobium 

Treilmenl Nitrogen Inoculmtion 
I - -

F2' + -

13 - + 
Nil 
N12 + -

M3 - + 
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lII(Ise treatIIIntI Is art, i nCr Pora ted inIIto1 

randolizedcomphlet block desigil with 
four replications. Itwas felt that lite likeli-
hood of tht loss of ain' i 'eli l)h0t inmost 
exp'nimt'ils was such that fever than <il. 

replicatiois r tlist of all iiieoiiil)et( blok 
(d'sigtI w;as not wise. Co e)I;ItolorsaIn l IIgd 
to3(l iltil ht "A'\ lXIl)rliiill lor al ilast 
thrcv earsat each lo( ation, but Intdilltreil 

pilots. Bei tse od va;l itio t -I weeli \(,ts,, 
ailly f'hl~t'Xpcitlluiltil ( ml lu~wdct !o) I \ 

,+ing c tilso)l ('ll] \+h-hl iiiu ~ll
l 'l( ll-


(lii'sio ,s.(:cal lie ds) l1 4 t(o 

i(O w-ilplexpt- llll m Hutllti(lll u I 	 itlls t,11ith 

i)lt, Ito5tlill\ it ( Ill(ld of . iilln ltltmi t 
/R]#7=obillm ,llils o!\c l ilint + lhlc ".A" 


t lii fize (feperimentX was keptII small so 

ti it W ),hl not he ,veil) Ideii.ome fr 
institutions with limit'd rsoics,sincet' 
stin'iss of the 'xperimiii iieeessitla' e idt' 
miiaxiilittll]tiiil-r of experilletls. f'tinall­
inghfil composilt aialscs ae I) hle con­
(fltit,(d lna loit- oI gtogrphi(-al tegion,
ul\ll 


ti ltrials tust be exit'llsie. ()lit' lot aion
 
ililtnsivel\ studied woilt ll i\ii
o imuch 
(aa lot that o l( Iloction. l( iiake iift'i­
tlltt's W 't oVx~l Ji with' airt'
;ih<)ll WI SC<u 


,s i v i\,, fIC i I ll iiitnlt (i,r s o,)l'Xl)('li Iiiic l,,. 

'tFh1WIlu ltiii/l'd I oiillplhll lilt)(k desigi
 
1io 's lot tNJ Iali, til)\ inldii\il (ollpc)ti­

tdl(l ill slml . i )O )ttit r lt additoit l
I'l illt'luls ()f sp,i a~l ilti (,, li stll,hil 


lFIXIlrinic'i ,ilim ldbct(lilililt.d (-\tn it Illit",
't l bctiliu m plm mclld(.(;11 )tll,t.,
 

til fits, \t;l", (Lila indi( at lilt(hsil-

:ililitv (I glig (im I()i th t B' iitd "C" 
]F.XpcI'iil usi" 


:
Plot si/I' is 2. 1 ' 7..-)iI1, ,( (lit' ., 

IF+-.xlp ii li lst,;l iii)ii I ( 


. F111 i\ 

alati. Thc il iiiii I 

inAof lia Ju sttai 

at'.i;; als I.ii.lr 'ar liI ilf.\li+l'llh, cl 

h llt ;lSilal i t I thillt I t t 

;i 0.i it (') il li,id ..VitI' 

hais> , iigs italim-d 
the'll> ,i/(( llibl 

fIrins wihi wil 
1 1 IVtxti, lit, lli 

(mifl
a 
m )(llil 


;liei 1 ficn- i_ . 

dfkr fiia li In 

. L t gik 0.--)liiiu l s 

;ii iiit+, llt')int 

i. tiilb l i 

itlilli itIll i li 

fill'l ii Ipml i Li 
w ithdi linlt-i-

+
ii ) t lli lil csi ,n.a 
llin tliillalionl ,g~ix Inin 

will
btt ii io' 0l11 Si wlie I i ttl)] l 
rt';I tilll't,;+ill iniimd i-lit(<~lm usti~l 

lu Ist hc Iakltl otI ) 

six ba ih tllI iltls 
I'~ltli /'. ((()~(I 

l l',sc, as',it h 

iiccn-tmit i (hfl)l' 

cil -i;illl ofcX 

Icu I t Iwit M'i 

p p 

l li ililt. ;lit\ (d1 Ihe 

ill tllw plts luimust be 
!nll alllc u~i ltI­l 


l IIll(I ' d '' taL.;, 

il l itt,] illiili i 

l il 1),, atsl',tic a i-and 

lflitil i dats, imakitig 

li ,+i i'sil;Is ljcs ;lliifuoI.Ian.. itOwitl i l \h iti.llIt lt,, ll;i\ ifi,!0l(t
 
ilt wrk l a iti li ilt.i(l l 

N ilI lI. ,,ippli,+,t hii >llI lti; i iilliIth 

nt liii o 'hllt ill )s aila-lla t it Io.f
hbm klc~i. F'his is <dcsigiitc s,() thatl anillct 

ll H liltu tl l frn;i:,t'llit'i f nia 
t<illul I i ,,im tc,,,til l i i iil i , lli' l tl 

siuipxt 1 ill Stildiverse[hill il ti l; t,­
ll ditv(i~ Iht' (w l ll i w ill h;Ixcl I1\. 


,;;liOw ;ilua~l p~hw S>i/(-'nlllj).( m H>th 'u 	 ilt' mlict(t(i)\ 1 hiliscl, (mvi, cl to 
tdalla sit (.Is. 

Thel\ "A." l+F~. lritli l i 

ke hadtlxiitilih. i i tll i t i 
Sol Ihal il tmlih laiilllgcbt 

asi, iillp 	 l,t \ 

llll 
( m p allsil 

eld on n 
l , 


ils,
Ivith ]iilt'c o, 11u>l-cl't\ e,×lp ritc c lin 


hliilulling 'ilht Tlit-,I+nl i ttlltx i'i 


liltills. Tlhe'wisdhom (d+thiisdct 'isionl hiai 


NilI \I+, anidtmun- Iml mtii mlhter putrpo<se 

tilh ;i,Owl<(G undl inallm (dlan1 iln-( o lllr\' 

lwiil'cm il-,kd Itn ihtti li iiolilltl tli) ll ih 
(II ofia); lic~ t'i onll~l.
 

,
N iITA.\I,util u-liaIlucclt il il til­m,l~ 

Llll ( om posi,'td (d [)lit, !wt"l a;i iai l.l~ait'ils.l 

"lu-ic sliia i;l it, h 	 iifhxa­ltt l . i;I ogtr) 
nI)tilllt, o)il ,+it)(t. litnll\' m o rl orsl(llioln t.llh itcnt., dlk ctrst, ()ii ll,aindtsclt­

hla\vc had c(xpctrit'n( vin A Hi h li'(w lailb- logicail dilimvl tiicss. Ifi'I (too rtol€iir has. 

rauin' it'stmithi, bu hit with lbotl.Also, ;tln'tic ~h'helopel ,a high u atility intot!ilni 
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usinig hiSownitrialins lic (.Sa sI I st it ltC Ill is I'llc 1111111 lic of' tcplicion bS could have 
produ1ct. hitegrl Oil bc)1(1 (l'Ias((i ori'IIicteascd. A si tupli fica ­(A') t lIc cXJptri (1i oly 

I'cqulil'(S uset of a high qjtailtv iiiotiulaiit, (loll wolid liavt' 1)1() to have hlad ontly 
11hat is, onc with slifh'cicim olgallislnls jitI ileelJiatol s ttiical valid dati 
gian11tzo insure a suifficientl iiutit11l of ('tild thcowtcicaliv lbe oliailld with only 
viab'.1 hizobiuau isavailahh toc( 11"c: iII- tlcItx' epIicatIion s. I lowevc I.,pItsonlla cXlpcl­
itlatitig settliiig". I lowv(U!. gc'iitiaill 11ite aI( tmsu ;itation I)oii wvorkersic II(c;II wvitlI 

stiJ)Jlicdl intulami sinl(( N if'A I alsot IloJics indi( a id Ih lic ll'l-u Iiti flica­
5111p)1i(M I\'Jingl sI ')) if ts sill Ills. lion1s. I'lltu II ssihi li itn lllail [rpit ca(lailiii 


Niol I jo-silt ~' e it't t)lt ilt IiiiiaVl I pI('it iI) . I!I(anoc iii I li (1s s ftbc11 (11 illc 
kxl\'il\il. 11clI~~ak o csptuls soiil lits. ofi iligl icit ttmsrtt'ia ililicwt 

S'locu ta~litlilcg dttttil'ltslitIv)l clidls~tlt' w\Vlit'ii'ttrsnol the al)\t 

stt~'('l fr llel(tilljtist('alll~ss. ~l * slgI hit'nlstsisnt'tuf llt'e ei list 01itaIitont. la 

dcals t 11%c"ilt'fo (!lgIll Iigirt'Ii, I.(] liIu ue o lat~iilh Itiilt lk(al'sig 
colip-iticil mlqlng P.kv L I(lmialw thllitiol ofmIllatllt wi tilitlt 

Diusio lofDsign Altera tins a In ilteai lg ilIe suc I he expiiint'l i 01 



Design of INLIT "A" Experiment 

Preparation of experimental protocol and leport forms 

Cooperator contacts NifTAL 

Network Coordinator responds to contact 

E i al materials sent to cooperator 

Coeperator conducts experiment 

F Completed data forms received at NifTAL 

NifTAL log-in and review procedure 

N oReady Correspondence witT cooperator 

&j Yes 
Site - specific data analysis and interpretation 

Comparison among treatment means 

Tabular presentation of data 

&F 

Review by Network Coordinator 

SCorrespondence with cooperator 

Data review by cooperator 

N
<Satisfy 

Figure 1. Yes 

Flow chart for INLIT "A" experiment Store data in data base 

Figure 1. Flow clhart for an INLIT "A" Experiment. 
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(itci'CsiIIg dh i tttx of re(pI i ;l I I( IlnS, II II s 

Inicreasinig 1thc attiointi of iliforiltltti 
obtained. i tw i'l 

Ilcers tditl would c(tliittt (lilt'ttlv to 
alls1w'eiiig ulit Jiifli (j(silml.Add(I-

t)ioi ta s bi ;lig 1-1cit'(lts (ild' 
UitmRcaco('ltliintig 11iila ­

tl. 1j1ill i I 1 1 M~Iii()tIt i ('"{d'( II 

('latl .Bwiid Itlit I l( pm Imsc (dl';l l 

c~~~~~~pul'i~( ~ C ~il I ~tM t"i ~fcI:II 

II 

whlich itid idc bot I h ioi~ atnd fc t i-
Iiicr (b~ag N!) sourc's of iuitrngez along 
1%iha(11(1t''ll(tta 1n(V(r w(a)o 1f(i[l. 

If-'vI's (f fI'rtihiiv. 'I'l('9 tiv';ttmetits callh 

displavy'd as: 

Nitrtogen Source-___ 
Frity Control Bag N Rhizobium 

lt"toi Ql~ttIso'Iic~s 

icatllt tlei-ta n p lilttI 

~ Iiil'ilI I IC i N 

I 



Table 1. Treatment comparisons 

Description 

1) INOCULATION BY FERTILITY MTfERACTION 

If interaction is not important, go to 2. 

If interaction is important, go to 2A and 2B. 

2) INOCULATION VS. CONTROL 

A) EFFEf OF INOCULATION AT FARM FERTILITY 

B) EFFECT OF INOCULATION AT MAXIUM FERTILITY 

3) N SOURCE BY FERTILITY INTERACTION 

If interaction is not important, go to 4. 

If interaction is important, go to 4A and 4B. 

4) N SOURCE: INOCULATION N VS. BAG NITROGEN 

A) EFFECT OF N SOURCE AT FARM FERTILITY 

B) EFFECT OF N SOURCE AT MAXIIJM FERTILITY 

5) MAXMUM VS. FARM FERTILITY WiTH INOCULATION 

Treatment Compai ison 

(M34) (F3-F1)
 
2
 

(M3+F3) (MI+FI) 

F3 - Fl
 

M3 - M
 

(M-M2) (F3-F2)
 

(M3+F3) (M2+F2) 

F3 - F2 

M3 - 'i2 

M3 - F3 

1,
 



depends: on tle fertilitv, we say that the 
inoctilition rtspons, Inrtcltals with ite 
fertility. If cither interaction is petit tl, 
then lic com pairisoil of lite inoculatio i 

Isponses telatit\'e to the control (or bag TN),L 
averaged over ferrilitv levels (wlailn (' hlts), 
call 	be nisleadil)g. In this cas,', wc slilold 
examinc Ihc ifloct:ilation effects sparalt') 
at each fertility level, farl and 111A xitIltm. 

The last Imin q r ye(Ailt "A'"FXtpcI i-v t 

ml'tit (Olutcrilsooi lxk1?1iobiomn at diffcri 


l\evls of ftlilitv. 

(c) 	 Is the yield of the RHu-objium irtoctr 
]llion treatment iltc stllt ;I[ h 

ftrtili lvh ,? 

Comparisons Among 
"r'enatnent me.ans 


T hescque'lM' cl t)1l d' is al:lll clilt mill iU.II |"CM1 

c titras ts i t ttl, tiltrat;s. lottl tat' 

ISilig, lit previols icalliillt lolt.liollt 

'Is ( F - N13) 2 F I + NI IU 2llI 

Similarly, c;ll of ihe ollilr qrestiotlis 
caIlbe fo- .,L;r|lcd to ask wiretlhctr a linetr 
Cott'Iast allio g Illc" !tealtil 'tt tiltlslt- is 
equiral to 'lo. 'I't's (ttlltiasts, i la 'l l 
callhd tt('atrli't'll cotllmisls. aill' git'tl it) 
Ial1h' 1. 

Tht eItlnltlls have be 'tt silteI It l 
cc'l'titl l'sigl(d (olliatisots alliorg tlill' 

treatruiu ts. 11 the ilil't' lio l c w);ai ia ;mil S 

(cormparisons I adli )an' l)alclgcd to bu not 
illilpolllit, tlten trl'ttrlll'lt (ciif'il'lres (all 

he .lttlribitlic totIcatlil tltl ( lillliar-isotls 2 
and .1(oftent etrrd tm) as tll' it) tinlmrtjot 
and N soumt(' min effccts). h'e cllrhi-
ison of iliaxiltiin ;1(d farrm t'rtiii tv levels 
with illicl fati ion (colarisotl 5)( mlI h'tes 
tilt' set of platnnec col),lrtisolIs al'ntg tll 
ItIatrtietnt inea.tns. If till' i:teracliotlls 1r 
jUdge~d 10 be' ilfrC', ht II couMlXniSOTNs 

2\, 	21B. IA, and B (oftern r(fettrd to as thlit 

inoculalion and N source sinI pih effects) 
shot ldl1tbe xiuinte. Siietlhe setofcumlxi.. 
tsouis used i ihe incterprta in)t delxtids on 
the evallialiotn of the ilieraclioti coijpar­
s;Y)s as the fi rs stcl , Ill nine compl risolis 

are ath lhtatl dl Mrigthe data analsis. In 
pacflMe, howcver, only comparisons 1, 2. 
), 1, and 5 arv' utili/ed if both interaction 
C(oll), ris ;are ;I , to le not itllor­
tat. If ihe ilt'imtionrs ae inportant, Ihe 
Si ill t'll cOthil ;t i s. 2A., 21, tA and 

jIl'd( 

1l, 	 rePlaC toMiirt isolls 2, .1, aid 51. 

Stat ist!hail v, we will rui rit te tto 
,va hrate whe . a int t(ltipmisoti, 

('Srirtltci horn t iet ol,,tvr d tre'. lOwtrit 
Ilthatls. i,, siglific anlly (iltelrtil from /r,. 
I1 Ill (l tI M(IIlllH( t this Itel, we firtt dei er­
tili tilic satlldarl e'1-l of tille 'cs illitltcd 

( o€fi 1 till mII C~t' <llt I llltFl c~ll, lholl 

the 	 ( littattlllnt s;lti l'i(iilts (l tie11(% that 

biiim \ ,. lfrtrl l, rlarolmo'.Vi, (1 3 ± NfL) 2ajidt 

Irill IrilJmilltim is il sqatrre 

PI 	 2)2 + (1 2P 1 2)" + (-.. 2)2 a r 

wlIe;.a'O ( ll st'tlie exprI ilticrill.a liel of 
ill' t'Ic i r is it tirl t ofXptlilltrt l 

rCplicatiolls. All Cstimatc o(40 Catll 11' lhourild 
as thc CXlwtirii('nt;rl ('rr>ot rotit Iliart;lx'sis 
of v;!riatll' table. Siril larlv, the statida l 
et')or (ar ble t(a tllawted forl ea1 terill rllrt 

(l tliais ll. Ili l. c(a( h experir nrt, 

ilc mriajot tlrlstliolls r tg llg Rhizobiuum 
illirlalioll would i)t' answ'te'li. 

!lycine max (Soybean) Case Study 
Soybean glail ",ields frou exlwri mnit 

.\S 620, ri t; dtli/et (ottphleht(' block 

Ol)ipl I gives the ainalysis of' \vriamticc 

decsign eXptlrictit with fot rel)lications, 
will he1' Ursed as a cast' st thi ,fAtl inlstSite 
iatac ;datavsis. 

ad lli sullinrv sulistits. The model 
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EXPERIMENT NO.: AS620 
NAME OF COOPERATOR: J.R. LOCKMAN 

INSTITUTION: TSAAP, PAKISTAN 
LOCATION: LAHORE, PAKISTAN 
CROP: SOYBEAN, GLYCINE MAX 

VARIETY: WILLIAMS 
SOWING DATE: MARCh 4, 1981 

ANALYSIS OF VARIANCE PROCEDURE 

DEPENDENT VARIABLE: SEEDYLD 

SOURCE OF 

MODEL 8 

ERROR 15 

CORRECTED TOTAL 23 

SEED YIELD IKG/HA) 

SUM OF SQUARES 

7368172.03333333 

2282160.125C0000 

9650332.95833334 

MEAN SQUARE 

921021.60416667 

152i44.00833333 

F VALUE 

6.05 

PR > F 

0.0014 

STD 0EV 

390.05641686 

R-SQUARE 

0.763515 

C.V. 

15.886, 

SEEDYLD MEAN 

2455.29166667 

SOURCE OF ANOVA SS F VALUE PR > F 

BLOCK 
TREATMTS 

3 
5 

97807.12499999 
7270365.7083333. 

0.21 
9.5b 

0.8849 
0.0003 

Output I. Analssis of variaine table and o(lier summar%statisti(s for an IN LIT "A" Experiment (intrasile analysis). 



still) of sq uares in ludc s (aI) tht bl)ok 
(BILIOCK ) sIm I stqutats', ith (lhe ee 
of ftreedolul, ad1 (1b) Ihe I ;llinll 

(TRF'I'\IS) tilln of stuanes wvith 5 
. Ih mli 

with 15 deC rees 0f Iit'toIll +i the cs',tilla tc 
ofl the' expc.rillicntlal t'l1(i(+ and it is used'€ l 
c'\alt uningu the' +impl , 11(tc (dI ilw Irt+al -

(le, e(.so. lr.tthtio rrr ltnali;squ l(, 

., 1l tt F "al tlt'.w illh . a1lt In1 aflilt -Itidtg'Ir I 
f i Tlhe t<a lt tider IPR I i IIIcel eill 

rlrlabi lit' o illl level: d Ial lit'llf 
tht)Ih11, olht' llte t hi ( ' inl( ni.\afa d illl'iali,+
T]he' l" \aIf tv 9>!.56i d c;I'. l<+.; .+t;t-

n11W ll(l ll (' lt tll~lll 
J~ltitiiIllc ill liiis;islIltei t ;i, lie / 111iIlt'a I 
IoI lt. Il is I t fII he 1,c 

tls ie die,Ili-

; hasi.O03o i l' ishe P ral)( > 1. ll ( ' icl . 

11011 eli' Il l eti( t a ;-t' i () l.) elI flle(.;Iic t i It I 
ll (,s o ()l I n mi ,tl t ()I t iet , llt'ai it thltN iol,()inr((, Ib\ 

Iw'ili (I'p tol( )halltrtll If. ileiila'etllthan+i shltstol lin 

Il taliedifl ll (thellwi ,ol la It'nlt( ial 
tsl ilnt' lllt s la- i (1101l 9.5 of 
iT dLit',htl ad l!j)t lRltil 
tl\tl \ll afitall elw\t'idttivalt al tr i

ah l] l I. \ aItIt o)I Ilicc ( i i neIt 

aloni . istl n i l i est(idle 

isl i 'l'h.w. ;I( -I ali ll oslok t1, ,c1 t I\,llill 

(I tlin t jillt alpis;,,+)ia lcdilleiiecam ct( i';lev l d is a(1bs, withl 

kg ha otl lillt kct lthp ,,lil II t 
t tillt rcp aItt la(li lititna L 

il ilu'ale 

oflilpt 

lthl;ilt
l 

t 

liinu'a cl;a 95) li l m ilihdrn(ct iniciva;l 
t;ahuIttawd lotr ca( h e~xptelilliit, tOwn \,'. 

10 l Xcla (t 0 :7)1)t1'0(1 of t ttOstl(ale ll.co)lith',Il(cinte'rva;lloi 1),Itndc(h lh In(t l 

( hall( c. 

,iili-
-an ofiial Iwo'-

.l pi i-1 
iltl of 

aclio (s(coIipariso lsI aiil3) ci Itlbe st'd 
on l t. Ingilit ud d significan . v']'ce(if 
th(eIhstatistli ic or tht ' itltl ofltlt (o ill>dli .e 
ilntieval. Quick pimct-durts hat'valting 
te ilpoiltllce(, of ail illlr;ittioll ilildclh 
(h'tlitii ing whcI(lh l itc eolnfinllc c imctIr­
va\ i in Itid+.cs /,cmt aw+lt wlu'thtcr iluc I valuet 
iuasa si.,lu,n aih Ich\tlr c'l icrthat)0.(05.1It 

n slaIh' t (i , i ll t(-,ili il te inte'­

a( (011 iitl(+ t' I() 
lo'tnalm I llt ut'Il, [hi 

lthl ,ilt ldcp l 
a;ndlt s+l~l lda d (.1 Iot 

it N scliotn th. if)(i 
f11't I 't)hiiais w llXt 111,ill tt, i.,ani1101t l 

itn (It ,il. ]a).(.]S 

ltelmielr.tw llli 

wilth itin)1t
exlii :l() ilov 

wilh rls p (.t t
i, if sn illcm) nt. with 

tIts' ln) i()luei 

(o Itall tI! +., 

be ill l l t, 

ll t' w iill o te( 

on Ihlt l ".t ili(ti
l ,€ mn hsIhI\.cl 

lat effcti 's 

\Iti rik'ie,l li\ mVusih\ l one 
Itiol h vlet l ihc 

littil ill. w i,', with01ik 

itililt\ i? r ia )TI, )il(. 

[ ltilll 0o'oI t)l is 

oIll ; I tiI o filtsli 

t ( N 
ll Oahnd npth 3,iinte saltri mitilntaie 

im)(tIllatio~n im,re.alst \h'lds. whetther higuher 
yieldsc n (all o taincd( with intoculationr 

l l \) )il f tarili/e,. nilto or v+ices ert'i,;Indl, if ilo ittllat ion increass yie'lds, whet her 

lhol (l milali ra oml ,lI r tll ­
nale ihr.pl).iincinl (Itstjmn., 

[l lir l (I1 (t itol:t h ell-ercincil lae allalollVit ofll the, allt,tiltc picclt ( t Slawt andth 

it nalt(It \ic . sIheiIlt 
iiolli l ilit' whiIO wlr olr not 

tht'c Im-dllccc ( onl;li) ii t,)tf llc'n s.' The it does' so) ;it bol)h high anid lowI,,\ ctrtilitly 

St'l gl , g i rlltciend (I fl IIlh n"lill -ic, aleveli.l IlcsIe 
a+ndiltl( It aindl tipptr lim its.+ of the,:)
pci'rcctll cltnldcI( c illtt'r\a I ;itl c in lilt' "stll+' 
ttnhls a+s thet tlni (A[ mea.wt'.;relunt:it, i.e., 

kg hiaI*l())r grain yie~ld. lh" I ' t, si ; isi' (lt -) 
c( 1(l om)ill li ()ll 'sIhct'ltl io of)llh t linlIe 

Itothe' sIandld, e'rror of tile c'titlnc(,. 
jui gtl](,impl-1r,n)<(.'+he llh(' i\\'t lincr-

Ill O)utput 3+, the r n it yrie'lds ;It(.
pllt(.d om bytl),,'pt li(altioll ailo~ng with the, 
lllnan111 and+( standard;I(, cmI(is (xv.it+ill pattIti­

thu".v,' . (In(m it has+lit','+ dlu,rinii 'l that 
(c'ltall (t lil)Iison11 ale( illil] [t t, one+, 

call go( to tlic, tab~lc of' Inca';ls and se t he 
aictlnutI n)iagn i tuih, ofI+rca,tnien,1is, N sounrce', 
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--------------- ------------ ------- - ----

-- -- -------------------- 

-------------------- - -------- ------ ------------ -------

EXPERIMENT NO.: AS6ZO
 

SEED YIELD (KG/HA)
 

I-- - --------------------------------- I 
SC OM P A R I SON S AMONG T R E A T M E N T ME A N S I
I-- ------------------------------------- I 

STANDARD ERROR
 
COMPARISON 
 ESTIMATE OF ESTIMATE
 

I: INOCULATION BY FERTILITY INTERACTION 
 -125 195.03

2: INOCULATION VS. CONTROL 
 1167 195.03
 

2A: EFFECT OF INOCULATION AT FARM FERTILITY 
 1292 275.81
 
2B: EFFECT OF INOCULATION AT MAXIMUM FERTILITY 
 1042 275.81
3: N SOURCE BY FERTILITY INTERACTION 
 379 195.03
 

4: N SUURCE: INOCULATION N VS. BAG N 
 922 L95.03
 
4A: EFFECT OF N SOURCE AT FARM FERTILITY 
 543 275.81
 
48: EFFECT OF N SOURCE AT MAXI11UM FERTILITY 
 1301 275.81
 

5: MAXIMUM VS. FARM FERTILITY WITH INOCULATION 
 303 275.81
 

95 % CONFIDENCE INTERVAL
 

T FOR HO:
 
COMPARISON 
 LOWER LIMIT UPPER LIMIT 
 PARAMETER=O PR > ITI
 

1: INOCULATION BY FERTILITY ii..-RACTION 
 -541 
 290 -0.64 0.5304
2: INOCULATIGN VS. CONTROL 
 T51 1583 5.98 0.0000
2A: EFFECT OF INOCULATION AT FARM FERTILITY 
 704 1880 4.69 0.0003
2B: EFFECT OF INOCULATION AT MAXIMUM FERTILITY 
 454 
 1630 3.78 0.0018
3: N SOURCE BY FERTILITY INTERACTION 
 -36 795 
 1.94 0.0708
4: N SOURCE: INOCULATION N VS. BAG N 
 506 1338 4.73 0.0003

4A: EFFECT OF N SOURCE AT FARM FEkTILITY 
 -45 1131 1.97 0.0679
4B: EFFECT OF N SOURCE AT MAXIMUM FERTILITY 
 713 1889 4.72 0.0003
5: MAXIMUM VS. 
rARM FERTILITY WITH INOCULATION -285 
 891 L.10 0.2889
 

Output2. Estimates, standard errors. onfiden(c inmerls. and signifiance tests for planne(|Comparisons among treat­
ment means for an IN LIT "A" Experiment (inirasile analysis). 



or fertility means. 
The individua l 

focus oil witr 
decreases) O(cir. 

tnI 

the yield inctlsa5sc (or 
Refeurin g again to 11ie 

tratme nt comparisons 

outu)t2ls, the tr'eallit('I comtl)aristsns ((Oi-
pin 2) and means (Ouutn 3) enable one to 
evalute ('tf(ets. "Irallnelit cor1l)aniso I 
indicates that tlht ilocillatioi hv fertility 

is close to the lower limit. The I statistic
 
has a p l)ioal)ilityV of 0.1,17, which is rtela­
livelv cl)se to the 0.05 level generally used
 
as a (u10ff point in field iseaI(.h. fit this
 
case, if (11 (lit )5sc li( !)0 1r( ('Itt (ol1fidt-lice
 
limit Aor assaying iiipoitlice. tlhu /e1o
 
, o , limits (th,
wou'tl sidt, thccmlidiI(c 

actual sigiililicaii(c h'vel od the( I Itst is 
le'el inttraction is not imipotamtt: that is. (1.0708) arld tw (ollipal .sli would be 
lie'tagtiitllultho tlwi(e,,ias(,(llc()il( iiipoitalii. Il this12- d(Il ,lli sitatlon, the 
latioli is essenitiallV the samle at (e;lcI l(eel 
of fetli:;t\. 'hla the iuteractit is 110t 

inp)ortat is illdicale(d b) liht. fact Il t 'iv2) 
is b ckewt ('d \ lilt' tiw() 9. pit(-ll ( nli-
(helice limits (-511, +290)) .lhc' I statis( is 
another way of hookintg at the salutithiig. 
The I of -().61 indi(ltes a pmlbalilit\ of 
0.530'1. Ii otli -'o(ids, th ete is lbott ;a:1) 

petr( i(liachitio(-()f gelting this %;Itl( witi, )m 
regatrd to tattlnwiit ef(. t.. thc siut pi-
ability as will (talm ( aIlot. Sim lthis 
intm -laction is It()t iniml)< l l, Ow~ sim plhl 
cIf( its 2A\ and( 2B ( s bit) gimicd.. S iww-u , 

tillies, hw('vt, . wulttlit. ml() o [ ;I mill) ­
is(i1 is i l ;1llt will not be t, ())\l~ ios. 

,]real 11ll l l m ism)i i It)(tIIL i ionlnl 2, 

vs. ((illlol, is :lil)liel (easily dctetnli( t'I 

(es".(';tlie x\'otl(l go)()1 ttte1lItei(' oli)a1­
isits lAanltl (N,,oilicsiitljieetfects). 

leo' with ell(t111l fctl(I.A, going 
Ilimh tl",ll t c salutile asm il , )l(>tcss ls('d 
lliove. ()It(e,(,- I1hat ni(host ()f thec (ffect is ;it 
Il Iliaximtm e\e I. lhe 95 itIrcnItiilit\ 

olifilhel(' il lte.il .iotMl)iasses /ulo fo 
buttI( tlfil tili \ Itv l lI, t )Iatl\ . 'lI 

pl)ktlbilit 'I the / \Aal tt iii , dlt It) 
(ut]ai c Ah)tl(' is 0.07 (0.0679). If w)i' \\l'i 
lo)(kitg,, lot ,ii tmtells Ilha miglt bc tllete,
()It(, Inigl ;tt titit(cpt .l <. ]ch \tl ,u , i 
(;in((, is lilpm k)t ll fill,, situttionl and 

(,,stitiantew th(, e-It It I toh . 5 P)' kg hi. 
\\'itlh iteatile t 'lff( I IB,. dit N sotilce 

,,i Inlp h (,AtI,( ;I tni;t i \ i Iilti Ilt I l Ii IitI e,.l l 

a( ltits lot Iltomst (dI Ith ('l1l(t uit( () N 
(as(' l T ' iltill shows tlt t 5111 . 1 . !?'> jit)t ('it ( mll ihlt15It ('Itt .0111r( c il11( al(Ornii('nice ilnItet val is, tto)whtleclohi,,t elo IarI;ls niowli.el, Ite.al /el t. ltu11le l)<lialiility 

ani tlat h' I \;Ilt(. has 
0.0000. Tlia is, tei , 
chati( it ntel ti ;i ( 

(l)taili(d I)y chali(e alo 

a pro1:,t lilit Iof ( 

is less hIII ()1t2l , I111 
fi is, tie lliIi, 
. Ie ol Ilit' 

is aii effe(t dIll' Ito inIt nlationl. 1111' (sti-
llt'(l InIagliillol thisell'( t is;mn in( iease 

(if 1167 kg ia with ;astitdlaid ('2012 (d1 19.) 
kg hi. FIoll 2hc. 95 p1.( vin (l;li(lm c 
interval, wc wotld cxle'( Ithc il Iet;i' t bc 
b)11tiwe n 751 and I.583 k, ha. 

\']'lthe r fttifi.,lr litlil ''_,i intl i hizo-

fI i(le i hg (lit 21)1ltilll(.is().0(0 

t (..,', 1Ii 2s ll (d 11t-t li itsls tt). T1lie 
at tAial ('flu( liei. wits 1,101 k,, lit: 21 in 
ohw r)wtIls. m)II(o il 1'\l)'ctI() gl, atl 9) 
pitt( t ((n12h rati illt lease mtlipal.dfilt('. 

with }a4 nililogcln sotte1fie il WI)lli713 
andtI 1889 kg(, li I) pia ii( in- lhi:-obhitm 
iln(tIllation at Ihl tl;ixil titl feltilitvleve.. 

Athisli ]m it ((it(shold av)idlilteteli 
1ii )11 (; attt'lnlt t) u l'sillI tof i t 1e 
vichf it( I';tse i11 e.(ili\nalei t y nlilds () 

bium ino(ulation lave tie sallie e'ffet 1tatitrllgclt Iixed li the.(1 )i. lhe it l leased 
both ft'rtility levels (Ittt'int cil)Iiipalisoll
3+) ix not qunite, ;as o)lm\itns as trcalltuclt 

\i(' 
Ililt-1 

)l Ifthc il)ltlI2 '('
1pltl tst( tu llbc 

l)hots ()\(r thle bag
hc.cstll of insullfi­

comliparisotns I and 2 aI)l)o'('. Tlh(95 l)tr(tl cie'nt N bieing 1lJ)Jli',fd to attain ltiaxiltitlnt 
(onfi(etnce interval conta ins zero, but ztor yield, but this isunlikel liersinc instrnc-

I ( 
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EXPERIMENT NO.: AS620
 

SEED YIELD 1KGIHA)
 

N I T R 0 G E N
 

CONTROL BAG N RHIZOBIUM
 

FERTILITY 

FL F2 F3 

FARM L052 
1811 
2211 
L757 

2756 
2211 
2581 
2281 

2959 
3C17 
2841 
3183 

TREATMENT MEANS: 1708 11951 2457 1 1951 3000 ( 195) 

FARM FERTILITY MEAN: 2388 1 113) 

Mi M2 M3
 

MAXIMUM 2957 2453 3038
 
2250 1943 3136
 
1951 2087 3328
 
1888 1525 3711
 

TREATMENT MEANS: 2262 1 195) 2002 1195) 3303 1 195)
 

MAXIMUM FERTILITY MEAN: 2522 1 13)
 

CONTROL BAG N RHIZOBIUM
 
MEAN MEAN MEAN
 

1985 I 138) 2230 1 L381 3152 1 138)
 

OVERALL MEAN: 2455 1 801
 

*** IN PARENTHESES ARE THE STANDARD ERRORS ** 

Outpul :3. Plot yields, treatn tI1.ins. t rtilil intans, litroge) nmtan, overall mean, and standard errors for an INLIT 
"A" Experiment (inirasi eanalysis). 
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ions call for ajpplying cenough for maxi - (comp ari son)2) and inoc~ulat ion N vs. bag 
flluin yicld. It could( he Iice rcsuilt of ili N (olnpaliisoll .I).
 
n1i I rogt'l leach lutg or 01I Ml'w kSt bit' ng illatl FlatI 
 comparU iso ti1llS t) /vr0 (Irlit' defi­
tlnavailai toIc 
 crop(0J.Or it could illtiict liliml of at olill-asl , but when die SumII of
 
[Iha t 1ht'crop wa s t lnItI ;Ibt o iak it
t acqt'(wt( cross-)lp)tltlts is 110 t titI(0 I wo coI II iII,­
alliounts (quanltit its) of ullincral li Iogcn isotis aclt'sid to be flollhogoilal TEwo
 
(titide ill p)rt'ailiilg (0h1(iiliolls. Intllletii( raili aliolls of nolol llogonal
 

If, wlili ev'\ illillg t llparisoll 3. ilt'- ltcalincit collipal isolls al ist: 
llion111 had It101 bccll dt't'im'd illljiol- (a) WVictil eai of IlilIiv( mlajor ireat1­

(lll).IliS~lI. (oinpa i'~Inc I t'x ildvpaiol aso. l lc 1 s12 

impol-1.1111.~95pi ~ m ~iicucilc~ ~Th ~ 11hivt' associaitd stills of stiIliltsvai is far frontl /(10 andti lc probablityl (IWill 1101 adtf to tile licaliltill s1111l of 

againl TH003. orI at Jplobuili of 11Stwlt.wiiOncet't' gviil 1pill degot'.-o lt't'tilch 

Illaill uie wl It'ff'~ Ihc tslill ± slalldald tialllillc lls iiIoll'of lat' st'lel-vi ~ i c it'l di n( ofl 9 2 2 t±aNiv il t' i s m ) (h' lo l l I la l f ' t 
kg iia, 01 anl illIA'ast' SMll('A WIt'C blclwtel1111 oliI si al ;lg 

727 andl 11H7 kg ha Ole0 1o M~~~ AJ* -~hi~ (b hellot-il-ie IlIIl~. ~ 

itln iia, ±1 sla~ldald cri-ol, is rotiig-lyva 67 lilt im~~ao itvof ti dil) ci 

PcI~~~cIII~ ICdicl(1111~a.)ll/elo 1wil, ill Im 1. Illct' alt' nlo(A 111 a Iism 5tI. Ill' Ill lli i 111 vs. I till d lc cu .,:11 ),Il i w ilclfetiitv cefu' I wsii Rh,-bl l ik oh\iotIsi\ (1Iif(llts :111C14 il' 1xla 11111posi~ 

il.Tc'no tmol 9 1:7pc1 1010'odistl( 1lo 111( sIll;la joi d n ((s. 
iitco'a itill( todu al o gl (I)i an 

vallic~dllc ~ brin is.)50a was 111 l l =1(m falc Itll" III0~ ~ s atl~ o sudC' 

IV.1c N0N0Rcs T1i ) . l out'. eicllasts w o aff'l11 I IOSc I]~t0( of it ~ ouccm ul 
[fafac m is fll ol. ~((I(:O P R~~ lcAhI0NCd lo dt ' la'jt'C i c l~lss l 

cxJpt'lillill ll ii 0a lollwslcilldat ciiilcs - If i (-goiddciaiin, of. oi\\is s ;Illt timw 

tloul ot)lilogll\Io ltlll l oll and c0 It'siat d littt. orthogoniisoipalt' 

2tlislav lil' tl~l swlisl I f.ivel~t~lS. li~t' otln of wasIi iltt'eit');! alow0ever,1;~s tit' 

oft i taltal llt'lll for al two ( (C ;llll(Iols t~at111li ll ll~lsol flitl( l ii 
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Table 2. Comparison coefficients for comparisons 2 and 4 

--------- Comparison Coefficients---------
Fl F2 F3 Ml M2 M3 Sum 

Comparison 2 -0.5 0.0 0.5 -0.5 0.0 0.5 0.0
 

Comparison 4 0.0 -0.5 0.5 0.0 -0.5 0.5 0.0 

Product 0.0 0.0 0.25 0.0 0.0 0.25 0.5 



are no(1 ilildet-11idliI. 11wc (oit-latioiin 

bet wecla ally pail (Ji comparf~isonis i~scqual 
to the sticci ofI it'c c)s-jlodii (Ao illu 

5(ultll root0( Illc i'jiindtI i I t I wo sumls 

of 5(ul-is ()f I h(om o miiismdh (('(1I i itcl)Is. 

Foc evi lli;lc, tIt( tI l lI it)li Il 'Wt('II 
(liHJahiirl, 2 idi I is (1111 McT1253 1 425 

tdividltd I)\ iiic qua5ilc Hl d ( I HlI). A\Ilitw 

il(o dlit ils iw\ ibt d~ctispsiindti as ill 
YIbhc'. wlwc.1 07 is it Inc ipntn al nA Wh 

s(tid'tci (odcc lom (c tiisjitrli (di'Ih r2. i 

labIlt low s (mni'tn liiis) wc l(ik' lhiat (.;I( I 
livtiliciII (tMiilm istti is c ) ic'Lil tjilh 
ouic m, ,w()o niti l c';I'iciili ttilj' 11lisn)Ils. 

Th lli lt t] (1ccllpfciisttis 1I11( ,;t dir 

Ism]i T). i'lir uIlliilcfi1 c (1t ttmli ismcis 2 diit 

I .lc ( kccci'ditc w~iii t',cc Ic 	cciict'l. Ilih.t 

inii iiti m t ii ,lc' iimi imms. Nowti Atlc' i 

(ocIIlIrIs i ll~tt4 c( ii i ttI( /t'!'c ;111d tlu 

Clisidci st'I\ wcctc'li'i lit's \ 	 lilct l lii s 

lua it' cjicccichirdliii Ilt p)c' l'l ( 

fAcsrlIcjc iig, c( cimicc ic 2 iii 'yr~lu 

icti tisilf 
I ilcc Itclc(icIt'sitcc tcflmilticlcc (d 

htiilh~i~Il ic /Im-	 iijtc li~. ~ 
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Table 3. Correlations among treatmnt compaisons 

Treatment 
Couparison No. 1 

Treatment 
2 

CGTparison-------­
3 4 5 

1 

2 

3 

4 

5 

1 

0 

0.5 

0 

0.707 

0 

1 

0 

0.5 

0 

0.5 

0 

1 

0 

0.707 

0 

0.5 

0 

1 

0 

0.707 

0 

0.707 

0 

1 
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Review of experiments for combined analysis 

Adequate\. - No hoI0 

1 Yes 

Retrieve data from data base 

Multilocationat data analysis and interpretation 

fomation exchange with cooperator 

Figure 2. Flom lhi foi~ui l(ai I(Jl iinlsis of I NIT lara. 

Preliminiary Comibinied Da La Aiialysis sho(ws llilla; paIl icn Ia t B::*ilrnI )iU xi r-
Genlerall idiolriaiiol o(I ialk-sis~oh" isonl is 110[ collsisill o\velI 111 uevi roll­

andCx (A) 	19T)7). Th~ough4 ( ci i Is(( is of Illc letillill (ofljxitisohl '1iid (nllo)­

p~iukagcs, IIf( pi iIplcs aIid gelmIji 	 rotlillills is liolh..I. 

bilicdt (Lil :iituiisis ill( hide: 	 lionII I is shinilnai'i/t- l i 1'ille 5 ais the 
basis for tIlw jpltilil);it \ toiiibiitet datal 

(a) 	 Evaltiaiioti oIfite (oisislenlcv of a:iiuiivsis.
 
iI1(liviila eilvirolllelill treilelt11 W hen il iltliasl tia
(1,1t aksts arev comn­
(olltipa Isoil (~sltiflute~ ;(I),os ht itille illmt iI)Iliihtihwaiioitai (Lila ailiaivsis, 
t'tCliiolilttlls. Il.o iICW' t ollponeutils lo but onsiderui. 

(h) 	 FEstimlalionlof liaieatl(w ( oll pa11iSoils ,Yl il o a 1vliolic 
'IVCI I~qd OVT \a ieIs; (ollsc(fl l.y par( of 'arn-OWClIVrolilicil 	 lice yichd

:i tV~~~~~tal!(tl~~~ai \ l l e l s 	 n hIt ;)'at c a fac mo r illl l ~~ i i i v li i ;1( iriajo r 

lilt twot obictuives halve l t aIppioawted acconl illg for N.iehd v'atiaimbilv, is the van-l 
Se(luill jally. If' the (oflsIsICtlUV (Vah1tuatioll liot) arn ll1.li lliwellviititlillll ;ivnigt .'ickds. 
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Table 5. Sumiarization of intrasite data analysis 

Source of Variation 

Blocks (Reps) 

Treatments 

Inoculation by fertility interaction (CCP 1)
Inoculation vs. control (COMP 2)
N source by fertility interaction (COMP 3)

Inoculation N vs. bag N (COMP 4)

Maximum vs, farm fertility with inoculation (COMP 5) 


Experimental Error 

Degrees of 
Freedom 

3 

I 
1 
1 
1 
1 

15 



Seondly, and the matijo reason for the 
preliminary com)ined dalatianlysis, is rli 
recognition that 1lie yieId r,sponse folr eatl 
lrattllt coll)arison titiglit nt rIllaiti 
the same.' o'r all th11ce nx'tirmmints.. "I'hw 

analysis will tleelo toiII ild five inerl site 
ituteaioi terils litweti ('acI 1tt~tietilt 
coll arisoni andIlvltoi,\lits. 

Ill aditin 1t)toilie I wI) new (ollipottetlts, 
the' threetc origilial sotllr(s (d Nariatioln (f 
ear i litaleais~ tl tobchellli('tl 

ill hieoiihiiti lieseirebloks.tiaysis 
ll'('l m ll i mil, l lld '' l tlllll(ll I (ll p i) s, t X :t l i 

('I'I'( A S c lcd , ( M III] I­'..\ :,t'€ l]c lI ci( nIcil.II );I 

iso ,wi t('l)l (',s'illt 

( mllpIarisoIs t't 

silut a ratinIr ('li 


| [< n v v v\r , t u,,t~h 


tilt' average t'ill'ot of the 

All liw l ivirolmllllst 


ll cm)lltali',)II isc('xv Il,, 


u] m)<) c i<n~l l,.ca d i in 
isll(m ll.c'(".i lri]V illc'Sallic idh'11til\ .((u,, 

(a-1 lilloilll('lit mlt'(th- 01 Iool('tl 
tl (tixvil lli ll',; ill t ;:1 miual, sis w'lli-

iflogy , Hi' blocks h idliiiit'h 11t(ltt' 

ttivtloiliis. t'l thegtet's (Ji llt't'tlt~l ; r 

calculated as h Illlfilt' lc ks tht,.ty.t ' i ('.x 
(f [reeloln roiM I thl' i lit lalSit Ildyss. If 

dt grt't's), t.hl ill tmiili lalc al]'Si, 
atr' tiltl prott t fI1 anld ite lItI hitI o) 
ctiviioitnt'It s. Siniilatl. tlit'expeiillclialmtatioial 
titrois for thc in itasiItnlc '1 5t'S~cat' )( 't 
togetllcin'illtetlible anlalysis. lht'l, 
lh-icaialvsisof valian(tabh'Iml t'lih t'lim-

.it(,
int',ltion. 

'TIwo (Tiiit ism o5fthis p1cl),linary om­
l ilild dalta antlsis ;tre explored in dctail 
by C liraiatnd (:o)x (I1957). Iaiiitlv, lietto­
getIii of erianes 
an~d ieteiogeIIeit\ oi lhetrealn~ints bx enivi­

ltltit'llts itlite', I I i w lt i. ( >-(I Ic It'tt's 
ofI tet'tIli. 

\\'tii INI.II1,01 with it'tthitl expel 

illltli lltwmoks ili genieil, tHie expert­
xvla cIl~tltIs :1xtIa IlL ()Ioflivtl mllielltai1 

( (:,lltliil)ll", (Ii' b)\rc'c(' cllc] lll d .; llI ic d(()Ill l' l s 

Il ) ]ia v, d i [ f'c m ;itH1'+, i c hbttk , ud t ,n (l 

tt's,,t; ii ('xli(' (',,. 
t'x)t'lillieiita lllt (itt 

lmilmll'it'i'l (d Al 

tl11c I ld .c lpc illw il 

1)t'J)i t' a <oniiit 
l. t :stltl] tioll of 

ilt' illll sil' exp.ri­

a l; Ha l l n.l r ; ,, 
 ,
 
)Ia2 (;Illl1)(.'] l',i )l.( .S~ l ',i ;] t t( 

LiitI~ ltl 
emxa t;l 
t'xten,. o ( 
ante 

shittlth 
tl)F ililics. 

]xiatit,Il 
ketsi stilk 

Itot( be eollsiht'('( as 
I nflomt t mtt thw,lt,. 

0ll Ithe staldtl "ilgilili­
tiikiiowt. Ftto­

)kt-l l 
ieSed as, liti icatri mt wa\<'t-Ilt 

iia tel et,( xJ'litlllt'ltll ('1l0 will 
)Ii l. i ..

t t' to t.';kt ptl l b ilitv lt\'tIs will not lb 
I '(t.sal, l'tlr lliort, , tit liial I l tiho­

alal\'5is will h' Ith'tltI so) that 

t('lli'lt'o t(mIllct olt'tl t'XIclillicniai 

eluto will bct lt'sst'it'',. 
Iht' sNcondI Iititisli, ltt't'tt'll'il\No 

illary bthil.di allaIl,.,is with p cl',i- th ll(tt lllls i)\ t'wIm' tit cm i n nti'nt iltt'la ­
rtitilll('lits atlldh lt tacMltks fo ('tcivirlml-
ilt-n is s1own ill lTt i . 1It'rt'acft, Iht' 
illlt lls b ( .Iw aI I~x' ] > ff-cl-acli,' cull t1 li,l ll(I ll 

isoti andlm 'i"ai-iroi tnlts will i' tall'tI inter-
sit intelriclis. I'mt (xaIIIth': 

COMPNt i i tlt' iw)/'sitt' ilittlattion 
b t ti itiotulatioti antd f tillit 

Tlhe COMP1 I by tivi r~llcillt ini('r-
a ct iotixvii he ktioti.as tlie (X(). I intier-

tion, also ltt't'ts to'be liatiet it ilthe INITI 
analysis. Fiitsit. ilt INLII ttatlltIm'tis al' 
iln limdlt, ; , l iv c, ll l ct l c-, ml p a)r . ] ll .] N Stl ll m) ir(,; 

istlls, a dll lit' Itallt lcitlts blt ,It\\i lnnicils 
illtelactiolt Aso woult l it mlitlv/t'd as five 

pliltialy ltt' tiotis iletat li 
1) fa(ttl, lt'clogetI('i l il' il.lt­

C:nsid lit'hftoloIting Sc'llal it).'l'he (()NI1 
2 (inocutttion vs. cmtrol) illttrsitc iittr­

25) 
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Table 6. Analysis of variance table for the preliminary combined data 
analysis 

DegrFe--Source of Variation Freedon 

Envirorments 
(p-i) 

Blocks within enviromrments 3p 

Treatments 

Inoculation by fertility interaction (COMP 1)
Inoculation vs. control (CCMP 2)
N source by fertility interaction (CMP 3)
Inoculation N vs. bag N (CCI4P 4)
Maximum vs. farm fertility with inoculation (COMP 5) 

1 
1 
1 
1 
1 

Treatments by environments 

COMP 
COMP 
COMP 
M 

COMP 

1 by environrments 
2 by environments 
3 by environrments 
4 by environments 
5 by envirorments 

interaction 
interaction 
interaction 
interaction 
interaction 

(p-) 
(p-i) 
(p-i) 
(p-i) 
(p-i) 

Experirntal error within envirorments 
(pooled experimental error) 

15p 



action is 1fipolrtillt, hti other intersite 
interactions are no[. R('flicl)ering that 
replication of in irollnlet notlli is 
piossile, lilcnotli ifllt)ortalt intersirt' inter-
actiOlS call se've ais .lll tnlnlte of t'xt'i-
nental a;Iriaibilityv. The influnt Ice of tht' 

pooled explerientul r will be lessened 
and the assumptiOns of signi ficaicc tustin' 
wili be inore closel' approximated (see 
Table 1-4.9 and discui.sion of Cochran and 
Cox, 1957). ~rt'linlilal'Yctbld 

Before pr'teedinlg, tile t,m nollth<o litv 
of the IN I 'I sto of Itealllt citllc( lll):risotls 

alo lltasto he hamlled in ,u(altintilg W 
SullS of tli't'S fite Iltel linll coVS tf ( IIt-

bited dtlata a'lsis. The 

llenlial eliol Stl0Istalno 
taltcitate'd by'statista 

as the difft't' icc betwettn 

l) edlt.itXl)(,i-

eltsitt'is tusniall] 

ilte total stint ttf 

Squlatt'c ;tid tiltt stint ofs(Ituiat!s. 1 ismodel 
then inlipollilt hat the five Itllt'ttt 
(Oti)atrisoll Stills of Sjtlt's add l tihc 

Environment Means Data Analysis 
I1 no inltersitc inteiraction is deemed 

i:iporlait I( during lhc prelimintarv corn-
Ihitlid dta 

('(1111);irimsotts, 

mernts, call 
dtet'vehl)lt'oet t 

tvet set't'ral 

lylsis, the the treatmtielt 

avc''ragd over lit' ('llvirort­

ibc evaluated fo llowing the 
rest' licd it S.'ctioft llI.Iow­

cludic(' of an verrr tein for 
sign ifia|nCctesti i, |nIconfid te in terva l 
estimation are now ,vIaila)lc fom tile 

ta attalvsis. "bree 
atellrntli v's ate- (Olisidltd here: 

() It(al 
( 

t; t. 

(b) l'The inttrsitt' tcltlactiolltlia sqtuarte 

(iil (ol e'slpotinIds to the tteatmllet 
(o)llil l ll I.
(')itifllnttatli'0),li.l 

I) iof t'cav(trage 
all iilsit( 

Elach ,tllttatie 

)oolt'd t'Xclt'riInt-I 

Inll squatlofsoltic .0 

iitltctioits. 

itaIs limitatiotns. 'he 

lt ('110r is ttua,l' in 
[lti t'll stilsl of squtis%with 5 d(egr (If Ities\iatol of the' iolll(, llt' lV ;tsslli)lioIl. 
('t'do;;td that thefive rea nllnlt c(ttlpan-

i, oil ititclsittiltet l tit iSllS o f .ttsltts 
aldd totOit'IrI cat Inc'| tslbv cn\ -ir tl stli~n 

of squares with :(l)-lI ith'rft's (f fit't'dmtn. 
(:olllplt(t-l iprograltl]s ha~nd](, this (lhot(c b\. 

talculaling seutenttial sttns of squatcts 
,Allci and (ady, 1982). ()rdellng (If Ihe 

tt'atlit comarl)atistis is uijl oint ill 
calculating sctttential shis (If stuart's. As 
we know fromn Section IV. it'oevelt, tht 

iitlepletatioii olf (X)MlP 3 aitt (()M 1 -1 
afltr C(M P I aiiti (X)M 2 is mt the sattl 
N sotett cotipatiso ais whet (:OMP 3 
and COMIP I ;art' t'stilatcd alone or ill a 
stqutetttt' Iefolt ()\lII I at (a) lNP 2. 
The pitrary reasoni fot tihlpltlilila r 

collbied tiau anaihsis is to t'valutatthite 
het'rogt'ic tyof thct fiv'tteartinit ,nllar-
1i01n intt'rsitt'te toits.litis,(',luation 
fornls lit' basis for dtt'rminintg t' nitlhl 
and tilt' coilllosiiol of t le ot't rtiil ill 
the en 'irontilnt t'alts dta analysis. 

Both (h attd (i)call Ibe int iating mile 
tatan Ii ' sstttncd p hl-to-plot ('Xpli­
mn ta~l vaf~b li\ T~his ill(lusioll <o :11 

additioal ((ltlpotlilt of ittelsitt. va!ri­
bilit is petrhapsl>S icr n'ualislic. andi is 

colisistct witi lplttiotls stitelillt'ills tiat 
li c'ivilllinitit sit utdl be tttsidtlet'd tilt 

:'Xciiitit atltlunit for itakinu ittlt't'iCt.cs. 
•No poollin, o1 powictiall iit'ttoiieoti, 

qualititics is tt'quaittd ill (). bit rth (p-I) 

titgtees of friottt of (bitl igl itot[ be stiffi­
(itnl..tnlix (c)is tsedil in it' IJ.lI1' 
niii ilo at ioi l final :tlial\-sis.t 

In getntial'(.on' or ]ttre of tlhc inwitrsitt' 
itltticlions will be judged ilipoltaint aind 

rali atialvsis itl atltlition t) tht' p litnliar 
((l llt datla aialxsis will Ie lit'eth'd. 

llte new aial sis will be ( A led tit't'ivirl ­
ttt'itt it'ails data aialvsis:'tli will uIilizei 
data base (I rite tr tItr iMealls fromnsix 1t't 

('a(th tilvi ion nIt. i c., tacih t'niilonit'nt 
is(it' roneitlicrion witli six tlteatii'ill iiit';lls 

as obsetvat ions. 

.'1
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Feawirs of IN unvinn"nen I nicans dam 
a 11.1 INS is i I I cludc II.c. It I I Ic I I I I Ilc I I Is lorobst. I ­
valiolls and ;I model lol-IntlImcd floill Illc 
pre"'ill-lilial.\ (milbillcd daf t analN-sis- ImI 
1-t-duccd it) of Imiallit-IcIs. 0I)c m 
illorc of HIc illiclsilc illlcla( liolis will bt, 
titili/cd I.S;l (d cxpciimrm:iI \,Ili-
abilil Im . sig'lliii( Incu luslill", ;111(1 (()Illi-
(1(.Il( c ill Icl val c"I illl i Iiml. I'llullmst plmll-
ising ( alididaics it(- illc illicim liolis 
betw ccl) clivirm illicills Illd ll(.;Iltll(.Ill 
(ollipm ismi" I 
init-im lions wmild lit)[ bc (.NJ)(-( lcd I() bc 
Ia Igo,. 

lim 1;1( lions briw(vil cm ;III(I 
nc;timcm ( ()mpmismis2, 1, mid ');it(- mow 
likuly. tAlHA dly dir COMP 2 ( "m1mikm 
of illm tilalioll \s. ( mlll(d. S()Ill(. cm itm)-
Incills will gkc l wspolisc I() R/11-_()/)mm 
w iluic:ls m llul s w ill l1w . *1lit. 111,1"'lliludu (d 
ihv M NIP 5 inuishr iniovi( lion will 
depulid ()It 111c Ich lic(lillclum cs brl \crll 
1,11111 :111d Illa\i1m im 1(.Ililil\ 1(tw's lilt 
cilvilm illium s. A ll illl(,I;I((ioIl lw l \crll 
cmilmillwills mid (mllp;llisml I is lll()I(. 
dilli( ilh 11)ilildclsim id. 

T llC (111% m cm ls ;Im ik sisil()Itlll(.Ill (1;11;1 
sho I I I If bc s I If I it it -I I I I% I1(.\i blr I() i it( IIldc 
,!ddi Iitm al v;I Ii;Iblu" It) c\p LIill m ;11 lc IsI 
it(( Im ill 1( )1 iIllp )mIll I iI I I cI si Ici 111 cI 1(Iit)II 
suills (d s(lim ics. F( )l cv Illip1c, if (-It\ i-
lolillicnis k c d illcicill i;1I ilm ( ith lim l 
ic"poliscs. 1hril ()It(. m 111(m. Lit Im s, no )I 
( M ilt (fllcd 11cm It(.Il\ itm Imcm 1)[11 \;It\ iI I g 
allioll''" Ilir c I I \ iI I I I I Iu I I I s , I)ccd I bc 
i(Icl I I iIicd . 

INIA Fw;isdrsiIiwd to ill( hid( mc;ismc-
11)(111(s ;it Ml si;Igc (d gio%\ Ill ill mildi-
tion to linal ( iop iulds. Nodidu miml.wi 
aild limillIc wci"Ill wcic tmom, Ilic 
caily dotanimiii0iis. dm;i (mi bc 
I[scd to ( Ilw plu\ i0irs iw ( III'llion 
slaIll'sof cach (,nvil()Illllt.lll. BoIll 
arc ( oll(illtiolls vm iabics. but (Ille to Iidd 
expelillicillal plobluill's, Illc llodulc dma 

3 2 

havc hccll IlScd lo lorill a didlolonlous 
X,;1Ii;Iblc, cillicl. ;I ]cccIII Ilislol-N of llic 
Imuli( Illm ( lop m. no Imviolls history. 
'I'licil I dcgIcc of licc(Imil oI Ili(, COMP 2 
illiclsilt. illicim lioll of llecdoill is 
assm imcd .illl III(. illw)m lion \;Iri:Iblc 
b(qhvni M A1142mul puO m" i(Vilivory. 

Fllc Irtimcd Illodcl Jon Ilic clivilmillicill 

will Own im ludc(l)-l ) 
\;Ili;1blcs 11)l 4.11111m illicills m id \;l1i"IbIcs 
Im bolli ililer-
Site ililerm -lim is Illm 1!;I\(' I)L-(.Il Sll(m ll Is) 
bc illipm [;lilt ill (fit' piclimilmn ( mllbillcd 
(LII;I Fhc (p-l ) clivimI.Iliciwil 

;Il i;Iblt.s;Ilc indi( ;Ilm \ Il iablc, (Allcll and 
Cmk. 1982). ( mistim wd so ilmi (lic sci (d 
m iAblus reprum fits 111 mllmgmi;ll scl, It 
miccmilwillu-111:11 \ Ili;lblrh lsburll 
Lilt.(] ;Is it di( 11(mmimi" %;iti lblc 11);1( ( ()Illll 
Im :ill illicisilt. lion, Ow IcIllm ilill". 
(p-2) umiiomncmA \;iii;iblcs mc mn­
sIIII(lI.d ;IsilIdi(;II()I 

1() Ilic (11(lim m ilm is %mi;Ildc. 
W ilh 111(m . Illall m ic (li(liolm liolls \;Ili-

Iblcm willlmjr( ) 111mv (mll immus clivi-
Im illicillA %mi:lb1cs. t A ( 111,11ioll (If a slim ­
(h id (.114)1 lol ;1 (1( ;lIllicill ( m ilpalisoll 
m im ,( im iplcx ditc it) Lit k(d ()I 
I cI, illc ;11 sII;IIvgN (d ill(- piclim ­
iI),I I\ ()III bi Iw ( I (h l;I ;I I )a 1\ sis h )I Ino )dc] 
lot Im ILIlioll illpill I Ill(: r1h 
111ctils (1,11;1 111,lk siN 1(-Ill;lills illc sim ic. 
Fl mll [Ilis Iimll ;111,11\ Sis, ustillimus mid slall-

I I ( I I-I I I s ( d Illc iII I I II I I I I I I c; I I I I ]cI I I 
oIIIp;II ist'lls ( m i bu ( ;11( tll:1Icd. 

I'llc lw \I sc( IitIll i\ c" I ( ;Isc sllld lor 
Ili( kpr i (Ci( c)-wirlimim) drimmstriling, 

mi INIA I' midiih)t iiiitm;d dai i iwil\sis. 

AT CICER ARIE-11NUAl (CHRAPEA) 
MULTILOCATIONAL CASE 
STUDY 

Gmin \icIds lioni 20 (hickiwa cxpcri-
IllcIlISIm\ cbccII I.c(civcd ItoIll coo1wrillors. 
Six cXJ)cI illicills -w(.1-cliol lised ill Ificnitilti­

i 
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Table 7. 

Experimnt 

AS480 
AS487 
AS496 

AS498 

AS507 

AS510 
AS51-
AS572 

AS603 

AS755 
AS762 

AS769 

AS962 

AS968 


Cooperators, locations, and sowing dates for chickpea
experiments in nultilocational analysis 

Cooperator 

B. R. Gupta 

Sharikar Lal 

A. S. Tewari 

N. K.Gupta 

H. N.Singh 

Dy. Dir. Agric. 
R. P. Pareek 
H. G. Siqgh 

K. A. Malik 

A. K. Habibullah 
0. P. S. Shilhodie 
S. N. Gupta 

K. A. Malik 

Md. Shahjahan 


Location 

Kanpur (UP), India 
Fyzabad (UP), India 
Gwalior (MP), India 

Jhansi (UP), India 

Shahjahanpur (UP),India

Bareilly (UP), India 
Pantnagar (UP), India 
Kanpur (UP), India 
Faiselabad, Pakistan 
Mymensingh, Bangladesh 
Shahijahanpur (UP),India 

Jhansi (UP), India 

Faiselabad, Pakistan 

Joydepur, Bangladesh 


Soing date 

Oct. 1980 
Nov. 1980 
Nov. 1980 
Nov. 1980 
Nov. 1980
 
Nov. 1980 
Nov. 1980 
Nov. 1980
 
Nov. 1980
 
Nov. 1981
 
Oct. 1981
 
Oct. 1982
 
Nov. 1982
 
Nov. 1982
 



Table 8. ibans, standard deviations, treatment comparison estimates, and standard errors for 
Cicer arietinum grain yields a 

Fnvironment Man -entMea v b ----- c------ Std Errd Std ErrStd Devb Treatment Comparisonc of of 
1 2 3 4 5 COMP 1-4 CXMP 5
 

AS 480 2896 
 146 -17 1063 -351 668 24 73
AS 487 2269 247 -40 15 69 202 
103
 

-25 124 175
AS 496 1130 113 -116 211 
 97 -73 -53 56 80
AS 498 1764 573 177 
 344 250 271 354 
 287 405
AS 507 1060 383 252 89 
 215 -118 483 192 
 271
AS 510 2493 145 -115 260 -10 198 
 -42 73 103AS 513 2128 437 -302 -94 31 52 -271 219 309
AS 572 1869 180 -182 611 -248 
 284 -278 90 127
AS 603 2097 442 221 -87 300 183 
 608 221 313
AS 755 1904 264 27 360 2 202 25 
 132 186
AS 762 2536 238 
 -42 -187 10 17 
 42 119 16"
AS 769 3576 
 336 -52 448 -135 -240 -208 168 
 236
AS 962 2291 247 
 -40 121.0 -262 625 242 124 175
AS 968 1656 219 -10 398 104 146 208 
 110 155
 

a All values are in units of kg/ha. 

b Standard deviation 

c The five treatment comparisons are: (1) inoculation by fertility interaction, (2) Rhizobium vs. control,(3) N source by fertility interaction, (4) Rhizobium vs. bag N, and (5) farm vs. nmxlim fertility with 
Rhizobium. 

d Standard error 
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locational analysis diuie I) t'xort'inl Ilow Ihtl im)ortanl, one'aiplroa(l i woult have 
.yieIds, high cot'lfici'lits of var niation, or bet' plroce)d-t ,dirl to ilthefie, )nlipar­
t(lhle elrM'lilt'ntI:l fieldII irth'lins. et'7 iso ls at lit l iohI)o o flll I utpll)tll. These 
lists d o e ;it'l, ctn solv:i(n I lever. ilt ilnlasiltl f te I(() l1a 2ge(rilt o tinge n 
datls lr it' rmtaining 11 txaiii i t tso 

iI's. standard devitio n, andl aii,llicll 
tmariso n 2ti t t ' lltt(ln iolsatnlls. 

art presnt ed inllable 8. All <a|l i io 
(:itc done wil l Ilc sialit lit l (oij it t 

l)kage St isti, Anola cil (S 's.t is Ssl 
1982). f eotlx 

Fioi m Tbl (e 8 ilt2 n. of1 ilt. 
intl it' ill e( l;ioni l pa I andi3,sllloflisonia 

spt( ilitlll id o ,1 97lil I, f ttplit\ ,i[ N
sotlltet b\v tc(' ilitlv, dho 1) i applq.i to> bet 

ine oll)i<oll l et14) tt'i 
' 

n tldivf .i olfll(L t'l
If mu inlturqntm ion all h ts mi tW e1i nhain 

itot is, (:()fo
aindl (C() P 

(:()Niii ) i5 ts 
illiiti aiion 

li 2 (in t ( ilation \,,. ( lll)l
I (N s (ctt). andril lwc c I'l~it 

X\(..I~ laxill('iits iti iit l\ixlile i 
. 'lc :id,. l2i theseof 

felo ill vnlii tislcn .t t( ,lleisiile I t 

litis lll\t'l pitoi. i. t lhe ' iOstlto-

tinl i ol COMtPI2.(mII>lJI'i5.,1 ettltliall''lllttls 
a"ll th'tm ill ellsl: ie l :inttxtei-ab , 

(Cot hIlina nd otlx, 19T"70 id )tlo l i a 

d cmtl ositioo l t'th 

into > lis it' ililt 
Iltwkit h xlgt~n't'xt~ti't 
ltioliilv t lyet'xl. ri 
F slalistit with 65 

frncdti ll tO, 
liIlln s iln ter 

ilifiailcthIe 
,ltr ss lh l. 

ietsil, ill ile 

llio of al1 I 
squa~re' (pldt 

itils lh(
l till. i.t'., Ow( {(olnsisultllt of 

lll ci ll i rlioll,alt if lililt',-
iliv il .nlil, (Ilabl ed~lit,expl i-

tiilis.lte. \;lt(.lh ion 
ll sq l llc o ihtc tcl l lilt' 

e'xperimeta~l crluoi) whlile 

noliltitlt lnlf s(1 inlule 

il , l c lxst'v(i'ntts, 
eeiin ltiitl tit'tof I' 

t' ' , int l(iol.5 hc 
andl 2101 dlct'c, of 

llt'l jill , 1' li-

PiR > 1Fis the' Iprllaililt\ ;11 ln ,' \t'tlvcof i 

va:luelt c.Xtctvdtinl I lte(;f t law vahli cI oflltF)l 

iIm thialncc ailonei. ,,ssm icitd willi al sma~ll 

p~rtobaiilii l eve''tl, lh, F" %,,lilut(, of 2.55 is 

unlikely' to) outr ]tlit-bch ,~ailone.. 

If' the complosilte eva'luatioin of Iht', Ir'i-

ietls by c'xperinm 'ns iiiil-anioin ha~d ntl 

ve'tr thti il 11 ci tie ein lcnlt x le.[lhc 
al\lilsti it'iii stlmvo ll iltfRhiobim 

illand trt':l 'of tiel;cius 2 is 317 
s kl, l i (widti a st iait ld e'rror of .t.63). 

Inh vtion ineltle ttliln of illt ' of1 2lt iter, 

t-slil' i lt. isnm t al \i ileut additionae 
ilaiiu it 

1iitoth.,,ille('((s inte! 
lht. ph 

,,,is. otfn ll 
bt-ciktho n 

liti i ll ile i 
plllltiall\ 

i> eo l ., I,() n;Iull 

a(t I 
i\O\P 

ltitti ll 

(O llc)ttal5lt'illielv I nX rs i­
tlieinn. 

liji, Kti llib' lit't ll.­. dtaiie 

je i e n sllSetii V, colill, a1
of lilt, n a cirtnlll'lsbyv t'pcri­

eti 'tlioln1 t1t u )I*l lII o five,
]lt'tirlogt'1lln s illlc'lsilt' illtcl.-

It illS. F:1( )\ l t Ic ls five slim o)1 
in ()nlptit,, IA aindl B is, all inlt­

twe en itf ll- jt (;ntIl thleil3t 
OM, tt's t llpli , ns. VW ith 

I tl oiisn nl, 

f)I ti tiiilltti (ll lJjl tll,tht 

t f o b ti 
litll\. Tho "YPE I S 
stin , (J ,,ii uit .+is(.Allen 

\ilh it I't 2t llm 

appla, lelingin s fOMPII 

eilf IN tII s 

l livt illtrsit, 

s l qtitl 1­
lt' ,eiential 

an Cail(iey, 1982) 

()MIll lrisois 

)I, l' t(e(twP 
i n g  C ()5It,OP t,( iP()\I 1 Ajl il iet 0bit 

I,.A.while ()tloill M ( 't'l li ll tCOMP 3.
COMP 4, CONIP 1, CONIP '2, CO)MP 53 

5(Xpttldct's tit lh lit' lders tf i e ch oi f 
li\t' tcltqll c(ill tc illilllisil alnd illttclsilc 

ili~iai li i ltllsboth ot p2ll will a dtlIo 
fihtc ist~ f~ i~r.tf ltlinl'itSlli lr,, I 

i i aciilln it orifmsen s ifIhc t'lssi eg la ­
ll lla lla ",is of l Ir ialtc Iable' (A ()tllj)tit
-1. ,Sinit (:()N!1 2 aindt (:() P .1 alre the 
nai~ i quet'sions Iml INI.IYI, olll the' itwo 

ord'l inlgs ofl )tllill o It1,A and(.tB needI'l be 

(ollsitl'it. 

IlT ht' I ci liil msofiItl hc ,'l li s of) 

squal~res depetndl on the' ordehr of Iht + inplut 

vairialehs. \Vhile lilt- C()M P 2 inilt'rsilc 

i m ai on stini of*squal~ res+is large' itcgard­
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GENERAL LINEAR MODELS PROCEDURE
 

DEPENDENT VARIABLE: SEEDYLD
 

SOURCE 
 DF SUM OF SQUARES MEAN SQUARE 
 F VALUE
 

MODEL 
 125 176489834.80790792 
 1411918.67846326 
 14.55
 

ERROR 
 210 20379847.99593814 
 97046.89521875 
 PR > F
 

CORRECTED TOTAL 
 335 196869682.80384606 
 0.0001
 

R-SQITARE 
 C.V. 
 ROOT MSE SEEDYLD MEAN
 

0.896481 
 14.6985 311.52350669 2119.42228836
 

SOURCE 
 DF 
 TYPE 1 SS F VALUE PR > F
 

EXPTS 
 13 135443513.81492710 
 107.36 0.0001
 
ZLOCKS(EXPTS) 
 42 18639256.68725741 
 4.57 0.0001
 
TRTS 
 6315656.8570714F 
 13.02 0.0001
 
TRTS*EXPTS 
 L 16091407.44865193 
 2.55 0.0001
 

T FOR HO: PR > ITI STD ERROR OF
 
PARAMETER
 

ESTIMATE PARAMETER=O 
 ESTIMATE
 

COMPI -17.09476183 
 -0.41 
 0.6818 41.62907964
 
COMP2 317.15903135 
 7.62 
 0.0001 41.62907964
 
COMP3 
 5.16672785 
 0.12 0.9013 41.62907964
 
COMP4 172.69715803 
 4.15 11.0001 41.62907964
 
COMP5 
 79.15324651 
 1.34 u.1802 58.87240902
 

Output.1. Preliminary ombined data analysis inluding the combined analysis of variance table and estimates of five 
treatmenttt comparisons averaged over the experiments. 
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SOURCE DF TYPE I SS F VALUE PR > F
 

EXPTS 13 135443513.81492710 107.36 0.0001
 
BLOCKS(EXPTS) 42 18639256.68725741 4.57 0.0001
 
COMPI 1 16364.92939234 0.17 0.6818
 
COMP2 1 5633031.66550373 58.04 0.0001
 
COMP3 1 14043.06617504 0.14 0.7040
 
COMP4 1 14881.65097791 0.15 0.6958
 
COMP5 1 637335.54502247 6.57 0.0111
 
COMPI*EXPTS 13 1196494.25114468 0.95 0.5043
 
COMP2*EXPTS 13 8877649.73352130 7.04 0.0001
 
COMP3*EXPTS 13 1919228.70452781 1.52 0.1111
 
COMP4*EXPTS 13 2231196.73418649 1.77 0.0496
 
COMP5*EXPTS 13 1866838.02527165 1.48 0.1264
 

()utput iA. h Irt' tm nI (ompaIrisons and intrlsie in cumlA( c',l un lial sum (i jllal tus f[i lht Ihlin. of Ilht 
toln j)Iri.ons (: M i. ((OM P 2,. (:MIP , (;()MI I, (()MP . 

SOURCE DF TYPE I SS F VALUE PR > F
 

EXPTS 13 135443513.81492710 107.36 0.6001
 
BLOCKS(EXPTS) 42 18639256.68725741 4.57 0.0001
 
COMP3 1 1494.92429215 0.02 0.9013
 
COMP4 1 1670161.26992941 17.21 0.0001
 
COMPI 1 28913.07127523 0.30 0.5858
 
COMP2 1 3977752.04655224 40.99 0.0001 
COMP5 1 637335.54502247 6.57 0.0111 
COMP3*EXPTS 13 1984986.66188654 1.57 0.0943 
COMP4*EXPTS 13 3313431.39176653 2.63 0.0021 
COMP1*EXPTS 13 1130736.29378595 0.90 0.5585 
COMP2*EXPTS 13 7795415.07594126 6.18 0.0001 
COMP5*EXPTS 13 1866838.02527165 1.48 0.1264 

Otnllu I.B. Tei (r11m nl t1omparisons auunuintersilt l,(lion t,11u,iaiu s of sqiuales for dt oldcnings i of lwt 
comlparisols (:OMI' 3, (:OM I, (:11OM' I, (:OM P 2, C(A)MIP 5. 
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less of, ordering. ill of 1hec iinl PO)lrtice 
COIMP . inresite, il t'r;ttiona does (tl 
on (Ilc ordcrin,. Filted first, ()M P i is 
importaint ()icpul -I1B), btll filled after 
(OIP 2 (Otp)ii .1A),"(X)MP I" is acill-
ally thiuC)ioiarison bclIwen bagNandl tile 
ilvetilg of 
Stcioint IV). 
ilithttlin 

( C OMP I i ti i 
imol)Orlain. 

(0)lll(l antil lhiwob/iu (sue 
lten. th "(C)IP t"i-inuTsii( 

silli (f sqlatts is ietlttedl. ile 
cis i l i l a(iioi i s hi.ti I \ i ,ti 

I Iowt\.t, Itb initcisitc inetl 
m lion wilh (:().Nil 

pioibiliix Iexe! 
Closet. txaiminatio 

962572. :til !and t'uls 

a is ass(ii li. will a 

of appimioiiaiev t0.1. 
t 	 () tXlIttitll.ll- 18(, 

A laiget I /lwobhim 
i 	 t',,lilse ltot ftli t lct ilv ilt Ilo n xi-
mum fctlility, wlrea s the bag N rspumsc 
is cithcr tie samlc orI ,arge(r MtlnxttniilLI 

f'ertility. I-Aeii 
actions with I 

alt utc itlIpocl 

(lettllttf still i( l 

th1ough' intetsilc initer-
tll t C( ). li5(:)*IP 3 all 

letltg. it welt not 
t Iv iitjiot aut ilit b\ 

r-clainc'd iniOwe llm c . 
"l11Ct Slt'p wa'is 1) c'cri ,la Ilio-HCNI 

llahc l t ille' inclsiltt iltclali ,ns w ith 

(:()i) 2 antd (OIP 1. One io ssibilitN 
itlvesligateil)wnsxheleo 1tilt lotitiotl 

iitdicattt lli( I()t Ii( kII II~as lia)ai .11 li I.stitlit ittlI Rhi:ubiull all toi 1 l)  


\Vhenihe environnmcnls were so seim­
iaied, scvcn cXlc ri menils were cltssified as 
havingaenirei hisiorv fchickpe,,enhiva­
lion antid seVtll a.slimting no such history 
(thtejti'la iutunhbrs were, fltoIli otls). Tlhen, 
on. of ilhe 13 eu\vitotiiitui dgre'es of
 

irel W;a, ili/cd ;its di(i liotomols
 
invivninictil variable with +1 ;issigiid t)
 
ihost ulliVI oil iIttIs wiilI)t a ('ii hisItor y 
oh fitk p;I ',i i . 5 72 ,( t i I tij ( 180 1i9 , 5 10. 
755, 7i2. mu !)t2j and - I assigned lot stith 
a t l((. iisti t (i ion. flcim )( talla 
weiaithitg 12cmeitv icnitet indiuaiot vali­
i!)I.swerc atI)i.rtrily c ist r ctcd toi ot tlh()­
-m)l with I li(i lonlois cil\ironniineit 
variable. ( i1t.j ly. ihe ,qttenlialIo t 
(ypec I slltins of sjlialt's ate equal to the 

l )alt l(x iTi)sMttsHI VqltrertVS~lhe 13 
cmtimllil %iiatf)IsJ lo in i Oul-
Iut , AA anitd 5B, ud lhe su ) (,1 he 13 
cmltoniilt Stums ofI SIllitts will add( ito 
thc cXj)(liliiiis L"'lPS) S111t (dsttite 

.1..\
and lB1. 
. \\vo it-dtuccd I awd ( illtonsidct'-td 

Owt tcx iilolli ntl M i.lan", dlai a|nlysis. 

Modhl .5AiilIthIts vatiallihs lot t irVioi­
illiis, (:()\Nil 2. (A)MP 2 bNi% ixiotI­

tittilis,nd (O\),il)Inclillll l''uCO M P 5. Modells, lll CO M P -)B tcIlis theI b'l CMs iloll­

,r',ila lltc d tdl 	t x is . i 1 tin1llaT i h n .i, ( \In lI -. \) ;atl . i.hIotl I. "IlhstCOM 

c ti] Ini ihhst m)1 In lt /tiIm-iolil Its 
twiikpef n|ct tl 51 ti.t ilowtoplm.I .esset i\d 

we'igltls, in it'lis of stati, tl,itbiihgel 
signiit]]yt ;minte 

nottil mtittisiirt of 
Nol toIlls tlici)t"e 

prioii to fitt~tl grlail 
tnd (ai;i hiiudysis. 

litttl a s iit tllmg 

ilte ctltivtlt . 

lioits \w'tre iiI;dtht 

yield tiestreit l 

\e x\vish odel 5,s-Iitraittr Stlitmhts 

ihltI inl tbet shivtia ll ision'thai 


01 tltink ta ,lllitiml is tltt s5iadl of tice 
eixlintlilts ( 181 -At ,(1"Isii ro)-I' 

ilt itliit';ltiio btwe\id (1(*Ic 2 an1md 
dishotnints tl\rionctellt estiiate, 

[l. \Vilt te iieit-ew s ih:cl that had a 
lt(( l itistoi|' (it chikpe;n imoltinahiti , the 
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DEP VARIABLE: YMEAN
 

SUM OF MEAN 
SOURCE DF SQUARES SQUARE F VALUE PROB>F 

MODEL 42 38093925 906998 27.169 0.0001 
ERROR 41 1368719 33383.402 
C TOTAL 83 39462645 

ROOT MSE 182.711 R-SQUARE 0.9653 
DEP MEAN 2119.422 ADJ R-SQ 0.9298 
C.V. 8.620805 

PARAMETER STANDARD T FOR H0: 
VARIABLE DF ESTIMATE ERROR PARkMETER=O PROB > ITI TYPE I SS TYPE II SS 

INTERCEP 1 2119.422 19.935432 106.314 0.0001 377323870 377323870 
El 1 40.586310 19.935432 2.036 0.0483 138369 138369 
E2 
E3 

1 
1 

122.714 
-181.526 

11.509727 
13.618493 

10.662 
-13.329 

0.0001 
0.0001 

3794802 
5931276 

3794802 
59.1276 

E4 1 68.558858 16.679179 4.110 0.0002 564038 564038 
E5 1 -93.643053 21.532728 -4.349 0.0001 631370 631370 
E6 
E7 
E8 

1 
1 
1 

-169.869 
122.106 

31.768078 

30.451875 
52.744195 
11.509727 

-5.578 
2.315 
2.760 

0.0001 
0.0257 
0.0086 

1038795 
178920 
254321 

1038795 
178920 
254321 

E9 1 -56.635802 13.618493 -4.159 0.0002 577371 577371 
E8O 
Ell 
El2 

1 
1 
1 

-260.880 
-78.703704 

-173.032 

16.679179 
21.532728 
30.451875 

-15.641 
-3.655 
-5.682 

0.0001 
0.000' 
0.0001 

8166982 
445988 
1077848 

8166982 
445988 
1077842 

E13 1 960.069 52.744195 18.202 0.0001 11060800 11060800 
COMP2 
COMP2E1 

1 
1 

307.747 
181.425 

56.385917 
56.385917 

5.458 
3.218 

0.0001 
0.0025 

1408258 
489308 

994438 
345606 

COMP2E2 1 80.593509 32.554424 2.476 0.0175 364965 204602 
COMP2E3 1 -15.698989 38.518914 -0.408 0.6857 47887.984 5545.311 
COMP2E4 1 -52.249873 47.175843 -1.108 0.2745 45328.591 40950.738 
COMP2E5 1 49.695201 60.903751 0.816 0.4192 16953.513 22226.517 
COMP2E6 1 -40.499303 86.130910 -O.A70 0.6407 15134.710 7380.871 
COMP2E7 
COMP2E8 

1 
1 

-728.905 
-40.266755 

149.183 
32.554424 

-4.886 
-1.237 

0.0001 
0.2232 

976052 
15597.331 

796954 
51074.464 

COMP2E9 1 22.237654 38.518914 0.577 0.5669 45289.388 11126.549 
COMP2E1O 
COMP2E11 

1 
1 

13.101852 
-96.990741 

47.175843 
60.903751 

0.278 
-1.593 

0.7826 
0.1189 

609.592 
58741.681 

2574.878 
84664.834 

COMP2EI2 1 -233.565 86.130910 -2.712 0.0097 112295 245486 
COMP2E13 
COMP4 

1 
1 

295.139 
18.823523 

149.183 
56.385917 

1.978 
0.334 

0.0546 
0.7402 

31250.000 
3720.413 

130660 
3720.413 

COMP4EI 1 11.052359 56.385917 0.196 0.8456 1282.624 1282.624 
COMP4E2 1 25.249444 32.554424 0.776 0.4124 20082.335 20082.335 
COMP4E3 1 -48.508621 38.518914 -1.259 0.2150 52944.442 52944.442 
COMP4E4 
COMP4E5 

1 
1 

9.285680 
-24.216133 

47.175843 
60.903751 

0.197 
-0.398 

0.8449 
0.6930 

1293.358 
5277.790 

1293.358 
5277.790 

COMP4E6 
COMP4E7 

1 
1 

-19.449423 
60.633214 

86.130910 
149.183 

-0.226 
0.406 

0.8225 
0.6865 

1702.260 
5514.580 

1702.260 
5514.580 

COMP4E8 1 41.991843 32.554424 1.290 0.2043 55544.419 55544.419 
COMP4E9 1 33.233025 38.518914 0.863 0.3933 24849.763 24849.763 
COMP4EI0 1 -37.245370 47.175843 -0.790 0.4344 20808.264 20808.264 
COMP4EII 
COMP4EI2 

1 
1 

54.050926 
193.519 

60.903751 
86.130910 

0.887 
2.247 

0.3800 
0.0301 

26293.523 
168522 

26293.523 
168522 

COMP4E13 1 -340.278 149.183 -2.281 0.0278 173683 173683 
COMP5 1 39.576623 34.529181 1.146 0.2584 43856.655 43856.655 

Output 5A. Environment mtans data .analysis. "Fiemodi~l icuhi tihs variahes for en vi 2, (:()M11' .1,cmonvi's, (()3N1P 
COMP 5, and ilersilt imleracloris with (:()MP 2 and ()OMP -1. 
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DEP VARIABLE: YMEAN
 

SUM OF MEAN 
SOURCE DF SQUARES SQUARE F VALUE PROB>F 

MODEL 28 37532405 13401t43 38.194 0.0001 
ERROR 55 1930239 35095.256 
C TOTAL 83 39462645 

ROOT MSE 187.337 R-SQUARE 0.9511 
DEP MEAN 2119.422 ADJ R-SQ 0.9262 
C.V. 8.839073 

PARAMETER STANDARD T FOR HO: 
VARIABLE DF ESTIMATE ERROR PARAMETER=O PROB > ITI TYPE I SS TYPE II SS 

INTERCEP 1 2119.422 20.440173 103.689 0.0001 377323870 377323870 
El 1 40.586310 20.440173 1.986 0.0521 138369 133369 
E2 1 122.714 11.801139 10.398 0.0001 3794802 3794802 
E3 1 -181.526 13.963296 -13.000 0.0001 5931276 5931276 
E4 1 68.55H7T9- 11.161476 4.009 0.0002 564038 564038 
E5 1 -93.643053 22.077910 -4.241 0.0001 631370 631370 
E6 1 -169.869 31.222880 -5.441 0.0001 1038795 1038795 
E7 1 ]22.106 54.079614 2.258 0.0279 178920 178920 
E8 1 31.768078 11.801139 2.692 0.0094 254321 254321 
E9 1 -56.635802 13.963296 -4.056 0.0002 577371 577371 
E1O 1 -260.880 17.1014/6 -15.255 0.0001 8166982 8166982 
Ell 1 -78.703704 22.077910 -3.565 0.0008 445988 445988 
E12 1 -173.032 31.222880 -5.542 0.0001 1077848 1077848 
E13 1 960.069 54.079614 17.753 0.0001 11060800 11060800 
COMP2 1 317.159 50.067994 6.335 0.0001 1408258 1408258 
COMP2EI 1 186.951 50.067994 3.734 0.0004 489308 489308 
COMP2E2 1 93.218231 28.906770 3.225 0.0021 364965 364965 
COMP2E3 1 -39.953300 34.202951 -1.168 0.2478 47887.984 47887.984 
COMP2E4 1 -47.607033 41.889889 -1.136 0.2607 45328.591 45328.591 
COMP2E5 1 37.587135 54.079614 0.695 0.4900 16953.513 16953.513 
COMP2E6 1 -50.224014 76.480124 -0.657 0.5141 15134.710 15134.710 
COMP2E7 1 -698.589 132.467 -5.274 0.0001 976052 976052 
COMP2E8 1 -19.270833 28.906770 -0.667 0.5078 15597.331 15597.331 
COMP2E9 1 38.854]67 34.20295] 1.136 0.2609 45289.388 45289.388 
COMP2EL0 1 -5.520833 41.889889 -0.132 0.8956 609.592 609.592 
COMP2EII 1 -69.965278 54.079614 -1.294 0.2012 58741.681 58741.681 
COMP2EI2 1 -136.806 76.480124 -1.789 0.0792 112295 112295 
COMP2E13 1 125.000 i32.467 0.944 0.3495 31250.000 31250.000 
COMP5 1 39.576623 35.403418 1.118 0.2685 43856.655 43856.655 

Output 5B. 	 Environmnt means daia anal'sis. Tie model int ludes variables [or (nvironminIs, COMP 2 and COM 115, 
and inlersite nlieractions with COMNIP 2. 
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inocuht ion effect is thedifference between 
the two coefficients (.308 - 181 = 127). (The 
unweighted su n i( ffrc ic,of tht c cf-
ficicits restIltIfroIn the +I ad 1assigicdII(-
valties of ElI .) Ilowvcr, the p)arailct er usti-
maes of Outpt 5A are l rtial regressioi 
coefficients (Alh'll tand (";ady. 1982). Both 
the partial coclficiciits and the paltial 
still., of Sllares ('I'lv 11 SS) reflccl the 
COMP 2 (mlparislm after1 filtii g (:)MIP 
+1.(Ol.sCtI llltI Iih('tw' c(cffiticltIs (o 
not rclhic itIdesirnd (X),MI,l 2 m tllparisil 
bltita conmparison heiwetIl tliLotlliril ti(lt-
tnt atndithcCavctauc ofthte tm, N snotrccs, 
bag N anditi l]i:obi:,i N (.see .Scti l IV). 
"lThcJ).litiil (OM)i (()(.li(icills o)Output 
5A arc nore dritiatic. lie valles 18.8 ± 
11.1 are the suill and dillr.ilc A the I"'(; 

Letfcintsb i 

which is the coillipriso bletw 
lxii m iitpart ia! (X)\IP 1. 

I)etweeil NN 
and the average of tile. o mtotol Rhi: o-ainI 
bilim licattl ilts illict thati the (Iesitd 
colmarisoin f)eiweet N sotmci es. 

T(o copC with Ilc 
problem of the ialiial 
C(ilts, two alterltiv 
available. iialielych 
rtegrcssiomI I (licitffiIts 

intrprettiAottll 
1c.gcssio i o)eflli-
approaches arc 

t Sc(piitltiai 

tial coefficient is:
 

(. 8 .)(I 1.)[0- + (-0.5)2 + 0.5 + 0- +
 

(-5)2 + 0.5"
 
whirv 3.383. 1 is dit utlaot inca i sq tiare, 1.
 
is tIl ilttmber of expelmrinients, attl the
 
rctiu iniig c co'ef­valltes aic the cumliitaris0 
icicnils. lh standard elt of either the 

Sm or the ditifretcc of th two seqluential 
((,fficictlls is thc sqiilt ,ilt( of llhc suil (f 
the Iwo variallcs, o 69).();. 

io,odeil TB iil(luIcs thc smIic paialleters 
Is,i(cl -)A CXL(CIt that ile ((). P I and 
((NIi' I itlersil, iitcractioils vaiil)cs 
have been dllelete'd. The partia i (ocilficits 

,ivel in Ottllu 511 ill lic pa raiincltc csti­
tmhtlcttl t;iiiIaksIle,scIicilti;il cocffi­
cicnis since each vatliahh in dhel 5B is 

orthognial mo ca(lItwhet xvaiibl. The 
Ib cc I tlttillolRhiz-obiiumi lsielilaelic 
is.501(317 + 187) kg,! t l liriiillltnci, 
wi iiiut ptiol isioi f a thicklp.a ( lorpa lri 
aid I31) kg hai for eilroniotents with snch 
1)ioi histi . lihe stlndard trot ofcilhcl 
o()lliict is:0.01)8IoiI Ount iiti B. [hell 
tihsialidt(ld( tilt ()cillier tlc sillioI the 
difftce ()I O1w1two mceficienits is thec 

(AlIn and (;iId. , squarr loot(I thhlllc(I tue two \a;it lces, 
1982) diicictlv or litredu cd versions oIf 
Model IA bY dht ill",citllic tll (()\NII 2 Iir 
COMP -I \':aiabhs. lhe S.\S ,tgissio 
l)ro((duc has ali l)tioil that (.al(tlats 
Seq tle tial t ocfliictlls. 11c cstiII;Ilc d 
sctqenti, isalct ill ()l a.\t shownAii tit 
uti,for examtple, iflh (() IP I mnd 

CO*NIP I by Li itltil, cioil \ariitl)Ics are 
ordered before tli(iCONIP 2 iid (ONIl 2 
by CXpirimnlits illtetc tiot vatiahls, then1 
the sequctIntials will give t IIcdcsircd ((),XIP 
.1coiip:itisls.ns, namely, 1271 (172 + 102) 
kgha Rhizobiizm N iespoilse rea I 1 
bag N for enirtonments without a piun 
history of chickpua and a "I kg haI Rii--
bium response for elvi rolnmen Is wilh such 
aIp1r history. The vatialneof each seqtuien-

or7t).8i. I'siim, ilhctui ti iti fromn ptut 
'.\, ti(siol;di( I of c(ithci the sim or 
tle dillctl(, is 6).06. 

Is illuic a dillctictit btiw tc (liVilOt' 

hItmtls witll) withllit a JioiIr histIml'- of 
ii Il l .ihiXatt I'll(, thiskoca l ii?: cstimn ,of 
diflfec u is37 1 (50t - 10.1) kg ha with a 
stidiaiid c( ofl10)).l hat.k.', 


..\s (is(tlssd ill S(.tiotl V.tile crrtl erill 
oI tile eltviiotilltli Ilca'is data ntailysis is 
cxpu led 1() be i:get Ihatl ain elrotr iliiing 
solcl ie p)oled iliasile CXlpritneiltal 
rrors. [Ille stailitd deviatiotl is 183 from 

Outpt 5\,and 187 from Ollhlit:) ilstead 
of the 311 frtt ()ut Il I. f il ) sourcs (f 
variabiliv \vcrc laii (of Iltc ctrol Still) (I 

sqtares other t han the(- pooled intrasitc 

http:or7t).8i
http:coiip:itisls.ns


tioi ii OutputLIs .5A and 513 woiild Itavt tdiia aiuivNst's I'm whlit i110)(lIlillohI trials. 
been 3ll 2, lwaiariiiiii iie Approo)1ialt'v lltmaij('ti 1() ilni oraic 
l)\ lt' Stlqal(-c01ti ll' liili'ol r'jia-spt'tilir (jtitliolnstfinn',,l'laaail 
tlons al eacil ('lil~ilncill. (i'acl lNtIa Nj 1 llotiolog ol 'tiis ill andt \cal 

(;OMP 5) is If()( ilillllaill 1()vt1Ks Lit'ti as (oiliplalismis J10loii',treilluneill 
ais(I l' ialcd land lt 'lirrmilthe' t'liviro i- Illt';lN. Thll( )al od i, iilaIksi is 10 '1i(il 

bag N is 27 1 kg lii xviihollit p)110 ( mpj ( lipaism)ll'. :\Itiioigii titilablt. ;l Inmoct 
liistol \ .s. 71 kg hi wi ,it If aI lis~tm inl mIl l I c tioni ill dtii ;alla -i s is 
Theit'1(15 l.it ;I] 'xjalaliiioiiltl~ b i uN hlllti flit,' Cmipi ismis art'( n'callin Iuill 

iillj ito IMt'- CSl~l C ('Ii( htltl (,iil IvinII- d v ()p~cd II'SI Is Ic 111c1)1OIN n 1iI( f 

h(il. T'l hg~ iru nim Imapitliinla tldu(H liollal NtI'l iik;I~ti tili illlltgtlilall 

ahingia rxliiilib ail iict' 1li' uoiigi1t1(uiilld Imilt'ln ('Np~il ano il-lhotli 

w~iit'(l (Lia ai iisn .()I ou laN1il',lusi will inL im i (' jlipal ismitl'1(m f al~t I t)ls 

( Ili(kpcial t'l. iaiont'. m\S i atilit t't thANDnti't V1 iUM AR bsiilitsll'fr 
Isbasiaill ttu nil yita' ;Idiloa l v lillitth CONLSIOi (NSilttil.llelii 

hICII ll elaseslld ofsIb~u tis Sidt!oanIllttt'riua a~IC hasltittuiud hlInt'tiluaijec 

so'y1I br ~ tilIItalsreaN1(11lt cxs)eo WI /if iZIii ft I Ion cImlls1Ic)', 



This even has l)eeti tioled with some tradi-
tioiial crops where tie l-)iseie il the soil 
of Ihi'zobium of itI correct cross-
inoculation group wouldIble vXeletd. 

ThesCon(Iidaryl) ttclix.cs of ihtltif'ying 
all research workers in theltropics in1(er-
csled ill hIliuuiHi inoculation, convincing 
iheun of tlie advaitallgs of (otu(Itcting 

uniform fild ti anl imrl)iovinI I tiltm 

quality of res('arth work atid cXtlrt is( of 
research woirkers bv providinug Sl))l01o 
seri'i(es, havc ;dl l)cel, .thi tl.mIe 

A c(o )tclielsi\k c of tpi uc~ilituilatioi 
results of th trial,, has not hc'un gitleI, 
altho+ulghlpreliiti'v Lldaa have l)etc tisctd 
to illutstrte and 'alidat' the niethodolhgv 
uiscd. Data roml thtt iA., art' still b(i lg 
rweivetl at NiIAI . ia from il ivitluil 
CXp)cilitnts ate arlal ed as .(); a t'tI" 
alt i(eivtl, and t rcport scilt to th c(oop-

erator. Results of initltilocalioial analysis 
will bc rpoIttdt a (ata are accuuilatted. 
In thIlt ieaintine INITl )r)gress, as well 
as other coopera t si-spiti fc iitorumation, 
is COMulltiicatl ,d lwriodicatllv to all 
collprlors. 

l' trialshia',le rotgliI ll lgumei noc­
tiiion workers throtghlot the troits 

io l()i(, itiiwork, witi a unifrt research 

(lesig li t s(I I)\ All I hos ductting fi'ld 
1t-set(lh il lcnlilic( iiicutlatioii. 

Ilh(tc(cptance of tIle INIII t(tol I) 
lhei;uiv hitcinic ino(tilaitimi wsotkcts has 

".h(wn that a miectl wa s p(ceived hit such 
m()rdinatctl trials. l"t(Iatlmk houm (oop­
eito)s has in(hi(aed(l that the INI'I'st ss-
Itl lv tlit lc di iail, hotllh witlh lit toliteit 
of at valid, t11iiiotlitI ieseat( h desigl, ant bV 
l)(t'oidih, stgfititt Silil)otl I seivites for 
th, trials. 
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