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INTRODUCTION



ca.........llt ..... c-.
............. L) whlcb Ie • nat.t.. of -.u we

iftUoduOed to Indl. bf JCIft\IIeM 400 ,....

... _IDly __ pre...., .u .loD. Today It. f! ...

• ...lewn" p1ecM 1.1 GI"OPI of ....--"17. Dul"1ft9 __ 400 sr-n It. Me 1Id to

all tM ..we in the we aid __.rn OOINIU of

pnaJ.Mulal' Inc"". It..t•• __ .... 9I'OW1ft9 in a

.......1cJ 1ft tIM ...... ao.lle 1ft 80\1""

........ III the t..tIag .-uUOM ¥elY U~tJ.e owe

aDd athftUOft 1- ..14 in 1te cult... Be.lett. Indl.

othel" t..-... 0 Sno OCNfttl'1e. In the ..-leI

........blque. Tan ,. _<2 Bradl. CUhew

18 _ 1 t. ..oP in the ..1cultunl. ~1a1

and aD! rala1 ., 01 t.be OOUftUy peI"UcN1wl,.

of .. atete of ..1' '*wre the pnoe..1ag

!ftd\UI-'Y Ie CJOIIOenv-.ed -.loF.t.ftQ~ • lakb ...,

half per_.

Iftd.ta 18 t.he lartJllft PD....r of c ...........

Tbe ",til p"" of ......., \1ft in t.be WOI'ld.

.... 0 kerMl eKe,,) inelett the .ut. 1. "17

palaPble. hJ.ob1~ nut.riUw -.d bee • pl-sno fJ.MilMR'.
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ft .......lGnlfl_~ aaM..rlbuU. to .

...... and 1. t.Mnfon t. Of

....1011 ........,. 1.1Jle , jute, ..(I cOIf'.. no.
".. eapon of ..... 1Ml'M1a ...., aut. 11

Uqdd .... earned OWl' 100 of~ 1'

.... ,...,.... The pn of ..II _1 a

..... It. 1. extna..d 4w1ag pnII a..
of ...." .., produet.. ". 1

1J4tdd 1. aftual1, t." per fl... ".... I.I4UW
...... 1 ..-.be.. of '*111 sa~ ...
allied f ld.. til are eana.tacI -r ..,
export1ftl __ ....11 Uquld. 1Iot..., -.
~ all of 'hi .............. Of "..l••J3le

......0 _....

..1'.1 _ ..

India. fbi 1nQ~ .

lter"- abOUt. 10 ,... _ eat ....1 ~ _ ..a

bad ..... .-op1r ... tIM "'IMU-.l ID

....... lcena!. TheN an .. ,.. 110 ••••

......a1no , ....le nla .1 tUnrot

~ftt. to • JAda MIl .._. the. , .._ .._

....... about. ".5 IIaIlIIIe , ••• 01 ..

wftlrag~ .. ,.... _011' _ .........

-.1, about. 1 laJcb __ at ..

- an depeftdillo __ _
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•
... fI'C'IIlllI.... ....w OPtriM..... -_

pl ., ., dl...... pl.aa•• WiQ a , tbU

objMtl....

It. , ....1d exper be ful1y p1anMd

Oftl, lithe ~1"""'UI' Idea noardlng the

""abiUt., of t.he experlrneDt.al _ter181. Cuhew.

be.ln9 a perennial CU'GP.0ftAt. .... Ie to be paid ....

tile lay out. of ~r"au. In ,,"Mial CI'CJiPI

.ln41Vidual....... .... of JIiI"" llIIiI'OI"anee beoeuee

eeob U'M ooeup.t..••• ftlY·...... Al1""M , ..._

...... wry 1-.0 JtlWDil. pb_ ... ~ U. t.aJceft Eo.

flowdD9 .-1.. fl'Ola ....... too t.ne. ". ~1_

of bearing period. the to_ hIe_ 8b&11• .t.ng \he

,ield. the .....l'*t8. _ ...ther .,.. n •• abo

'I'aq , .... t..... to tne. Fufther... of t.he

.,.i_lon ... ifthe.... in t.he tne ·1t...1f .., 111

9eft...l ~1c:: varlaUon ia ....~t ....

po.1t.1onal ¥ar.leu...

All tha.. fMtor8 .... be talcen into MClIOWIt Ja

.algn.ln9 experu-au Oft • pen..lel orop IJJce ......

__ral _ttme of r"""'" Wl"lebi11t.y en 89Ulele

for \he nperl...... 1Illblctl lncd.udll the 01

.....Ut.iftly ....,......_ ..W. and dli.... ni_
tre. the _ panatoal...... But all ~.. ftIftbocJe



I

....1 If 1' _ to , •• fleW

v1al .. _ 1ao leaQe IN••

of ...... of 41 ..

The tn. to tne wrlat.1aft due to the .,hot. of

unc::ont.NlletJ '~OI'. 1- celled exptl"iMnt.al .......

D1nn _~. of CllOftUOlllag ...,.rlfMDt.81 .I'l'Ol"

.saol.. web~ .. nplt_Uon local oonUOl•

..1eetJ.on of _t,.. al. lor ftPIrJ.II8nUUon pI'OYta.tcID

f. boftJel' I'OIM ~ .1 1" .fftMIt.pcooper

...tentat1on of ploU blecb••llIptoJ.aa of opU_.t._ and ebepe_ for pi'" and 'bIoc8te eta. Aul,au

of daU ,..- ...!fondtl.)' tltal an the eJ:'OPw111 91..

... 1&Ia ~1ft) tile exte~ of the

Yarleb1Uty of ~ ,.. 1 .-""Sal. 'nw'"
Ie. suah • ,,"lal properl, '18" for 91t.tJ.ng 1ft

.eur.au of -.per.I.tal elTfW. for f Ixlng the Il\IlIJIIbu'

of "pl1_~1ofts~ •• 91tUno a &teind lewl

of pr_lal. fcc f1ftdJ.ftg .... opl~ stae of ellape of

pleKe an' bloca. 8ftd al_ ••~ proper orlenUUon

of p10U and blodal.

".. _pert...tal plo\ Ie t.lM bu1c:t unit. for ..

00ftduat. of 'leld .xper........ "., • ."riMlftt.er "'-

wi. to COftduet ... eJCPIIn-nt. wtttl • enp viii ....

to ........... exptI'1Mnt _tit •l1li1..141 p1«* .1 .
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.,. el of • st* .. anatl, .!feft the

_1_-'- of 1 .ftOI' in flelA U':h1.

'l\to 1ID811 ploU .., 91- ....11ablA ...eul.... WIlle

.........11' lute plo.. woul<l .....It. in • wa"atJe

of u.. Punlwr the pl~. _,. be

aufflc1entl, 1 , .. ....-l CN1tW'e1 opent.ioU

..., , ..... pnoUoee. 1ft ....n1 aperiMfttal _1'01"

.......... p1~ d .. .u.n-.. tnon..1ng ,he

....r of np11oau.-a ..... u.an p~ .1~. "a

fGUM t.o be .-n effeotJ.w 1ft iIIproylng ~ pnoldon

of dle "'1"._. t',...g trIM .......1 '«Gt.oI". 'Wh1dl

afl... ~ .1. aftd of plOY t.be~

'eot.oa-e an bo"-aa -.u heU'ogenlty• .....,.t.t.,

of ••de 8M type of ...

Another tact.ol" v'hlcta .,,... the experJ.1Wftt.al

error Ie thP. ell1. and .~ of b1odce. wh.t.d'l 18 <me

of the .1mpl••t anct eH.etJ.... way. of~ with

8011 MU'ogeDlty. Tb4t wrl.uon among blOCk. 0.. be

ree:wed f,. t.he ex,ptrJJaeM,al .nor t:brouyh b1oCIk.lnq.

Thus t.be ftJIIPerl""",~l 1e nduoed and pNC1atan

of tJw expe_nt oan .. • d. In an:ano.lnv

b1.ocfke in field and p1M WSt.hln block. t'110 pdnte Deed

attAmU-. QW ..- t.he _ ••It.1' ift OIruin t.ype8 of

vial. aucb ••~ _ CNlU...U.on.. 8OW1nq da... eto

of leav1nO .... for ....iGdt.val Uipl••"U at the



,
end of .~. 1' 11011* 1. t:h_ the

~nt.~ bl M be IIUCb as to~.

difference. 'b••• bloG1ut tIM..... plots IIhou1d ...

eo arran9*' w1t.h1ra b10CtU .. to ftI1n1nd•• di".re .

atIQIllJ t.heM.

In field .xptrlMDt8 with ........ it 1. g.......11y

d.tfflCN1t. to lfton_ the __.. of npUoaU•• 'ftIIft
_n ~ • 01" I. "'re'" ethel' _t.hode 8\X71\ ..

11IM of oaUbnt.ing .......... haft to be adopt.ed tor

lfte.....1ft9 the IIOCIUde1 of the.. aperlment.a.

Pn-experlMftt.al .,1.1de CD1~ed fer • 1ft yean

prior U) t.he appl1oaU.. of ~t.. wn poe.l01y

......... ueeful oal~ iau. 0pUItua

...... of pre-expel'l.......riorJ. an to bt detel'llS.ftfMt

_ .. to nulli'y t.M bI-U1 UDdency of ......, ue•••

When t.he above ....s...d din« ftIHIt.hoc1. for

cont.rolling .xperl.at.al en-or fail or found to be

1... .fflo1.,.t ~n .... aeft8.ln indirect naU.aUca1

_thade for oontrolliDg .. eft'OI'. ".. technlquee

of oalJ.bl"aU. end -.1,... of oowr1ence J)I"O¥1de the

be.. lnd1nft ..Ulo4a of ~Uft9 the ,...nul

........ The pn..,.. lnwtt\l..-u- ... \Di with

t.he objeOU.... of f1adlng auiUb1e al.. and aMpe of

p10u fOD field "i.18 • ....., and lnd1reft~



•
of oonuol1JAa .lalDta1 ....... 1hI.. ftudi..

Will help ~ in tM .,f1o........

ctee19n.1n9 of fLeW d_te _ ..... aDd thenbt'

laan..lnQ ~. pnduaU. and pnduot,lylt'l of .......
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ben~ ......'*-1... n_erob an diffe""

probl_ oonoelft1nq with fleW..,. ...,

..... DOt. ...~ft in 1Ddi- • f .., .

__ruin probl_ Uaoat.at... w1th ,teld ,....

... ...,. , pl..adOll .,.. ..., wo-t.ab1e ocope

__ bten 11'1 dil, pelU of In&t.ta.

A brlef ~ tbe~ tv on tbI.

UpeeU 1. f l .... tie t.M foll.oltttno~.

1. 81. 8ftd of ploU

2. Sl. aad b10aU

J. Anal,de of CIOftd_ and oa11.........

4........ of ..........,....ta1 plriod.

I. Cofteleu. Mtr::cwee oanUououtI _1U

6........ of npl...., ...

1. 111"""'''.''''''11&
~ Z,... (1.') ..,.... the... plot 01

........... be "'eft1-lF .-.ariel vlala

.. .,....... The"'''''' d W t.hat 'ben ...

- ai9ftJ.ficMftt dll...... in the Flelds of

_nU'e1 and bodU '"" Md ..-.quent.l, tbln we



_ DlMd t &ftMnal ......... in

eJllPll'illttM. with .

AoaoIrdlft9 • -.......s Abr ('163)

oaUbnt.1ftQ ....... U1le pn 1Iernlt.al "ieW.

aau1d be ...., •• "Ilel_~ no of ploY.

Ram Bebu .. I&.- CI-.:tJ ...., '1'QIIl • wdfondt.F Vial

.. focMltl" \hat. t1ae oodf1O.Unt. pf ....l.Uon .......

wi~ .. 1ItOI'MM 1ft plot. uPto ••2 ..,

CClMequent,ly the, neD plcM ai_ of ..a
for _peri_Me wit.1t fodder OI'OP.

~ end 111111_ (,.) enabl1..d the

,..1__ • (log'Va) • I: C_ Yl).8' 101)(.....

8 ... t.be ft9ft..ion ""101•• 01 yea) Oft 100 x.

x 1. the I'NIIIber of ..... per yt 18 the ftd..-

._Dlll; p10U of 81.. ....t.,. 1/x l8 the ....1.... of

__ J*l" _It. ..... f. plot.e of aM • un1u. 'b1e

'01'-.1- nqu1r••• fJtalte populau- cornou. .....
tM aiM of the bloa1c 1. _11~ '11th the .1_

ot pia. Pr'abhaJcaran end ""-.. (I".) ........., that. ...

...... of plo~ did not •.., to laUM

effeat on the ev. MeL 91.. plot. iii. lang

ead '...... plot.. o nllF ~JAed ....~ 101_

01 ~.ucn tUft p10U of 'u- _' d1 .

Wlt.h _lie.. plot. .1 the ef'eft 01 "pi ....



11

pNIJa ,.... ftter ........... plot. e.t.. of 21 ..

...... 'GIl'~ field Ulal... tapi__•

AbnbIftI ate! ........ (11M) 111 'l.let ...1'.......

with dOl etatoecJ t.hat OOIIfflOunt of ...i.dan f.

I plot. .. 10 pJM block v.lt.h ., ........

in plot. .i_ lInepeat.1w of Ihepe of the plou.

"pe of p1o~ did not Ihow ., .,.1....t. effeet .

pl~ "'labl11t.,. Hatfew.. Plot. elonqated 1ft 'We_
Fout d1ftOt.1an ehoWed le•• ..-teb.tl1t.,. then plota

.Ionqated In North SOUth~. Nua,... (I.S)

found that. Iftlnt-.. var1..... obta...ned "'-n INfIlbeI'

of. ftOt'Jrdect treee in a plc* we 1ft the noton 're.
21 ...9 in field apart with rubber. ". UM ~

_lie,. plot.. fIltla. be d Umaed -.1..., t.o the ....n

d1eU1butlon of t.ne leee ,.. .,.., b.t.Q p1ot.e onate

dl'floulU•• V1t1l to t.be ownll .1. of the

experl_ltt. witb prable_ aancena1Dg alt=-.

blooJdno of veat.menu no•

......... (1115) ..,..et.ed • IWW 'uncUca f.

"'er1Ulaauon of .....1. _ PI""'.1 .... wb10b

ill v._ -5: +.;&- • va 18 the ..1... pel' _It. .....

be""•• plot. of • ve•• .., VI U till ..1.... •
l.OI~

&edlvldual ·,"e.. v I.e tile ......_ b......~



12

... ., b ..... -.tl,uo o·... l •.-.

••..., 0",-." we • ,~ of UO -..i_•
....le dle 11nt. we ........... of 1 cUf'.,.......
Ite .......d t.o .. IaI'9a' p10U • , ••• poeatba

with .....- -............. of '"edaM. In .......,...

wlt.b • lal'9l mnber of vee. 1ft • plot. WI "e1D9

it ..,1. to haw .1ua. _11 p1ot.. QI" J.azver

plot.. not. i_ .1_. AIoDIdIftO to hs. ~1dlDg

0UWd nw va•• _ft -n.aoe ~ ....tal.

Prell • WI1fcmdt. Vial Oft 00GIINt. "...J.....

(1110) ..,..Md the ....UO 8M ~ftta1

OOIIII*M"" or ...ia,,,-, V1tb tJw Mlp of .........

,~. W • poeled __ 111_•.

b. <t .ct. an......... found tha~ the .

.. emrs. l 0 of ....... totd -...tau.
be tire nuo 3.2 f • ....--......

_ 2 ,. ..., 1.1 ••• ,.... IUs tt'ud1_ au.
nwa1ed that. ....nC.R1.tal o.__t. we ... iIIIpoIUM.

foc pU1.. hiQber ttaM • ,.... get ...-.in. ,...__

.lD ..lad".l, 1-... pi...

AoeoNIIIo b) - (1_) tbe ... 8i_

_ lota nqu.tre. the 1 _unal lor

10 pll' .., of of the __ ... defiMll

....... _ ... plot. •• sa 1 OC'OJ.MI. lit



II

.......... pl_ of 6 fCC'~ fieW

....rl.MftU with .-.au TvelJ. (1m)

...rwd that. 1ft field apuJ..-.U with ........

-aaoe the nlat.1.. 1rafOl'MU,. ,.. uee watt .snt_

.. tbe 0' unol. U'M plote ... be.. aiNle

tne plot tbt -..t. dfJ.oMftt.... furtJIeW

obHlWd 1fiacMIp1tItA blOCk ••19M ...

"'lei" in Via1e involving • 1....,. INIIIbII' 01

t,natnwnte'" ... dey... of oonf.....J.ng 00\IJd be

••hoU".l, -.c1 '01' nc.tuatnQ b1o* .t. 1ft field

.........."t.. with -arave.
-..... .1&.- (1..') fOUDd ,bat. tIM __

..... '01' f1e1d expan-nt.8 with potato ......
2

8._. NhuJe end ..... (1181) ~eted • at,.le

IIOdUs.t1on to tIM wl1~ _the equation '0J'

.-.e..-niAq the plcK a1., ....~ "ben
,
~. b 1. tile oou.... .lD ..the equatlAl, in f1eld

...."1_ftU "i~ ahlak pea. TIM l'.eu1t~. of t.1Ie

eaper1e!ftu indi••ted that, ooeffloiet. of WU'J.atJ.an

....~ no .-.a1 \nnd 'tith wuyiag plot .1_.
ttowewl' with • nplioeUc.t8 ........ pr....1_ GOUld _

obte1lJ1d f .... plot. al.. 1.5 • X 10 Ole But with tbl.

ooeff1e1ent of ftl"JA 41f" n. of le.. Ulera 11

pel' Gent. of the ._ ld ftOt be ".ftfcn

s..... plot••n .... eo tohlt. tiff._ of
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II

we ". ,. JMver Plot~ f. _1leJ'

plOU but. the 41111 not 1ftdioat.ld __ .... d.

of a plot. ....,.... They ateo found

thM. __18 plot .. optJ.. f. oaIIIduOUng field

....1'1.... on b... ..... ,... ....llMftta1

._r1al nqu1l'ect we 1UlJa'. ill • plot. b100IUt tMn in

• plot bloc*e.

In __ ... (1911) plot. sl_ 01 .016

... a. t.be _t or*S- 14I1d trials•

.....1coapU' (19'73) that ..llel' plot v.tth .-c'e

,.epllottUone al.,. ell101... thaft ....

pi.. "lth , npltoau.c... Sino1. tne Plot- wn

al.,.. t.he ..to .,f101... -.ad .a.Qbt. be ueed '011 au
...1'.... DR nquul.ao 9UAI'd CCMI.

Pol" ....,.., ....., .xpN't.nu Be_..,. (1959)

found 2. -.d1tnoe pN' plot .. be opU-. Ia

0U'da-. betrOQetl1t., ,., .. found t.o be

.iQD1fSGaatlJ' .... tbaft , be-.- 001-. .., •

.... '4WMUon of p10U Wi* ... '-)81' of ... viii

CJ1- bIAt.._ •••~""nu .. that .-ap.

~ 11.(1.,.) tbat • plot eJ.. of 12

pl_.... aa-.oed 1n four of tbne plenu eeoh ..

-U.I' bloak. and '8~ 1ft of J pIAn_

..... t. Iaeger blocdc.e ftded .....
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opU... til tohe ... of 011 pa1a...... (1.3')

~ UM plot. d. fA 12 __ J2 pal.- oanu...t.no

e.tngle year f'Jeld.

2• .uM M4 _pi nllillll1a

ICUI.Un1 and Ate_. (1163) l"epofted Ula.. oeI'Uin

quaUt.at:1ft charaetAr8 eudh •• f.I'U.U~y gnc11ant. can

be .-de UN of Ie format..t.on of hloa1aI. .. Deba 11 Ile
(1180) on c:l\1c* pta ~d ...... 'block ehape bad 110

.._1Rent. e"eo\ on _. B1fio1r. effJ.o1eftCJ7 4IOft...d

Wl~ s-n_ 1ft b10cJl e_. 11M funou._ .,... _

fOUftd too be good .1t. ....... bloollc 81. x -.d

ooe.'lot.at. of ....18"_.,.
,.......~ Vanabl8a (19M) 1n fleW eJIPWlMnU

vi \b 1'101 ..toed t.hat. pi... with • 91,"" .1_ ...,
8bape # block .ff101• ., .1I6aa11, deon_d V1t.h tlw

81.. of t1\e b1ocdc. Wida bJedt of Ute _ 81_ bUt ••

d1f'e..t. __pt8 f...-d .... plot_ 01 .....s. tbln

we no appwent. o~ ln Ute ..'lolG1tlli1Y of bJaak

vJ.tbia t.be ...... of b1oe'Il __a ..-1...

.... as. Ale tlt'n) coraol,*", t.Mt. ....~

b1oa'ke with v1del' raUo _ ..~n dl...1Gft we ...

general faund to be 1ote. than tIM. Witla

~ ...do be dl.•••ioIa.. ... 81_ "waled thet



"• b1odc"of '0 p1ete .. autteble for oonduIt..Inq 'ield

"1ala _ foddel". """'1 1l.1l-(1M8) hporUCS ..

the adwenUO-8 due to blodt. nd._ be GOU1.....

MQl191bl. vMft blOO1c ••t.toltmC7 .. 1ft the

_~ of one. Re&ftbabu &la-Cltel) fOUllld that.

b10cIc .'!totenor a.aed with .. .ta..... 1ft b.1.cpa'k

ft. in fleld 1avJ,th na~UI'.l __eland_. ".

"'pI of tM bloc1c bad no conaln.••, ..... Oft bJoak

.ff1Cl«1Qf.

In field expe.,1_nu With .... OI'GI! b1eoU

w.1th .... plot.a -Jcnv the taft - .-1...,. fW •

QOCII)8I'ed to blocka w1 t.b 1 ftUIJlU' of plota ....

the &'OW (I' S1aQb IS. aLe.,'HI).

In bl80k peppel' ......t blodt ...ft to ...

be~ter t.hen rf1CtaD9Ular b1.octd. tJM diff ftO\

appa"ec:lable with ..-11 ~. bft with pIota .......

12 aundVde per p1.~ considerable tnon_ eM

.ffletency of~ blook .. evlcteat. The Inan_

I... • fficiency with 00lIP" blook we not ...1-..

wtd\ -ry1nO plot .... ~ ...,.. en s1llClb 11 ••1...

oo.t1nda IreI' (ItI') n,.ted tbet 1ft fieM

exper1...u with OOOOIIUt' hn•• -.1,.•• _ be

.ffec:tUvol,. \lMd 'Of' _ ..,......1 .....
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1•

.... aftd 'I7eol ia field~...111eftt.a with

aaad4I'ian or~e fOWld the lvg•• oain 1ft pno1aioft

could be 'obtained b.r tatdng ......eat .. - awd.Uuy

""".l.~. 1be .... paoeol•••• alao obU1ned in t1M

caae of he.lQht. of t.he the. The gain 1ft pno1.1OD due

to eovarlillQCM an.ly."'s WdIl9 9SI'th 8D covert... vu

not appreotahl••

JW oCJOOft\lt Shrl1dM11Lte (116') Me fOUllCl that

o-etJ.e aDd eftVl....at.l ••I.....nu were J.n the nu.o
2.1 01' 3.2 till. CCNld be ...-..s bf the _dk:d of

covariance ...lya18.~ (1110) obi......

30 to 10 per oent~ sa nt.a1 .n-. by

uuno t1llQ ye.... pr l yield a. eallbraUft9

¥U'iate. _nt studt•• (.-..1".,' ......led t.hat. the

_,.._ of .fflel..,. to CIOfarl_ae ..l,al. _lao

Do or fOUC' y pn. nt. y.le1d WIt 40 per .....

~ and (1.3) nooc..nded tI'uftk 9inb

.. a eell.atinr 1 late f. ,lelel 1ft the of Jrc"DJ

..... ~.1' (l'M) ,.,.tett '1'eM t.hat in

1'Utlbe1'.. "'. pre1JAllnW7 .s expe tal yean ....

-..aU". ",wlJ' foul: fold 1ftoh_ 1ft

pnoJ. t.o aa,..l_ -.l~. ...... u.,. ....
thne ,. put. toM ..... Wd... of tid~ J'ield

..-ctuoed to about • half.



....Jcen& -.cJ " (1M3) obetIIwd tba~ ...

_tng ........".,. ,leW'" foIr 40 ..

IMtJun-t.. 1t. , to lcnGW •~ perl.ol

t. wblah t.be 81 date Id "- c: .
,...,.. 18 tun ..pend _ _ten of OOIftlat.J.an

be ,.selcJa indife ~. The full atYenUlQe

of pr l"iIIeIltal •• OIIU1d be taken onl,. b,r ......

-.!t.ipl4e "'1'1-. ..0,....... tM 1ftd19.1dual

pc'...,..r1I11nt.el S-ftcde. It..... found t.hllt. about. 2

,..... det.a s..d1at.e1J' too tJt.an of tb. •..~

...e euff1e1ent fOl" 00 1__1181a (WI 'taW viala

'·'1th .., pllftftnial 01:0"•
.....,.. (1..' ..... that. the ctevne of .........

aa pne1.1cn due to -.I,.a ~ 00¥U'1 Qftdual1,

......d with .. .IIlrIonUe the U- _ n

.........1 y£eld," pre nt.l ,leld. an_

........ t.be &loft .tAd I .... about. 2 ...

~ 'Uft ,. to ebaut 1..1 .t.n t1ut 3I"d "w. '''i~

the \I.e of pr..v..... t.be of rep1.tcet.t.8 lfOU1d

pel"hapa need to be t.vl.. .. ........ _ t.o 8Ob1ew u..
_ ...... 01..,....,.•

....".1 a a.(1N1) ......w that the ..t_

~.. GOUlet hi ....1... due to 00..1......1,.1.
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-sao pn.expu__• ,.tid ••• pU'iod 01 2 ,...

•• ~U8t. 'IW1 1ft fl_W ...&"1111"-' with

-noo pel'lod 1. 1_

,..... yield we nf'101_t. too canuel i:IM to a

.n'" lewl Co s~ AlAle.I168'.

eanet... 'b' iD the fu.1" field 8Id.t.b'. equatJ._

"-VI.-- 1........ of OOI'ftlat..t.on hltowen conUO\DI8

_1t.a (8IId.t.h.H.F••lt.). A high ".lue of b iftdJoaqa

lIMto tM • unite -Jdft9 up • plot. .... not .t.rangl,.

.....Jat." ....n .. a 01 'b' ••J)taJ..l1, in the

M1Qhboul'hoad of. ..n 1. a .uc.g liner

,.e1aUClMhip bet.__ 0In~ waite. TIM ..lue of...,'
for .....1".1~ nl'Ol'Ud b.r different. warker. ...

_•• uu.. ..... ........,,,....

lCZ'ipe eMnker G 11,.(1172) repol'Wd t.hat. the 'b'

.a1ue for.- eorebt. r8ftOll4l ft-. .31 to .23 J......"...

• hl.qh .....1.t.1an .. ....ououe p1ota.

PlNbhaIcaI"'" •..a,. (I..»got 'b' ...e Wa.lda

.....Jed bet,we.- '2 to ft. wMft t.be plot. an UTenoed

in bl00Jca aDd .104 "'*' tIM plot. ... lICK QI'OUpM.

1D field .~riflt"!". "'ida .......



22

for Tapioae lie be••••~,. to .2ftO 1ndtoa\.Uo •

1dQb COIft~ ....... oant.1~ \lftlu.

Abnh_ ...(1 ) ,..paned that Ib' ..lue ,.

_eo_mat. f.ll in __ of .30 to .n.
GDpaft1 Ilile (Ino) fGUlld that t.be 'MI•• ~

'b' ...ted f..- .12. __ ... indicated poIIitt_

GOITelat.lon bttwen neiQbboul"1ftO p1ot.•• in fleld

.xpeC'~ftU with -----. ".. ••lu. of Ib'

•••..., wJ.th en ...... In plot. a1...

Ale and V.••I (1••, obtained. 'b' ....

rantJed be 1. '- .e- .lndl.-t1Dg Mob aornletJ.on

bltW(rn aont1VWN8 PJ,ot.• .In field experl.f"ftU vitb

..101~

SUdaM ...(1.7) found tbet. in fteW

.,..,r1tMnt.. v1th ~to the 'b' _1....an'Jed bit....

• 131 to .21••

..... AIl-Clm) ............ that. ~ 'b' _1_
fe 1_ 01"8110I .. 1ft tile reno- ,....1. to

.2 .

hare the nau1te .f Ufti,......t.y ..tal on 10Ma'

8.... IS. II.. (1.72) reJ*''*' t.hat. 'CIt _II plot. a
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fairl)' 1.... ML In_ 01 repl..ktaUone .... to be

prodded ,. 9ft,," • clednd lewl of .......,. aut
~ . 2

•• Ute plot. al_ 1acrII•••4 ......., to toil thlIre VU

• ooaaJAenble~ In tb8 IIUIabc 01. npUoeu.

ftCIUind to obla.tra die _ lftIIl of pnel......

........... .. Ale (1".) ...., Uta the .....,.. 01

npl.kratl.ou renqed , ... U to 2 When plotA are ..,-aftQed

.ta b10GU _<1 21 to I "'- tMr an not. arl'aDged 1ft

b&odta. in field Vitll ....... HI al_

obeerwd tba~ t.M of ftP11_t.lone nqu1nd

......... With an~ in plett ai.. tnepJ.u of ..

Nductt.lan of exper.t.Mal pI..u 1ft ~rved plota.



MATERIALS AND METHODS
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•
...... uu...... _idend w .. ~

p r~tal ,.&ad .., ... re" fol~ --

.ppl U- of ......... we oonatdend ..... the

eJQMr.lMntd per..... • ••0ndU7 .... for till

p .....xP4tl'fJlent.l period wn veeted •• if t.bft,. ....

oen..atAd bJt aaftdUCtWIo • -Uet.uty Vial Oft the

... 01t.. for: _he _ h'eft_. In a&UUon

too yield....nat. eena1ft~

obU'.-.re "laud .. ,.leld ...... belqbt.......

and tI'Unk osntl wen al_ ".v.nd dud.no \M ,...

1...,.. ",. .an ,ieW pte UM .. OIIloul-.et I •

... of t.he S16 vee•• tIM ..i8 of the

PI' ..-ntal.... Plota of different. 11_ and

~ f-...ct bJ' GOIIHaIng "jeoen~ v .... a vee
npr Uno t.hebuto .....

.......1 _thade haW .......~d fl'Oll to_ to

....... ~ abaiDlft9 the ..saw plot ....... AaaIo thea

the wl1 kftcNa ............1 nlet.1aMblp be"wun p1ft

81_ end val__ 01 _ pel' plot. developed by_til (It.) i8 ocneictend t.o be tJw .et.. SId"".
equaUan 1. of ~ ~ ..... Va 1- ..

.-JAnoe of yield pi&" wait plot.. of

11M • W'liU. VI Ie the ".1 of Field of plate ~

8tM _1ty -.cJ 'b .u of OKl'elation~
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2'
the _ pdd _rc ...

'Ji"" tile nJau...(CV1a~ la .,

...-.,. of n,,"u-. ..., C'I ... the fioiea\ 01

-..rlat.1CIIl.

Relat.i_ pu:aentav. laf,..t.l_ per UH(RI) for

p10U 01 diff.rent .1•• -ftC! ,. b1oc*. we .leNl",

'" utno the '~J.a RI VII. tIM

...J.... ,. ....t. plot .., _ ill UW.~

..,.1_ 01 plot. ....

JPaiJ' 'leW _ttl follow'" nlad._lIdp

f~ ......sa... pel" UId' p.Iot.e of

...... tal.. 1ftb~ ell • pi-. (va)..~ Va

"'..... 1. tile ftrlMlae SIt • iDfiftl-. 1-.1. It

_'f1elen of~"" .. henee he obta1Md ....

r.a-tift "fJo1~ of ltlor.*. of • pI__ "laU..

t.o bloc_ ~ .. p1ot.. .. .. tbI _ I'..,udl- of at..

of plot. end equal to .-.lJIIlL ••!!-~
-rIiJiI. ) •

nate .. be utJ.1J.Hd .. .. at\ldr of tIM

eI'101...,. of ...toua bJaek .

%IIVa 0.18•• 001'1'.1 eoIffloiet. r we oaloulated

.. __ t.be f-.a1Aa \ ---........ p1o& .......



In fecttor1e1 81....... wi~ leqe .....1" of

, .... the ..... of __~ ·aaII1blUU.. will ..

too~. In tha~ _ -'-..ding of eff... 00\11d

hi ....., te 1>101* ..... 11w *1\I8u.t

01 bF Ca) could" u.. of f. f1ntllftIJ on the

.'fJ.eie""•• of OGftloundiQg .,....

'The "0 ordU 1fttAt.....1atJ.on _U.I.x 01 &ffennto

ohV..... "..11'~ yield (F). 01nb <.al,
....... (az) • height. (Xl) ~ four ,.are

pl'e-bptI" nte1 y1eld ..al Cat) wn calCN1awct. In

"'1" ~o u the dlnft ef,eet' of ... ..-d"Uw
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.....~ .w.u.,!nq vee. of

euper1Ol' ,. _be we .a1cN1&ed ,.

HCh UN ., the JAlu. ooe.'101mt. bettMea

t.be ..J.eot.1on 1ftc!ex U. neld ... found out.

~

eoy.)r1... anal,e'. we pedor:med by using

d.lHennt. 009Vi..... In __ ... of ranked ue..

the G09lW'ate. uMet .n 9U'h and apned am 1n the

_.ran,*, __ india aftCJ ~al ,ield for f ....

pn-e1q)........~l ,.... oovvia•••

Sff.t.o.t.emry of oowr eMl".u .. detArMlft8d ..

foil...

sa due t.o FlAld (,) • A

S.S. due to ......... 011 y1eld ce the

ooverlete x • P

sZO'tf2 • P
58X1

~~·5r. vittl adj"- A..P/df~ £2

<WI • deQne. of e..... foe' ....

til2 • dttQre.. of fneckllt f. ftI'OI'-l

SPxpe • sum ~ prOduCt. of x (Xl Y fl"CJ'lI ~ _ICC

l1nl1
6~ ... of of • ftom ttl. eftOC' line

Rel.Uft .£1.101 ' of OD98Z'1ance t.eohn!que over
loaal conuol :.;r--. 100

'nle pl'ooedun •• d80 repeated with 1'an1ced w••••



RESULTS
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.............110 01 .. .,..... ". alItepe of t.he p1c*

d.f.d not ... to __ ., ~J.atent. .e,.. _
.....111t'... .-11_ plot. .1.- "'pe ... _
1ftll.nee _ U..,. In" vee. ploU. a~

...~t. t:Jf d • Wl"latJ.on of " pft' __•

wb11e ift leW .... 8ftd 001.. vi..

ttlC'eot.SoU~ onl, 61 end 6' pel' 0Iftt, of

......u.. .....-ott...1,. 11ft .. "hi plot. 8t_

lftcI'euett .". of ~ plot cUd ftC* ... u ..n
.,. a.,no.t.ebl••ffeet _ ~. p.rMlfton of tae .......te.

Adjaaeftt. p1~. .... arouPId t.o form b1oa1t. of

dUfeZ"ent. b1oa1ca of fl_ dUf....nt. .i••

....1'. 2. t. 6 12 plota _1'. fOC'.d br

__:dairlq adj_nt pIota 1ft Wl'tous po"lbh ~.

".. a blook of 81 f<:l/lNld 1ft 3 _,. au.ah •

.b • I x •• 2 x 2 eel I WIr _nu. .,. ~otal.

be and wi of 1ft Mob wee

..loul _d t.hI .....,... Vit!dn _ of aqu .

.... fCIIUDCS out. foz- _louladIIQ .,.1..... ...,

eoefflal4ftt of ...tau... The pelOlntage~

ift wr1abiUt.y due • b1oc*l.ft9 oa1aul_., .. the

...u. of _ ...n b10all _ of aqu too ~1 _ Oil



II

......... ". dOftUi of't>1oak ...lau.. ..

t.ened b.r _iaq .. • of aiQft1'J.CMUlOI (TIIt:t1. 2).

The oodfl01fJDt of 1 01 p10ta of dUfehnt

4Jaene1one "".. ""MQ'" 1ft b100Jca of 2. 4. 6. B

and 12 plOU an fJ1WD'in 7D1e 3. Thea ..._1U

ehoWd that the C'I cteonued ~11y with _lft__ 1ft plot. It. unapeOtlft of the~ of

Ute plot. 11w .....S- C'# (».n) .. not.tOld U

2 plot bloab. ....- C'I (t23.1) wee 81110 found

in 2 plot bJoc:tlal. Ae the b100k .1_ ...........d the

,,__ 01 ...tau_ 01' eN •••naMd. 1ft 12 ,plot

bbt1d it ..... 111 to .1. Coeffici.nt of

_riat.iGft .._ to 1M -.able for: the .... p~ ••

in diff.....t bloatal.

1M .tonlfloenae of 'bI'" bloak WI'.taUoft

ebaWed '-bitt.nY~ laUan .......

M911CJ1b1e and looal ...vol "f~lw 1ft

8epU1ItJ.ao aDd .......... OU" elllllPClftenta 01 "'laden

v"'eing ,.... 418• .-0•• _twell bl0«*8. It. <D.lld

be __ that. effiGS..., ,. bl..Sng dean......

... bloak d •• 1ft , 2 .. 12. 11M ..~

"'iel..", es p oMelWd in a pI,o\ tI.~.

vtd1e the _n.a.. 28 0 ......... 12

plot. bleeJce (7able aI.
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•
....'lcd.. 1" -0." .00.... 'ltd.

&nd1 J.au.. bt__ p10U of the

_ b100Jc Idth. h va. 'O\Jft,; ~,

I.M.n-olMe aa............. w1th an inan••

....~ .1_. It, .. _leo fOUlld that. ~1Ue

..mati_ ...f ............... "l~h .t.ncnue

.In the blodk 81.. and fOUDS to be -.1 (0....).
Ion 12 plot blO411U1.

The re!atift .ffiOienay ". blacks of dUf..t

81_ ...~qd , .... hSI' field &dt.h'. equau.
wa_ \11.. J.n Teb1e 'C.,- ,. plot h1oc1C8 wn ,.-.

~ be JA•••fflo1eet plot. and 6 plot b1«*11.

but. .,.••'f1c.t pIc* and 12p1ot. b1odce.

1M ...J.aU," .ff1o.l 01 tIM· unoOftf.oUlded

.aiQn8 .ttI dift.., 1110 .,... en g1Wa

in Table 'OJ) 'lOlI 1the Fair 'MId SMith-•

• quaUan _tng an U ooeI'lo1et. of

~..1t.r ..-1 to o.-a. It. .. be .... t.bat

witll at. ... 1...1a t.lM~ of

bI-* a 16 -.J.t.ed in • 94l1n 01 about

4.1 pi and nduOU._ 16 to wlted iIa

a 01 II pu ....., dId ef.....

In ,. 1.1 .,....1•••' • nd\eUon ,..- J2 -. •



*!
5..·
I'.

Ii
l'

.i
t

r
g

i-
;

~
I-

i
I

a
J

I
f

S
=

N
r

-
:

2
I

It.
t

l
•

•
•

}
I
i:

i
i
i

f
i

J
r

i
2
ri

~
:

I
:

~
!

I·
•~

i
~

!
r
i

,
i
~

2
:

~
!

i
8

I
:

l
i

:
,

~
r

~
r

•
~

a
r

!
5

~
!

f
~

~
.

a
;

&
I
t

2
'

-:
:

.
.
.
.
.
.
.
.

-
.
,
.

I
I

I
i

J.
r

I·~
-I

:I
.....

I)
i

S
(

..
It.
I!

S
0

If
f

I
~
Ii

i
~

f
!!

~
~

!
~
i

..
t

S
.

,='
it

11
...

I
·

•
!

·
~

I
;;

J
st

U
'!

i
I1

E
I

•
it

.
i

i
·

i
I

I
-

j
If

i
~

t
I
i:

Ii
g

r
1
ii

~
!

!
:

.
•

I
'

i
~

!
~

i
~

t
a

i
~

i
r

i

rN
I

J
~

~
I

:
i

f
i

;
1

I
~
I

J
~

I
8-

i
l

8
II

~.
~

i~
c

!
·

J
;

~
8

I
I

;
r

r
.

g
•

i
i
~
i
l
l

i
I

•
•

!S
f

s
~

t:
If

I
~

Ii
I
.
&

'
Il

i:
:r

•
If

~
ii
'I

r
i

lE
i

It.

r
!

i
•

'·:
1&

1
ii

:1
J

I:
Ir

i
~

I
;
iI

l
!

I"
·

If
f

.
A-

I



i
!

i.··.
I

'
:

!
•

t
I.

I.I
~

-I·
I

i
I

"
!

)
IS

(
!

:
!

i
i

..
ti

IE
.:

!-
i

I,
lL

.t
.

o
!

~
0

8
i

i
~
~

I
•

f
2

i
;

,
-

f
~

0
i

I
II

!!
I:

i!
,

I
r


.•

Ir
z

a
t

1·1
J

-
I

r
i

!
-.'·

·1.
·I

I
.•
I

.:
It

·I
'

..
=.

i
-
.'

1
.1

1
I
-

I
·

•
I
I
·

aI
f'

Ii
i
f
f

.
I
f

.
!

~
t

I
r
f.

=
i

r
.

~
l

~
:

i
~

_
.

i
~

I
!

t
l

~
~..

~
•

~
8

S
~

g
•

.
=

.
I

•
~

-
I

,.
Q
~
~
t
f
l
t

I
i
!

f
E

i
I

!
I

I
f
ll

i.
S

,f
i

I
,

t
~
I:

I
i

Ii
i·

i
t'

i
~

i
I

..
!:"
II

,.
N

Ii
i

t
II

la
=

,I
;,

}!
I

..i
"
l

•
IN

-
J

I
,.

!
i
l
l

~
a
D

=I
I

:'
I

,
I

I
i

J
i

~
..

i
!:

•

li
!I

!,
I:

•
l:s

.N
i

J
,.

::
!

10
2
I1

I
J,

I
•

...

I
•

-
tf

!
!i

~
;I

'



r.·
·
I

~
I·.

3
W

I
r

l
(.

i
&

!
I··!

I-
,.

,1
..a

l
11

11
.
.
.

,

:
i

~
~

l
:1

:I
IW

f
!I

~!
a

!
iI

:
!

~
:

!
~i

1
i
i

i
Ij

i
I

-
!

.!
o

!
~

~
~

~
~
I~

J
R

I.1
i

a
Ii

~
l

~
:

;
i

J
J

1
•

~&
I

,
~

f
ir

8
.

r
~

,

-
r
i
i
i

=
w

i'
,

!
t
i
c

I
;
!i
ii

~
I

:
i
1:

I
!f

i
;I

...
~

I
I

f
I

~
l

t·
f

,
..•.

f
fD

i
I;

I
2..

i
£

l
I~

i.
I

r
r

~
r

f
I

~
~

•
I~

•~
=
i
·

c
IS

l!.
!
I·

"..(
=-

•
1

&
:

I
(

"

i
~

r
l!

lr
il

il
t;

It
i
l

f
i

I
..

,
a

I
If

If
.

I
I

_
~
.

I
·
·

~
.~

o.
I

-
~
..

~
~

~
~

~

·
i

I
I

I"I
....

e
f

f
!&

It
j

Ii
J

;'
!i

,r
l:

..
•

5
i

I
Ii

'"
I

·
..

,;1
t

•
g

-
,

at
t

..
£

:
~

N
I

.
;

w

ll
il

.
if

-i
S

~
•

I
Ia

I
;

I
"

I
I

•
=

i
i

•



II

J_ oou1d be _ ....t-. __ CY 1"__ Ie- .. to 23

.. to" ps. ..... ........., •.- 2 to 24. .Por'.

94'" plot. .1_ CV Illta1" Nft1dIaO tile daU wee a-..
• hIIft the" of .......... data. ..... Jt1c* of ...

4 CV after~ fCMllld to be tI.5 pel'

01'* t.hat. of f~ to be 65

per _nt. Thus tIIeft 1••~ of 20 pe.....

1ft ....J.abWto, 1ft 4 plot ltlooU a. to 1'an1da; of

t.he we.. acooI'diag to __ PIN••"'1'1....-.1 "Seide.

Blootclftg w_ found "" ... -.y eff1ctlent. 10 tIM OM.

of ~iJeU. ". bloaIt effJ.e1eft01. ,.

different. bl00Jc .1_ .. alftole tne plot bleea

weft OtftD In Tabl. 12. ". bledt .ffJtt1a., ..

2 p1«* bloo'k .. It••• ,.... blOCk dfla1ene1•• of .,

6, ., 12 and 24 plot. })l.oclIW wen 99.4, _.'......_.3 ~ M.. n.peet.lwlJr.

Taw OOI'hl on ............ b__en 1••••1

J'leld .ad tif <I\lMIUtAUw _ _1,

91JrUa (Ill), -toM CJQ). apr." Cxa) .,., fCNl' ye..

pn........~l ,i.let tohl Cat) .... oQ.ou1...

(ftbl.13l. "xl_ leU. 0.4331 we 'eRM

_ ...... foul' ,.... Pftci4 ~t.al yield 1 and

~J."'.1 ,..'. ,..W. ClM'nIMJ.on 1..



to

01 p,eW aft\1 9Sft1l .. peW ..., wn 0.387

... 0 1'. All OOftelau-t

..,f101 1'. , to lie ItUUetJaally ............

The fIlJII1tlple r ~ of ape t.a1

,....•• pield en tM at ohanot.en fouDlI

.. be ..e.1.t.1ea11J' U.... (Teb1e 1.). 'I.'bI

OOIffl01.-. of U- at.blr 1Gw (0.22).

Pan14l1 ton "',.1. 0GIIIpUted ..

et.amar4taed. '1'Iw .., r.rt.lal ftQft..lon

o.fflel...... of Vinb. bel.G!*. "Gad. pn......r ...W

,..... ,.lAid an .xpa ,...•• ,ield wn

0.2216. -0.1061. 0.076' 0.3206 reepeot..lftl,. !tie

nvnu1cm coeff101._ tecffOC' a!9n1fio...

and aU .-eft tile pUl't.JAl np'••alon ooeffio1eat. of ,

ape"-'ntal ,...... ' ,ield .. apr'" .. 8ion.U.....

.. 91.. in Table IS.

In ..... to .&denutr of ~r1ac' ...tun

• Miction &tIdex we br tnabftltuUno U.

eornepandlng pu_V1• .-l.. in Ute fit'" equation.

The oornlaUon ........... ...,. ..., the

exr-rl_at.a1 ,....'. S'ield .. foUnd .. be 0••• 'Wbiob

"ah1QhV t.han that. v..t11 .....~. 1IJ&e otnb,

"-19'*. Sll'8 8JJPIdlMlatd nel. -ltd apnad.

COYer!.. _I,... _ .... ua1ftq tt1ffe..ltft~ ..........



.1

ift botb 1'M1c18l _ a. ".. ooww1aUe

ued In tile wen -.d .........

III t.hI 1eot1on ....,

pI'• ....,.,. .atal , .._a Ji,eld tetal the

ctC8J t ..lau.. ,.. ..1a. an Ph_teet 18

-reble '6 1'. It. .. ,...,1 tIIa.. __ pin 1ft

.ffie...., we .. PlI' ........ 4 pk* block. __

.........rl.ulul ,..'a "'.ld ...1 ... tIMtd .. ocwu t.e.

'fbe .fflo1eftoJ' &Ian.... _tit • 1ncInUe 1ft plot. .S .
';

A. thl plot. .1IM lnoN..., fIicII .. to 8 toM" ...

ndur:tUeD of • pe .t.n .e.ie1eftCJY ...1. When the

p~ d ,..- ... 12 t.he nduot... ta

.fflo...., we OftIF I per __• 'tile ........ 9aIIl ...

.....1.1_ In oover1_ ret. (S4 "'1" OInt) ..

found __ ..1~ _*' • cteWWl... A8

__ plot. .M tJ..... •to • ~ ndUeUoD 1ft

.tflo1encp ... 6 pH' ".. 1.__ "'*' \hat,

f. t.hI _ br udnO I._tal ,..... Field

.. __ .....1... lid plot. al.. 1ftcI'H••

fl'_ • -. 12 t.bt~_we J pc OMIt. Whleh .

anaul" .... tb~ - b.r -.tao 1*'I ta1

,..-. Field •• t.t. ~. "lhe .ff1e1enCl' dW t.o

the ana1Y.... of OOftrl_ .., udar;J gUt.h .........

ill ..anJeed ._ .. -1J' '8 ,. ..at (Table l8). fbi

...latlft "'1014lI'IIO _tJ 0.02 .....

tM plcK .1•• d -" sa
n ....U_ly. ". ..lad_ eff.t.e.MDC1" b.r __ ......



......i.~..... laI.N. 101.21. end t02.18 ..

4•• ., 12~ ttl......pMt.J.wl)' (-nabl_ I').

In CII'dlII' to finlt out tbe -,,1... ..... of

pl'e 1"P'U1IMntal .,...tOlle nlaUon eodf.te1ent.a

betw.... pre..,........l aplr1nlent.al ye .

yleld vida. U_ lao of I. 2. 3 aM 4 ,.. ...._leul.... ",. eJCPIrS-W ye.... yl4;!1d va••oetn

OOI're18t." too u.e total of flnt 2, t.otal of 'int. 3.

end 1 01. ftnt. 4. pre ta1 ye..... Fie"

aDd '-he .....11tJ.on ooe,!.te1enu q..tWft 1ft

1'able 20. MIbd.-. -......1atlon ae-'floJ.-mt we fOUDII

..... eXPftl__al 741'''. yl-.J,d and tot.al of •

pn..xper~"al year'. ,ield. It. nd.QM. be ..eft tbft

tbtI'e we _1, • eublh aften... In OOIT.l.~'"

ooe'f101eftt, be","ft two e-eper1Mnt.al ,...... Fielet

~.~ and four pre i __al y..... yield t.oW.

The aorrelaUon ooeff101_t. 'between 3 year..

pt'e..experu-ntal ,ield total end expert_nul'..••

yield .....1)' 0.2 ....u.that bet.wen eJCl,.rlMntAl

rleld .M pnVlOU8 ,. FleW v.. ant,. .166. '11w

Idn1lUa oone1at,lca aoef'lcdeMC-.Ot4) •• .,.loed
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plot.. ,..,..... the _tMd ~ raftldftO fCNftd to be

"'1'1.. _ oftJin..., .......~~ Apan ....

.. 4tnot _thodl U1Ie 1:1e*1... 1ooa1 oonVOl eto f.

0CIftU'0111.no ......~1 ..leu- ..-Idng t. -leo ,OIDt.



II

.. lie ••U ••...., few' nctuo.t.no tiel .r. 1 ~1aMU, ...........

........ _ lie _1_ pcof.Md by the .....

WII"1ceI" the~ of ....1.... t ...

found tMa .... _~ of ftr1at.Jon oouJA '-

...._ br olnI the the- in .....~ to

t.be.tl' pUt tteraoe rat8d.nl of .... and

;ftMIPlno 1ftto ."nat bJocU .. be .r.._••.,.. • -

.ffeotift _thad of oonVo1J.J.ao "'1~

1avolwd 1ft field .....~ wltb ....

Ae .. additional tMt.h:d to ne:tu. "" ....
......... 00"..1 a .. ,.......e with .....

·data eat the rettul I.e.... t.bM. t1ftIt .. '- ....

.. .. • ffl01ent. COWWlaU. .. .. et'lCleaDr of ....

.. 1.'. we IcMDt _ With .&ft

plot u.... ......., to be ,,10&,•
...tat. tMa 9'" .. s-.. plot. 'blaoJIa. _ ? .....

_ or. OOftI't ,.. .tIl 1 bl... did ..

_ to .,f' ~ual le· ..

aperJ..-Dtal eftCW. 'II\1a..-1, U sa T.' .
t.be haulu ebtaiMd '" n•• (I"') _.

MIaon and 1)t'Il9i (1971) sa W ..-1 1... !

••D4UJAn .., 1ft 1...



U

aodd ............ '*_ a_ aWdl1Up....1... 7b1.~ witla our lu. Tb1e

.,. be dill to ~ ...... .ift .-pboJoc)ioal

....... of ....,.... .., oeeMw. HI abo

hPGl't*' thR gain 1ft .....1 d_ t.o covwi...

.-1,.8'" br uld.rlg "'walt 9Rt1l COWI'la ..

........,....b1e... in field ...-!Mata with ......

9J.1'th ........, .. be"t.e.. cc"..i-" then 8JZ'4!ad. ".

..'1cd.ena.r of ocwar:i.....1...... deere"'" With _

inc..... 18 plot. 8J... innpeoUw of the fta.,.. of

co....1...... UUe we £a ........ with the flntUDr.18

of Penk.aJ." (1"') who found that cowrl.... t.ecIhft1qw

... .., on1,. upto 10 -.... ..._.

1M oornlaU_ Md.,.U of yteld ...., AU

....................... that. )'lAld v'. pOdUo_l)'

......lat..s with o1l'tb. bel........, end

p l..W ,..leW. t••, th.. GbanOten

ph rtMnt.a1 "leW .... _t. p:'OlId.nant. ehe........

ocmulbudDQ to ....1atJ.<Wt In "lAid. All the.. abec'aoun

.... ~UOOI'N1.Ud. 'lhel'efon it. _. hepptn "'"

......1aUon betMHn 'i of toM" ohanot.en

-("db" be etauaed by t1w lau.etdp of the pal't..t.e\lW

CIlMr....r w1tb anotbe "'deb vee 61_

aan.1aUd with ,leW. SO tit. eundel'd1Md p81't.J.al



at

......_an ,le1 we 1ou1ated to ........

cu 01 _ yield. ".. d1nft

8f•.- .. 1Id_. r&eW" ,... to be ...

......... .... ..I_ ..... _ 1Del"

to .-sblt nlatlwlr S. 7leldSfto potent,iaUt)' ....

OUter~ _taft_ at. t.bell:' .. 1ewltt.

".. oUter ..... cbW atLlbiUd poe1U. linn'

nlaUon.blpe with yHld.

'-.0 tJw· d.llf t:he ....,~

______ ooevltNUng ,laU•• in U. J'leW U

.,.. pII'fGI'I..... of die.... It 100 PC' _at. .tn••••

M pre....,......'.l , ...W 1. 4tXI'*tUct to pI"OVi .

Ja pel" oen ••sau_ in tile ua1 .xper l yean
FleW. Outh 18 the tant. fecrtoI' in
de~ De~._ of It. 1- .......

we. tb&rd .. 1IlpoI'Uat. •• dw e:tq:Ien....t.al ".MId.
Th1- ,.eeu1' Wino8 to llGh- tIM i 'ance of gir'UI

... an edctiUonal 0""""'. 'Off -.11'1118 of ClICJ9III'l...

.... 0UbIV. 1ft ordw .. V.iw .. wtobt.GIJI to the•

......1'8 .1ft mea8UdllO __ , __., ,1eJdlDQ

_--taUt., of the ......1eftlon 1nda we ....lGPld.

'nle 1nda .,.lue of each U'M was ca!elJl....

end they wn cc."l'elatett with tIM ~rlmefttal ,J.dd.

1M cc.'NlaU,on c:OIff1-"" abtaJ.Md we h1g'he1' ...

• ,~ br wt!ng __......ltleM.al pJ.eld .. tile



•.....1... 'CIDI,..i ~ Vith • ,...

pn••.-1'1....1 FleW tM CO¥Wi." •• f ....

.. the ••_ bf •• pel' ~. -- ..

t1w .. of ..1 ~tM ....l.u .... ,OtIIId

t,o "' ..-. bf It pll" CIIIM. !IWJ Ie

10 nt. w1 til tohe find....,. of ~Jwe&"deM (I,..,)

1ft 000Dift\4. 'ft\1t1~........ powerful 0fl111:lll'atlng

Wlr'1ab1e f.oovarJ._ .-lpl.. tftst.eM of \l81n1

PI'_xpertr.ftul ,.1eU .. t.bI GGft.I'i.t.~ the 1ftdea

..1.- tor each tfte obUSMd'", ~J....leottmt u41ltx

oeD be ....... efhoU....- ... for reducing ..r ......~l

eftOl".

one r.*'.-ex;~rtn.""l paolod. tha~ 1. t1IIO

con.-cut,lft yean ............".lp pr:l.or to .tArt of the

exper1_at .... found t.o 1M eutflo1ent to c)nt.rol the

Q'ro.r' through c0¥III'1.... tAChn1que. A ttingle ye.'.
yield J.mm«tl8tl!ly pr1ac' to .un of tb. exper1nrnt. we

not. 8U-Oftqly correlat.ed with experimental yield. 1'hJ.a

.-y be due to b1ennl.1~ of t1M crop. Pattt

deb far four coneeoutiw ,.... could aleo be u.s

ef'ecrt1w1, for: oall....U..

8Qt ••h prooedun 11 adopt.ed.~ raul. AD

.........., Uate lao ........... auch data ... __



•
.....1abl• .ad"- .a JftOJ,aloa __ ...

.. ~ to_ ,... IIIlQM. lie qu1M _1I4rible. ...

•• aU pc' l data 1ft "tal

period 151 1,. _w to 01 tile "'1'1._ -r
...u. attua ..uoa of ....". "

...-taUon the 'I of eel1l:lratloa ..

ODftI"iaftaI. "hie nadt. itt __ with ..

fin.... of PIJUand. -ad MIr (lMI) .. - ...__



SUMMARY



.IIIIIY

~ _ ...,.... of field

"I'~_ '11th me,.... to 81.. end ebapt

of ploU wn sao Ule dau coll.-d f"eII

ava.t.1ab1- nco". of c. ........,... It.tJ.on.Mlda1dl~n

for • period of f1.. ,... et.anJ.rao f ... 1911 and to"
....lta obU1fted w .............. below.

Qlne....nbl. wr1abl.ll\\F we ......, in tilt F1.W.

of "ee. ewe tbauoh tbIy wn nt... 1I'0Il~ ._

per....l at.aote. The ooe.f1cl._ of wrlab.lUt.y ,.....

.... • .., to 116.as in the __ of Uft9I'ouped data.

Shape Of the plot. did not _ to haft • e<aal.te.

.f'.... an CY eapea1 7:11, in 1...-~ blooJce.

TM nlaUw pe......... infonaUon we fOtad to be

...... in aillqle uee pI.. bnlI 1n the 1IIben the

plot. are unnoecl in blooliMl .cI .... t.h., ""

......... ,,",".'OI"e .1nole ... pIote oou1(J be "00........

for ccntJucUng fleld .,....t_ on easlMw. In oNer too

....d UIII~ etaaneM of 10ee in 1rafOl'MitUon "1t.b

.-1.... plote •• _ ......U .. auoaeeu. , '-ft_

~. oould al_ .. UHd few eoDduft_ flel t...

on .abew.
It ... oa.••ed tbato .. plot. bJaob t.he ._

eI• .I.o1ent. f. oanduOtlfto ,Ie" .....--.. an .
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..
___sal an 1 aw of npu-U tbIr

.... p»tU.. __ pno.....

Ift'...,,_.

Ae • _ ... e....aalao __. .bNI'••"~

..tau.. ,. "" tnu wen w....,~

.. "'J.I'~ ~be anal, ,. .. "d.'

.... ......, tIM of I"tIft1dng GOUld be ....

_ ..feed.... tAOl u ~ ....1....1 .z_ in

.ield U'1a1. With • 101..., OIl 10eel

0I8U01 to be with ....., .......

1t. d unifol'Mlr v1t1l • lft in ftUIIIbel' elf

p10U pll' b1eaIc. The oadf1oi_t of wrtat.t_ of die

...ac., data we f0UD5 1.... tbaD ~t. ~ ....--.nk..

.... .... all plot .1 .

Cln'elaUon .t.UtU. on diffet:.M ohveown r ....W

t.bat. ••"JCPI..s.nu1 ,....•• ,....W ..a1 we the ..,.
I

oonv1lNdnv ohu'eot.el' to iadGDe in yield. "_

the d1ff~ t.~_1 n. tnnk 91nh of

the \I'M load to be tl'M .,. ,..- oonUibutlno _

..laU._ in yleld e..ft thou9b __ ...... of the .....

.. 8leo ,OUftd to be .u.n,l, -..t with yieW

.........1__l,e18 of _he dna 1ed that WI.DOI

of thi. ehaI'....... Oft yield .. not. dil'eCft but. tIWoufJb otbeI'

Clb"~••



....... we 'CNId .. lit evang17 .uel-.J with tbe
';'"

apltl'lM ratal ~.t..M. -. latl.on oee'f101ent cbMlWd

we b.f.gher "baD daat. ,. 7uld ......1buUag

Ghar....... "fbi that. Mleeu- J.ndIx oou.1d be

....... a ......,tielellt oal1braung ....1.t.~ t.hea tnac

91fth ~ ~1't.nt.e1yleW.

Anal,.•• of oowr1_ perI-.c1 _ the nan-nnked

..~ Wllng the ,.i_tla1 FlA1d and ..leodoD indtx

.. OO'fU"I.t.ee d " ..14tOU.GD .lade•••• be.....

CIOV'8rlau U\.a pn-experlMfttAl 71eW for nducd.ftg

'lWlat..tohe in • .,..l_nt.al ,ield. tn botb the ....

....ly.l. of 001lU"1anoe r4!_ltAld .1ft a oonal«-nb1e pin .I.D

.....lel_ atd ita .'f101..,,. with ... iDar....

1ft plot. .... Anal,.1. of oovvl pel'f-.d with ranked

datA ualnQ Oil'th and apr." a. cowerlat'" rewa14ld~

ginh oould be .."*I .. an .fflo.ltJM 00...1...peolaU,

1ft ..11~ blocks. If a 1.,.. ftUftlber ~ t.natmenu ••

to be teet.ed eM oaneequenU, b1oclc. of lU'Qe1' 81...... to

be u-.J. thea ",*i89 .cs~ 01 tr•• 1Dto bJ.octb

......1ng t.o J*".~rl_fttAl ,lAld 1- euff1Cl.....t a. the

dS1Uonel p1D .in rc_1elon owiIIg to the uee of _lp1a

of covariance 18 _ly eeg11Q.tJ:t1e.

Toto-I 01 the ...e-expa'i....t.aI yl.ld dat.a lot: tMo

~ i-.d1-.1,. prior to tile ftM't. of t.he ~r.a.nt. ...



............, ..vol1'" ..,.rt.ft ~

....J.anea br tbI ~ of OOWI'Sance ...

,.... ~~1..1d t.ota1 ....180 ...

.. an .fl~1w .1......""g ..S" with ••11_

~ Oft.. the '.1 .... ... einGle ye.... FleW

data .....d1.t.el' _leW .. etlan of the exper_n~ .. not

found t.o eerft ......ffJ.ct1en~ ....1at... 'ftI1• .-y be

<tu4! t.o the bienni8! t,e""ncy of toM eop.
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.,.. pre..- .t:udy ~.. obJeot..tw i. to ....Ultte

the prob1ell8 oonael'Md wit.h laW experiMntaUOft CI'l

_8beW •• \8J4Inaken -SfttJ Field nc:t~ 01 .25

_110m1y _ ..t.~ 0 • ..., oll~ fl'Oll _8hew

n ..vata eteUon_ JltldeJeetttan f. a period of fl.. ,...,..

~ Ie. ,"'. A dftqle .. of thes ... <U.808I'ded

on eit.her 8ide of the _.1 'uld to .U.iftfte

___.. elf... Thu. the toal IMteI'1al

aorull..., of 5'76 vee , pannMl abXJk

lft • 24 x 2.~ bIodc •••.,..nt. The !*I'lod

1'" to 1-" 10.. \Ilb1_ t1Wft we 110 obange .1ft treatment.

wu oonetdlftd to be UM PI" fttal period aftd

the ,... folJerdnv thl uen of tnatflent. ..

a......ncs to be the erpIrt.Ma1 period. GtaM....U..

.. Qlfta1ft yield canv.u.t.1nQ ............. pel"U1ft1llo _

the ye_ , .... 1m• ..... be1_. apl'elld ... U'UI*

"""" ... aiM .,.t.b.....
Plote of dlffttrent.. 81._ end 8haPH "';;1'8 'CI'....

by aaatblnlng y1elds of ad,toinjQO in var..... poeelble

wre. a .1"01. vee be1ftg tbe talu... tal"•

..... p&ote _ .... QI'OUPed ble*. of diUeren" 81_

.., CtI .. "OdIN out. ,. pIG.. of .ff.....~



'lbe tn•• von fOUftl9 to be ....Qh1~~

eftn tbouoh t:.twy wn ...tlled fr_ U. ... penntal

.tocJc. Slno,le uee plota .... fount! to be the ...

efficient ......... V1.,.,.d frem tIM ""t. of view of ...I..

nlatt.. perc.nt....,. 1nf~tlon .,., ccnaequftM.ly could

be ..ecot....nd4td for~_ field .aperl..nt.e an _ ....

'rwo tne plouaould al_ be noa..1IdId due to G8't.Un

pnot:.leal GClfte1deraUone. Shape 01 plot. did not ...

to be_ • aaaasltt.ent. .ff~ 011 Wl'1ab.l1it.y•

n..u field th·.....U- <]eft • QOOd fi' to tile

.... aid tbe par 'b' we ,..-t to bit high .Ia batb

tile ......... tree ~ 111 b1ook8 and When they

an not WftIW)ed. !t aII.II••! eM' 3 plot. b1oo1ca

wn t'be ... efficient far ....dao field expui....

Oft 0Uh_. The ."101.." Of b10ekSng deen..... with •

lftcr... in plot .1_.

11M .....1_ nbaWd ",at ...........1 eftOl' GOUld hi
,

....1de...b1y ndUDed b.r tile UN of ~lete b100Ic

......... ,." an ."ecU__\bod of oonuoll1ng t.ne to

tHe 1.t.1oft. the ........,. \ 1...., ••d on their J'lIlet

ptd be adopt... .f' ,., of ~1 00ItU'0I

... aou£denbly ~'I•• br l'utelllCJ of t.rQ... OC/IIIIMI'''



to ... pCMIPiftQ of v.- W1t1l 1'8 to the....

~aphloal OOMlgu1~7. Pre L....~l yew-, "leW

... tOte! to 1M the ..., ltIponant. yield ccnUlbutlno

~r. Trwtk girth of. vee ... 0180 fO\a'XJ to __

819ft1flC8Jlt. lfttluf!1lCe an the lfthlIrent yielding .bill_

of tlw tne••

It ..~ index ewelWd we found to be evong_

OOI'relaUd wittl expu.a.M.al ,ield. Tho cor...1....

_.'f1aient. lat.• •• h10her t.MD

..... f. etIIel' ,leld -...__.. 0........... .......
dfJol..., 1ft _1,..18 01 .''''a- .. notAld bp Uljng

..leetJ.an .....,.. .. COfWUU. .'&01..,. of OlWUl.anae

'-1J'e1'~ with •• S••••• in plot. ....... The
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