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#• fooi^i, -edsitiSmtt m laportaat

%tm •©! fesnsti i4@t#, tfesf twitti# toifes m^

fAoeig ^tiii f fai-iJi #«stjati m ?®piatos# ttese ^^loiglns

t#- Seiaaiiifii t# f,iit, Shasta fgt pltat CSSMSS

5#! beitagg m»

Btittiil it t irtg©t«la|# gmmtk-$1% mm MiQ.# it tas
M, -sli tiit fiss'- !?©»« a«i ©si^fs a poei1?i«

is .tiitwsseass mm ml% me-mmm&Mi,-iKiiit .

em Is-©«#&«! in-m ^mM%w ^ mtsMim taise' ii

^©sfasam© itet •©! It is aM© @ ei
fttaaiia If, tisittiiiief sifeeflei?-!.!!#- aieeti^e aciiftl'taoia e asi

•stBQ^aXs li&t ©sliita.ft iAesffetsifi 'sai^ i»a.# •fiia, #t

tMs feg@-taM®' fees wii#'agrt.i^at'to» ©Im*. ,

ft» qM fsifl»3if9 te' letit is to'

BalMaai -iieftjiieaQa®«. Ilfi®# .£#aeaf.fa I.© aow '0^i©st#i to iatisslf^

,eiAtifatlea iaf toe^eastef tfe.© fsf fisMs#-. ••ia Issis^al.®

e#i68:fciofi' flsysi M in ftie .yseus* f^© wi€®

mm^- pxmBlsm m tm m&w tfet
itoB of la imlsisaeiit. .©i^^esisiai®-.^ fte. psmm%. ^ny t'$&M

10 t-fe0i®fof# to ai tfeii ie mt «l tfei
aM tai$«st wayi'©i'^

A eoagtattt- t© tei©|s.| i3r®w«0-.iB' tisa faea^- lueMsae® ®l

fea@t@a?is2. wilt '^sQti^^oaaa a#,l,s.8aegflaia, ;• ®te-

eliiaaMt ceaiitiea of fetala is ttg&ly Qm&mSLm tm iafsiti#©^
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D o- ©i' ©uitsl?l« mntm'l "

ffiesitifti tte •s0»@QiBg nf e«l1i4t'ass tid fia^S.

mmme fteistam©# f!ij0' iggsisliant-iiiBtified

%m .ylsitei aai fetse® wet© ceo ©pisaily mt fltem

is ^hmMem. m tifgeal otai t© «©sMiis 4l@#8@f •2?#6litaas"e wlf&'

Mi& fItW - , , •

Witfe-Cifi^3 iisogiM'tte## £#sistaat

mMh mmmsMl t^pQs asi the
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«#»#• ttstea^te iis®ss«- msl-ilaoie sat fisii. -A few

fii«-©1 %&#»©•
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eoiifiBaatl.©^^ Seii©# -fe&t saii©'-0i2i bwq-

.prop#sii %© ^gds^efi. mim -fsrle^its' -m owl®

pt®0B^s#' ffe;siE;^8^l0iiltif mi mm'-^WMe mill M'-e-iFalMiQi

' anits' atliiieiaH e#aiiSi#sa &i wilt iafe^tioa W' «&Xi as ia tfee

•fi©M-f0t ^setsiafiee t© liaetesiai wi|t« ;ffe@ #3Jsaial» camaiag.

•»ilA la Iseitlai «i2.i'^atiS•s#irf4EEi#i« flit

fef im fitM sat seletei elisssetite. @100:» fke

•, stttif tfta© fliai lit iMmtlif m wi^- Migfe

yieli, bM feitij g®©i -fe#

• mti M f#.f wilt taieai® &m& mWm- teisjal

ti©o iiai fe@tl3 a S©lJal.
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srnmm m&^mmm m tte Mi Smgat »ti»: wtti# 'MMm fliW .
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• pa'tfiati^ ilaaBiB m wMw mm& sni #Mal8@i a
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^ • • • ' Im f-h# WM.i%ppismt- BBfiu- Clfif) ©toss'ea emm Mml ta-sietifs
' , ' ^ 'sM tMf w%m ffitteli mm^ ¥ig©«©a% >teag#» aafi

tteB fQ»0»ts*. eaplBptt aiii llttst.

fetet %fesiis- &tmmA Mshs» s©s®iiistiea

• , Jiewsting aai SmtW iet® lad^e mmhm f©»
1 , • ' .

,, ^laut m-A iMgei' faM,ts* " ' • '

•, , • Is .ifagai tafl, Kida. ClfSi) m§m tli©. fltet to mpmt
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Bttiilsaf 9f pew §Mb%. ens^Mmms is aai , ' .

»a.tel%t plaat •Ijeiglit-g. 'iiuale^ of toaeheat aas^ef ©I' spia^s

m #lif fsiiftX eai ieegtfe, ©I iumlt® .ICafeigstei ,<19|1)-^poftfa

fit sp©i ©slglit#., ste®. fiiasptttt teisM®. ^a^iinese #̂f,

.fieli a«5' vigoiix-is g«oi9tla,« m mtm f©Mtia -ttet,

aatMei fieli Saefeass ®aa- ©Maiaai' toj #TOae4ag fatietlse «f

wiielf aifew Hypes. •"'

,Ia Stilsii»i% laelsaloff CiW) Mgket grieW© la . ,

ti?tss@e BtMgmi&n aai' taf©stei @1 egg gXaat«

lao C'lSl^) lilt ftot'Ia^iaa to .^iOcl#^a&#

.etiiait© 'is Wis|a3i-#. -Pal aui Siaiii,'<19^-) fee%6S©eie"Jos?

•gmmimaMmt: plmaM .feeig&fe nM spmMf, mmMs &£ bmmbm^. mslt" '

»as 1# ,ftaits, pes pi@at anfl total featetasasiaai

aMd ©^t8i;Sil ©iailat .;»©emite » , ' • . . ' .

ia. migM ©f «sfly g@?iiiasti©a.^ tmiefe-

ta»% gmMlApimyilmmsiug aodi psofus® fl©w©«iiiSf^-

ii©ii&% aai BpmMf i-aeasafisi isnlt set^ iii.«ige,eg@ in els®^:

iimlsit sBi •we-iglit fsiiitt tm§mm4 qmlMff yields t©tal

t0el0-taBe®\ iittae©6 -Qsjd ^TOmgliti ,we» .teposted

%• mmw wmMm |ai@kfag IfSli Sssfeaaisiig 19S2| . '

foelii ail# Stef»%. 15661 .19661 .. fiflwaBstiaattt .19671

itpteesft 19©3§- tteteas_6t riw# 1966 etea ll^aj^sgepai,® 1969)#.

dgawyas C'lW) ©Wa-inti Mgte lis tto-p£©g©af ©t •

tmtmmMlMtmX. pries t&as thai of
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fte pfogefjf ©fetsifi©a witfe •©faQe0^atl#a.«^. 'F©il4ssti©B af tfee Ijui

e©3l©#®1ii©ii ©tag# isf@ t#'f' .liyfeyii s©ti: #^«ic«lati;©s^

iiiitt Cl9iS5 fetiBi ftei ®s%s.E ©i fmiit® pm w%mM

' m4 fsuit •aSgatfiesatl.y t® ri.e3.A M&mm*

fyatisM aaS Swiissta CtfSS.I eBg'g#0ft®i nk^- mm ®i 2t4-B •©% i© ipi

tm iaiwlag -sal® B'&millW is i3©si ffeie

fe»©ata®Bt' ale© ifie»ae«ii a#fe«

t©pia9i^ sal is®$altasaii tiettscistf tm

•mrnhm. si itawsg, iJiaBsftse#. ||r«e«a-, tsi 'pm plsat m&

l#scst& ia/e ^smm rnQtasmm mc®

' • imagm asi tulfeiWiiti t®i^|ai aisi

• BtuQelll CItfO) @lsss¥@i beltimit, ici^ yltM. plast^; fsiiit

feiglit asi ^iptiitsg* . ,

Is a &mm'"^^^'mm- Kaljsapiia aM ^iies TOWiAt

aoa ©ia#i- C^9W 'Ml®^©sis f©t «4gSii^ M finite ,

plaat#' tg©ia©©fa6 C'i'WS) ©fefteiatS |ai^3^ maskei. Iieftteais im

tlis. a#i?9 tfee pa$©a*lfi la.fitMt Mm aaskei WQ®-

• iiis i0§2ae of ' , • • '

M '^teMs ftetstef'If, €f#fi#iag £mw- ao^ ift Ji*

: C1977> iouaa tsiiat Biacit twenty K. Salaas'otats iong seeera#

. " ma '̂QWii gs^if fi®!# esi, t©i»a|.. fi®Mg flit igrMii®

ifpi'® istemeais^# fe©*!®©#o _tHe fsfiQiits fes m@'8M $swi,t w$isk^ a^i

t»© 03»06®i. tte.fetislse# faxQot



plaot#-,- iietea f5 jsportei I#i? t© G^e$-^. •,
flaafe beigM-t aai ImgUt ©£ fwtt as# yiMi p©« flaat.#
the- ttossBiaea .pti^ple ©liiafeet mf|.fjas s@g©ia.!SQai#i-lQ»
'ti©a>f 'l^teii iris©tt«« ,. • _ ' • .,

Is -Q iisilil/saaljeis inwlfiag

C1S77) ©ifesertQi tet#f©sle -f^s' piaas. Ij#4g&tt .ieys

asa M fsmiU yieia fsf -pl-aat*. fli© fe5.it acsaMaa-*

tidse acTO.'f^ack-Miam^# %mg-s Iwf-.aai Siaefc ^©Qtst^

tag s IJaMsiiput tg l,@ag9 00fl0ii@5elJi@ i«ptQseios «t©
a#tl.e#d 4a tfe© 'Ig fes all lbs %«aiSs laeaett^i* • - . • ^

OoaMBittg fcj.Stimitata; aa^ B,a|t5^i iW7}

.ttiat' Miitl?® gts^Mi, tatieti#^ tie ^ig&et tlisa mm--

Mfiitifg©B©tia" wmMum im mmhm -iats •fee ilmmmlm an^ :

^iaiit lisigkfe wbiii' t'iie ' oppssitt wm im stipfeet ol

feiaaeijQ# ' aai fiaot s»»sai#' lirefpt ©S ^sgr# .

• bM, ©Iltets mm ©igaiileast -im all efeai*-

' ao.^Qsa* m& tei me Mgiiest iigsa^itf im nmhm ©I

•iai-e fe© fiostsias ssi M- aa«a Bwsa 'temati «eM- gmi psiiial eea*-

htmm i& mmhm'M ^ssaefeiQe pm ' 'mi.^k M.gh.BQA .-.

eifeets' west tbdee mimne paseats Mi Mgb. (MAw-.
/ - •

• ' ••• SlagH .gl# ClfP e) tepsstsa betefOfiii tm iwigWg mmhm "
0i fsiaaff. "bVBU^tsM ®ii€ yield, ia a of sisfet i?a»ia.t4t0 0Si_

• twsaty byte»iis..<.. ©i fsuite- p&l?-pislst-ssi .tmiit

foiia^ giw msiciua •-©-eBiSitimSiea t© ao| B$%*3 »
Eeeesiei'tfe© litgtisst. fifli* •.
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Iilg flaiit fE©® ©sasits fift€@-a f@ralf list®

aM fon« sale %ww^ etniiei singhet. 5^.#. Cl;97S %)*,

fitieTOsis tm•©aslj fiQwe^iag was sfeffja ^ tHe- l^ferii f«*4 m Vijai^,.

fXaat feeigfefe hj ^ yl©M. %y 'M f-|®

f©stilt® -fwf asi Ftisa pmple 1©bs ts fee geecl e©mbiis©g0

Mm aai

ft)la -a, 3 s f iiall.®,! Sbsmegowis et

.©iisewaa -tliat Mukfs&isM «$goK#ed tb® bigheet pe's plant witb.

Sei &m fieli ©ai of fisyg He.llowts# 4»te

Ijto a©QSi®®, fTOit wit'k Mgb iIsM MmMmm tefl

%M liigfeest #S' imitn p®t plSst ^fit-b slgaifloaat GOA l©2?

tii©t .f fltii f#s plant9 f' itaulif. SQ.i oaabss of seei©

•ps'£ feuilw' S»fS9 was ©a^ly ©atafias with Xmsm%- mmhew o£ seeis»

BfeQf»gr#fi9 gt al» Cl'9f$ liso UetmrnM tm Saye %o

ilmmt' ©2 pXaat®.-jieM pes plmt^

fs'ait ieasi^y aaS eeeie. p©2 fmit®

©% si.* Clf8©5 sttef3i«5 'Sim mwMt±o& atii
*s85*s» « . ^ .

%l)M.€s in a §M%M1 nm&B ©srelsilag t^e^pgeeals*

gQBQ aetiss ?#ae #© ^0 ao£s ijipoirtaat torn %te»

$m$ B^Mmn WmB fuspto i©ag® Amtmw ^igla S€A

SQst CTOSsae tsitfci Mgfi..SO'A fain# wet*© ?mQB piitpla

losg. ^ !»#%' Mmml MAmhWf s: Sel^a© lefe ^i@Mt

Tm&m pm-spie loBg m £m atisb,e» a«a mss teteri^i •» Bf«11S

im sssllaess.# Soeas assseiatiso ?«s betwetE •peE£©®«sa©@ ^

@f ^:w0@s0ffl sai itei# SOA talmss*



In a stm# ©f aaS UiqIs sis pateisfeai satieties

itff®£ei la ^©eiatsae# tm sHoot sai. 'fsiit %©»^r aai j^ieM

p©%©ati®is m&m^w th© s

WMt© l®Bg ®:BS xAtisfee^ saw© f©sitive tet-$£©sie iw^

Eisijfeeta^M. ,3^iM aafi toiewae^.fr flii iiiee©ptibilit|' ©f th©

©fetaiati.'!)?' estssiog t®© tfpm CBusa, lo^g aei •

Aasfeoy) iaSlea^ti tbat mmQ febais 000 sieeesi?©- ges© mmtmlB ' .

^ @1«; C19S1-)' 3?ip©rt®i sigaifieaafe Iiet0»©0:lf iia tla© E|

tm BpmM aai t©fcai, fieM pa,i? plant® Sfemiie® ©q quaatita-

•©baraeHssf fty I'aa^S©!? el; al«. (1981) ^@¥®ai©i fiaa't th$ c^ss

Ttel. m arspsBi efc©®#a %hm Melaest iegs©© ©f li€tQ».©sis tm jioia

i'gmlt iftiBilai? f0» plaot aai welglit sad •'fslme ©f ffiiife#.

lsii^ ,g|-0 C1fS1:) etiiiiei #l©¥eB, tati@ti@s mm liMi^ •©tosses, nod

©bsQ^tii tmt ti@» m tte emQ&m g®ir^ & MgliQt ^imn

Met.-fagent; ' '• ' ••' - ' "
\ • • • • .

; liiilQ •Q-|a%'iiis stMtees 1^, imm twsif© pai?©afeal, -

ta^ieti00.f, Saletes^aaaa Clf6l5 tmk^ that aoae Gi/^M l^brli© was .

©8^1i®» Wim tfe® eatljOT- passat*" Mm 'liyfe^iis ©sfelbitei li@t©s?0elB

tm .yieM pm p%Bm aafi fsnit tto© ©f wm ;

•iffSB mmnm- Mtw@e» wmwletim wit&'SQaj ssall-fmilts oa ^h& m®.

Mm «8i i®w la»s# ft^lts-©a tm ottet# la a. iiallfl saQlysia

^%m0 m^etim asi f^ii^, liaesg, Saliaiatto ©MaiseS sigBific®ii%

festesoiit tm ©©nUsat ia Malapii^ x lliae-^? Malapw ^

i'iae- sfii m' wMjefla 3f l,ii3®«1.7 baa fete.

M.g.tefe mMm*.. Bmgk ji ClfSi) ©tail## mmBQs between •.
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iifIlaes. aai. •t@8%©r®, iitatiffe# g#©# ^

•esaMaw. flsat Esiibti •^itwssiagt Ifagtli# Mdiiit weight.

mmi m^m-&t irniiMm - . ' ' •' •

,, .As 0 ir S iet m.Qlpmmls mw. stuiitd , ' ...,

Msit ^ llfSi) tM-'lbf g©#S fipeeifie e«M09t:i#ae .©btaiii®#- -'•

w^m Bt*0a fisfl© long m hmmw^$ B»-iia'm' H-54 aai ^ Aiisbif. •

f## .flaiit, B«S'@. ptispl© l^ag s asi "Msa

fetasti s A^e-faey tm Mimhm ©t pm-wlmt mi 'Bis-lia

ai3i pmsa fesati m JtMt w®igb.t.«.^ ffese e©ia|.i, h&

si«gM iiii- ^mmQ -psmMm^ 'M etgamgatiog

•gmwmttm00 iisili aiii laaaMte-(If®J iavestigate# relation*

•sMp l5$tJi.iefo pm m, mn^ C?4 ©i |>a^.®afes ©la^ s©Beiuaei: -

Bm& efea^aettte^ ©f iMWBaM'tm loelissida-ia

•%fe^Migal:i©a.ft©it®siie.8 ®aj fe# bss@i ©a-mmu p©M©,maa©©"

'Mi- Mm -&vh&^ Mhmmt4mp ©"oaMBisg 4MMtg Mi t©' M •

•Sfeile .ffaliistiag; ex®«isis M^rnm sis,llaee aoi fdmu •

Bslaatteo C1fi|5 IsBoi Qmmm ehomM

iet fitia# m @i«^. ws tili© Mgiieet ylelias m€ '

"liit®i?@8if in iMs ©see tiaa t>y 4is0ff@«st is af'

Maaslies.ig. Isuii imate -aai leagti'®. .^adam^ it ClfB3) \ -

memmd^ a"1®;if 1® faalf' €ialS$l-tai tte

p@i?l0«aQ»e-witfr pagpl© iesg x

Btisa •l#ag » eai AaQafaalai m S-^96*

' Mm^mm C198%| mpmrn^ pmipim MtmrnM •im

#i' teaa^Ms- ia't etii% wi aiiaa %teide.



^ >

\

\
•\

li

-qM. t&ett fl©»t ot t!i© ©as

ttea-i-tt eaifSf; '-SJiit SIM®; ar Puaa pmsfl®-loas ®at
JM ' ffa© mS %mm pm^U- Um m& Puss""'

fmsfii Itss «f» also -geoi ^iaMas-ies tm

fisM* •

Hitetn fig fiMai %%Elis' •^"etoseiag fit© l©©al©- \ ,

Maes wifeli tit## siM- mm- 'ataaiei % Fatil &M ShiM&.

C1.98%)? Ml %li# nhmm tfee paseot
tiss. a®e®0j.at®€ wifeii ,p®£ #©: p#i?f©Sia®ii®0 loi aS-i etoff''*'

mmw^ faeii»%. la.fifSf fm eeat of » mm&m,
stmilii#,'wis «©2?f®iat®^ with

tl^- tm&msiM te ^m- •ctot©.^- asi Mmm

••tMy itssesei impmtmQQ- tli© tw# cla^ae^tra.-;

' ©f,fQ®©a&i ia ftogMfflies ©isaai at fi©li

• %mpxowmm$ la ttfiajal#. . •

•t* g-eagfeie atmii^fl'ea

' iff©g%' kat bs@»\il$ie aa @©e®pt®bi© genetic

#.3£p.|.ii3#fi-©» Sq^ hefc'ttpsls ia- fbi-s ©tfp# •&1©^ ©t mfMsM ssi

mfailsMi 011 .tbi. jitM ^osipOBaiite Msk «©QfegiMtJS. to

tfei «.as2.ief mpm^B etosaettse#

• • Qtieaef itees toifiaat •

- g0.6i@' i^ait' "e&e '̂ iibil.# ICtea- Isasan CiS^B^ %li©t
'fiff;•pair-Q'-of @@aes. g&feaja tht& Gapiepia jl® Ci.9Sf5-
'©fegs^Qi feMfe 'tfat f^,:'^iatfsaMAat© Ise^^fta tbt pareat® .
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Ifaftg .aasaoiag •'feMat; ftestetQeee was faEtlalli?

&mw rn^ltmww f^mitlsig -tiaMt,# .©tuilsa eoiaiiaft'fi

^ 60l#fei,Clf64) »#»€aMa tisaft i&e'sialmiia smlrtt of gssfsgsvti^aiiig

tmt% mi f©,»loi iwQm sowing tt tMw9Mtm§ worn

ilttt:. aioe iiif torn

I® a stiiiy of mmmm- heUmm #gi pisfit fa^ietioei Sa©

•©te'®w#i tlimt ©l©agat«i imlt mB ioisisaat fouoa tmt^ aoi

a0ii«*e3.w:fe0s©i mBmc%Qm:-mm iohM

•t© ^6.poa©8fsi5eily-@oatt6ll©dr -, • ; • ^ •

I3sl©t api BUi&h 'Clfff)f' io. a iiill©!, aaal^eis iwoliFlag fit©

ttefe th@ -mimlJ©# sS fa.©w©rlag aod -

aaabtt ©f prisa^ btaaeiiaM m&m eoflt»©13,©d by' ©i?«je-«a©aiaaat gea^s®
- X • ' '

weiglai iBnile p©» plaat hf 4mimn^ s@meQf. ^I©s1j 'IiQigM l>y

aSdttlw s^-s@ a^^iea with epss #V0ff*'a@®iaaQ,0e' aai a«afe©$ ©f

pQW flasks; auatjes ©f flow©.so pQw nmhm^ ©i

idiig plw aeiima atsafefs et sh^st

pte© l««a#0 slyiei flowr#,: Isogfefe aoi

«jf hf aiiMitt gsaes# . ' . '" ' ' •

Six vixsic^tm €¥a3,«at©€ ia a 4ia'li©l emBB by IsaaQ©©

A ol ai#i.fei¥0 gss# aefeitK wa® ao'tiei tos

ISBSt aas'feest liagtli; aai 'tastl#! iosiaaBet e^ste^

im shmmQMSm abt^le m&-^im%mm@. was. wiioist fo^ total •

Mii&mmm wme mpoMM la mm& q£ feh©

m&mMMm waM- .iistMi befesfii. f©2?i©ms:iis® pss m

asi: CT N ' • . -
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fottg taEi#t'i©s ta a fiisllta..

msim 'iBi ttot ges# pgigi^siastiQ im

fit fMotf, MlgliB M 'Plant asifi- amsMig pt hmmhm plant»

fieli ftt flaat mm sls#«

fiefifeaMIitj- ta-itiis mm M,$h im anafees &£ %mmhm plmn^ aoi

fleaH keigkl was ©©asiJefeQ- tm ri®M f0fi plaist#.' ^.

•fg S0ft0Se^i#tt •itmaie® aai© hj §Wmh ,il« C1f81'̂ ) •
«Mt la%0 ll©H©rt^^ me psittaily mrnimmt mm. ©aslr witli-

©I isys *4& iitet ilmQxing fe©iai % ficiB-aaiitlt© geate... .

Wtm aniBfe©» M io^i e:ost#®llisi- waig&tf. iesgth aoa. giitli ot
I

fsmit, ^tiliaatei'se @lglitf fetoQf- fto© ©afl elsj •^QspecUHrely*

ItMM w©i.i&t M 't^. ^©0 iatemQiiat® b©^fi@©ii tfeafe at feh© paseat®,

leatiet Ci'9Bf) stiiiMi the iafeeslftaae# of yieli ami

fi.sM ^mpmwn^w ia. ©s@ pia»%» leafpitei th©fe i©isiaaQQ©

w&B iap©^"tattt th®a aiijifetft ©££©©%• tow sool# of

eteatfeots* •©pistasis ^as aotei £o« all ekam&tese

•eimiifi* ' Fg asass sbofiei Mgh tfiteftdlag "^©prisslea# Saliaafeb -
Mm) pmimmei &iiallti' aaaljsis io^'nim -mammrna mick

•mmed -tteS ail tte cfa^fi®etii©- iisi Mgli ©sfeisates of aaitti"^© ©M

fatlSB^t Gmpmrnte- a.a4 bii^- to tilgli;
/

oaMsw sias® estimatss# - - •

' g®l®.fcms®aaa» &m MMm C1f®f) wli4i® Qaa^slsis jieli aai its

' 0#mpoa#B%g feiiaa tMt aaaifei'̂ ^© s@fi© w.m isfosftaat ia-J^-fe

•.fisiglit s&il# ismioanse ssi i«pli«at©'epietasis pf©€,©Faia0t©a'for

Sfiiit- omhBW ©M ...
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la & iofeifisg aigfet, fa»#ate.p Di^it ,a3.,#

€1fi^4 iBiicatti ^bat at5#---wo^adiitlti §m& aetisae';'

w&m- tm yi®'l4 -p#t- umMs M imi^s ,pt flsBt m$

teigtefe p3,s'a%-« M̂iiiiw' ,gsa@- ©ffig^ pjeai^siastei- tm. Itogtlt

•aot Pa»tial teiiiaM® «qs iidt.gi'

f». ail tfeS fieli pm pisat, ana- flaat aslgHt

wUMU Wilt % .^vasi^iaaoae© aal idoinaae©

iitM- fl.satt ^-kmrnimmm. aot might ©f fimife

wmm malnlw %y • ll©«PQbil,i% tallies'

mm Ulife im Ml pliat fe^iglit mni jl&M

pitatf. . . -• . ;• " • . . ^ -

^ m .fifii/aai" flirt -dmrn ^rnsmtBm Siagli aisi

iiaifc Clf»>- tMt fiaM mQ. wlt&

@si of fana" aagatlfelf g«^»piatei' witii

isyi-1# ffefit-a-tegf 'fmiM - -,•

©iioisi ill© -m&^Mm m field pm pla-ai %y

ifisit-tef^li'asa wigMr#- ' ' . " '

iiaJSB- Clfii) ebi-i# ©.aaifslag'" e^rfeaitt qm«atii'6at»e ©feametifa

' iomQ t^t -fiQit® '.pt pisot-t' ^iigW gsi .mmM. I etm'^ •

aliowsi Msb. gta®*fcfpi«- ©Qtlfieteot #1 iraifistiott •

«ai b§#itQM3.4tf• ?aia©0.» fi@M.«as. eosiielatei mUh

imM& fe# flsat'l«»isW- ©ai wiafeet #£ fe2?aaeli0s-afe iti©

ftemotifie aat^gtaotfiAe, lft#ia ^tai-witk Itaiftfe-t

t^mme ^ti© %m- @©i3®^^gSe l##®!* •• . " . - . ; , - _ - ,
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iat©sttgati0sg yi©li -aai fitf tbsiattsta

fey afeaii», m& t®i2i (198^5 geii«i©-i feMt .gritM m&

pmttimlw 6^©»fMtli wttfe f titts, 'Plm^ #q€ Mig&t #1 flan%

tii: i&mmM- tefifig' .ffe# Mstest tmm tm ©«0#ieifat. #1 •

IftttaMlitr taMf« wstf, M.S& 1'®^ 0^3.1

B®©t@sis|: wlit eaiaiei fef ig^gieaQiaQS a®laiiae#aM2a I.#F.»Satfel3.

'.is'oa® tbe R»t Metetlal iissaesi ^laats in

Wq tai imfttfipiief♦ flit i'iseiai©. ia & mmMut. tfaseat ^-0

th® feMa|al f»&S€fi®-©£ Ef«.a|a« ;

"aiiMBltafai Im to®M ssfissi fetot mi gmiMm& -

«i »ilt |..e tiigfe' ^mu tm iifee Bsaasas giaat

.ssa-Ariss Ms^m^ f&i^' Iis©as0 is 0IOO sdsiwi %n-&%bm #at©i- •

iifet ISMsatatef fttt.Beafsl# Qstig»;t• llat^i $'rea#ifc

mn§ Bifest CBs#f. mfBt' Mmis flit awesage «®s3meti©ii ia

«®0 ©iflaaiita €S-f%f % las ami §&at5t©taiiiy^'•

-Clf^) mOM CiSp) ,tt€isfis4 ®s .l&ei _©f

afeeiit W t# 5^'® . • . • -•

ffatrntg. #f Mefisft® - • • , - •

• Baeti^iai wt3.t M solaase^QttS'ftet % _.

»tlll CiBf&l %mt It %iai iaitfe Cl'Sfi) wlio-atse^lfesa it la •

.•s#laaae«@«i e^^fs .iBSlmSiiii-.'&^iijjal*, • Shis iis©as# ®as

imrnm^mrn tie® w ^ afftslei piQSti-eliswM .

mm§ wltfettiiii' -ef ®ai i0:a^@s % '
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wiltlsg •#! eatise pieBt# ffet fsieaiitt wmM^m Bhrnms •

M hmm iiptttettsaftiiSf." i3wtisoa -(19^5) i»#. s mm

%mmm tM ai^asf- &m M^mrn #| sll stit ' ' '

tie iitiae#'aai sai 'litltiig #f sitiit

flaat .©» #|- ,#&s fegaaifeas siii aianatflr t^Q eati»

fi# '̂ b$Mh BtM ©till. laiatia ai t^iis" ©mtgia-s

«#s flM item M itm "lalfetii; flssti mm WStfci #• atefp

&!3ti#| tit g©a&pttii iSeimte' mM f%© %t 4is«»i§isii aM t

•gg$y.i®fe wiait© m %smm iila#! «M#% fpsiiptti m mrnm&m

«®s©a ettt of feii -tlsitiii# ' -. ; '•

fHf $gsm iftaiiii gff#j?t #i tlite' iiMa» im iBiSa mm0- £wm

Mb mM C1955>#:. ftit -sfaft#®® wem

Qhsm-vM ¥y "Sttiis,fa C19555' M'tit# ,?#«ig f3,e.»ts «e«t s©f ©iSpeeei

SEi t&f .iis#aa» sfpt«»@4 tE»-fliati iatti *© ftswtt ;ani'

ftfgss 't© tfidt# ' rnmim -CW#) ils# mpowtdi mm% tm •

"fl0W@Msi-stagt mm a#it 4mMe$m im sttt iMe^tioo®'

faag&aa-Clf^l 'Wiit ia t©ai:et©,,

muM ^9 iBitiatfi -at i#4i:ttaf@»ste#e .®s l#f m 11%# wltt''

ifBpltat aM a#li m^m s©il. tesfstatwti, w&m Mgfc^t- Wm •

ai% Mm -mmMMi, M •©©iitani is - _

im ^ ^4tafel4:p'saBi#^wa« "mmmm •

% aai: i* iilfetit' eni ttpfciiiitteaafas flfif) 'fsiiai .titt

fmitifiif tttt ait stablt M ti@4» stittioa 1© «ilt at-

>t't© .1## aiii-fteiiti- §%m m fiis0ii©t*. m iiWfI
©fetaia## siaiiat Miilfeff aafi MUfeMisiiea |i»0«



%$ i,©i©eaf:# tt tsif©f 10 |S% §m t&i •iftt-i.©fii#at
©f fei#to«ial «at fiiiistaist

• ^WsIM# ami fMte' ClffS) tfot @f limeM'

flist© tfftitfi' If laftstiai ®at tiif^iiifc.

gMif ifiaieetet lli»l .iailAsIlf osly saatt #slM ';

ti,iae.eiit l©>®ti#;iissfl0 wm§ totaisi-# TOiile'WipaiiiBg

ismwi Sesi ttei filli'ittf siismlatei t© Itta

%!©« wMfk 'ialgQi iat© tfei ftsiels-*^ -laclieKia ist©'

tyl#®#® «&i#& Mptntii 4S t# ff fe©m*8'8<i!e* tooeiil«ti®g Siletatifts

tti@ ^ns^ais# iato tli© wfssiis;# m til© iifiie fitslf fesgaa

ftiiig' «f • mMMM. tb@ mnim*.

.pii#sti#a 'saa. gf^©«i w&m mpM smfl w« atceafamifi % ©©©wte#

•tt^a'tf'Istpt .aa©apti_©| Mm sate^ial tis&tiliii •

fetiittsial ewm. wM#»i as# as

•lii ®a|## eatigt i#t tbe-«aii.#ii niitiag #i"

fiit© %' itisitii tai tiiftisf: C19S^): •!» Stttfa

mmUm^ soils iMimrns.: tiat ittpftfiitfi sott .

•«t #sieia) iMst An" Qseai.: «te#

itt® •a©t' fitelsfe fTOia ©tasts t@ stag©®# • '

liffim plaats linlliet «its

artificiQlIf asi ^aaimttlly t«a3,a|s.i witfe

tolates fsm -CM« hf 'MM& ClfS|«- Se f#i«i

ttet teiatft'ea®t©% Ijesaj^ -ijQfea6©#.s. twa^e#;, egi-piafifet ilfloii-

teasQBai, afe»a ani^ feslifeai'a mw9 •i.Biaetjei «&@a
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aateal l^os oalf eae'te^i leaoi -

%mBt& aai @gg plsat mwB iBietttif •iMi s%tt% lusfefei iofliti'

'g'simieadsae- solmmmmMm -ixlel® m m tatisM# af©@l6,i rniMU ^

f0ttati@3.« li#if ietiilei- fSaS-teg wt# 60g$®«^

tifti t# asai fji-tt iistas# ©tiiii. .isi s.pfteif I# kmtJ %'m

mmi iim% ^peei^is ia ®i#te@a&®sfiii.a %lif -effeotr mi ©»f,

TOtai'i©ii'aBi fallowiag m-

"2..« •0g^ tte .; ' _^ • -

. 'flm l3S@t®sJ4iB Mm Mpdtlti m fe© gsm atgati^i

»fiii »@BS @f ptl®» |i.ag©ll@ 49S^»- laoeula^-

ttm i'sfts- "&J Itlaaa Clff^) sNwsi mlQW &ppmmam &t tti©

palfetgis wts ^slatei M patli©gsai©lty«

.iaiteit fftfi 'liiiSftims tPlotlit wss# irtafely

pattoifiiie ,B©ii«*paetogial$-wfa@S6ae ^hoe# f.»@ia fiiiiiai

e©l®i@8 wifeh plot €@afe©:e.«s»®' MgMr ptt-h9g€Bie« '
• .

la %« fi#0©;e¥i tli® .fifaleiie® #f Iftas asi

t©-f@oB, ClSil)^ etessi flit iQ&Mtm et ..ge®tti'eg«aa g^.a..a.aaeeagta. ^

fla©i.ai i t© f 3,0®piMl.s ia. f el. iietillti wsttt is t©et

Btiiieaiiagfs .gi# Cifit). :s«fott^i tMt, sa§.@ 1 #f „ , , ,

gBQtia^s^aiae aelaaaiita^iM iselstsi Mm a^ay rn^tmmm^m flaati©

Mm' t@Bae€«.|. tfsatt aai l33?iB|ai wm eafafeie •©£ t#©s® Isf€#tl.og"

isefe Ia f^©si. iaoeiiis'teiaa teetSt 11®s fsnsi tfeaH

tte tm 'imM%m affect isg toiaat© aai ;p©feit9'.w@»'eTOs,s iaaeulateM
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tbilf tfci %mi. failei t© isfaet '

i^tats-fr • • • • '

, ' ^ Cl#fl «oml.ma©i tint ili# ri-^nil ti©latf--wa&

#Bly. a, iisiieefe -ei®®la •#£ tli@ .|jat,fe©sea-80 it iailii ioftdt

telaials,. Saamil C1980) 4M&mm t&et gtiiget tsfiat#

sstiiii wiltiag Is imt ffet tm&m . failed t# iafeet.

• lu ms^ tas sui 0Mtt«paiiy^w&f .i©®-

titfi iiffl# ia laii®' tiaat-.-.Mis wiit.ip" wie

PtemiMeatB aea.^BQg.eaattar mm. asi&Mi&mw - gives a - '• •

ifiillti, a§mm&$ .m •'©toae'feQSisatitB #f Ite fat&egfat-

geii4«-ii|' t©ets $hmm§ tte ttwioliil laoMies \^3Sg eapateli- -

pt#telsg. ia ttmai# ppiatt# moifeiasefa (1968) rtfdst#^

,%,feai iiiialBl f̂ieatg ta 'aiiie fasts ©f, 4f»iQQ w&m attiikii %

•9^4

B^gfi "t» Ifes esssoiiy teo ©rMioafetee® ittatefeaiiiea- llagtesa^,

aa3.i©«t aui, @«:ilobiogf5 thm& Msm^ mMmMM 'Casfisit^if ,

UM Se^ati •flfi# ©laseifi©'i a #i

1# ii^istes' ;®i. iktiiiQEiQQaa .fiQlamgeomgi iat#"
M ^ettlii# gi?#iift mtf-

ij^to tile #ai/M#%ps^ m%f f&t .

m tmw a «#etti#tg€ boB$

'mm$ it etiilBsi .©©Iflr tmm'm& MaU plaat% •t®tat# sai-

%#ast© sfiittsQa tfef ©tte -wfie-ftttaisea £mm aaaf fQiiii#©'



Is als# ©fes©;rf#i ttet

f laat0 ia Ktayp wse Mmm^lw issai^i W $wmp>'3. &i "•

Isfgel »sS CiW0|-eQlMctti ii.tfeisies .©f •

to© stiaosf8|«® psi swadtTOS. &@ite iti

Utitfe sM Brnth Mmxim maA ^Mfsssi toa' to. @f sliff ;-

• ibsf#:.!: sol0Btaf4#a #ai" sMaie -deppsitioi teMsoisi® toltaiti g^#wa

.#a a t#fessi#Iii«i '©film sa3 melesis-.f©i?iiati©li ia svtft©si&e atiitMt,-

, lias ssoBits m Will .IS &3Mm^mm mmmrn^ '"

t»@a '4.i£A0fiQiit^ -»0si©a@ ia f t 4Mme^:

ttmititf aai ;kdtt taag®#, ill mmtlm-Mmmmm %aits Aselstti

tetfe^geale^ pos^Siaeial-fa fasioiio; ^ ati asmliM.

• tisMBiiittsMi tim ©sattil lettelti m tfef teele ©f'/

. ,S.fc®llli©wtt Ciffil'itmil©i -lbs iMtsilaMoa

lit aas mm& ©li Miitff«s ©I tb®. fstiiipm' M ', ItsSia $&pm^e& '

•tist tilt Mmimmm Bmtm&m&mm. -tfSf-Saitli «ae ©aiesi® •"

.in .Igiit tM list ©eattsi sei Ceetfin WM^mn #i

• -Esffiatsfeaf. lesttsa -aatestiMta eai tastiss pi.elai

• if jisiagf. Wett- .Bgagtif Orissa .ta# efe#tta Sagfiit piQli$.6ii fo'sate.^: •

bsialsif. tatiiins# fefiisg 1© t@ •

30 pm eest# '/m tii« mm&mrrn^ mMhmm ;

Mf aff©ftii #«l.f ill# ' ffe# aisfas® &©sa

M mmy a^. mmm Ct® 3S W f *f) ia

.aai (sfi S,#i i#" 7«5i CfH f #? t© Q.*?). saili^



r

^c.

• 21

• tSibei mA- Quisi© (1978), seleeted 86 PMllppio© isolat©© of

:Pg®uctoiaQfia0 BQlao^C6a;gt2m far etsai^ Eighty pel?'

©f fell© isolafe©© @11019013 otoasa©t©ris1i4©B, of MevsE HI altfeeiagh

ail tim tmr hiomm mm pr^aaeat«' stjealEip classified Into-

;S43r p^@@ tsjps® based oa mlBtXv^ s@asitivi%- t© th& iselat©©

of %aefe@j.'l@plisge «eed« OaiJdiaai.' foi? -gsowtii ©f tha

leolat^s detemiaei# l% was fsna^ .tlaeitj witfei the d^®ptii©Ei

0| tofisat© ia@lat06;^. sooge &t sptSiatia Ij^fsipesatu^© •wiis tialt©

•msmw for isolates't;ak@n froa th© ©araa boat'flaa^«, In @gg

plantj isois'feg, It-va^iei hetmm |3 asfi 33%« ' ®ls@ tempesatesee
ai^ no^-m^- wheth&'s 'lt ©as fifosi Mgii oi? i^w'-altiteass.

S©j@i? (19^) two •'b^iQjal isolates ol I's^ii^ea^oag

sQlaaaeeajgigi obtaiaea tmm th@ caiapias ©f Agrictiltural Collsgei

?eXlay@Ql and mB Isolalj© fco© Baagaioj?®, Bes@a ©a bioelsesdcsl ^

obaraettristice., pathegeslcitj feeets asa qwobq isoGtilation stadies#

tbe ieoia-^60 ba'^e Beea m' 3?eei2dmoBasi' aiQlaaaeeanaa va£»

a8iiit;i€iM (Saith) Stapp*.

ii) Isolatiea tBQimltmQ

• KQlmm Clf^^) etiatiaa$3isfa tfe.® teelalt^e tte le^la-^

•tlQQ ©I ggeudQBotiae solaiaaceagiim fsosa diseased plaafe satesial

tls^ough cwltmriog ob %m aoQ i^oii^stiQg at 50% foi? 48

hmsB*^ A mm eeleetivs sseditiia for the isplaties aaQ Qtiapti£ica«

felo^ gaQMoaoaa^ selaaaeeagtM §mm him Soil vias i@velop©3 fej?

Ilfsmith and Semim (1979) • Stie hm&l aediua ??aa desivfd fejr

modificatioa of tli© .stea^ard -^-tg aeclitia the tlml ssleoti^©
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aiilm «@i- f«epa»i % aaaioi eattei©• aft ttie.

tin© mi mm 9 ,. . .. ' •

totMia eaa e©tti®l»e tefs- iat«'|©iei e mm fflfii-m. .

wit'to §m^ viiatlag aoi iAgh f»

iselatilsi -tM- fatlaegttt imm acd aatijt8l.ly tafietfi

soil's* 1% mms. ftfpasQi fer seMiag e%sia|

•feM.s®»@@al CS B ©nlpfeat© C1 '̂ ,/m)p '

CS® (i ^lig) t© .Ilelsmi. '̂s Jiitag '•
C§@ ^ag) C®' ^as), p«it®s%©c1. fMsgai

eos'Seaiaal'lts* fiw Isetetls was easily leelstei iasm isatasallf

iafi@tea s^ls rising tfela »ilua# • ,

I* Iffeet ,.&i loQ^t*^lB0t .aeiiiQ'b^de .0^, .Baeterisi,.. ^iit

Xa .gi?®0silsoai« tests' pia. hom^t&'f fgmi® CifSS)

. cteasge m tkm vmimw Ammmn W tmmmim.tm witb gifjiimieQi.

solaaeeeagiao €i?ii ia tm Bhmmm of BlelQifegroe i.8g,eaaitgj aafi Hwo •

#tists aimat^iesi Iii-'I!l.©»@iei.t iofe^tiss ®a® -mom Is %M

^mmmm M tM mmntQ§m wM.l9 'Ai? i«11 il ^sii©a t© levelop

wltifiit tMt4« 0eti©a.»' ' , \ '

. , Ifaiiag C19H)' tlis i.9^t©wti©a betmg-ga •ggQtideii^oaa

setoaeeaglia aai mioiMmm ImmmmlM m iaeiieee©

la @ii'plant bM i»iai tijst tM msffiateite M m a»a^tat ••

m «AJt aefai.gpm#iiis# l#i% .gt CiWf) ®@ae'im«ei' t-liafe .-^©©t^&scit

• %mm pmhawtw impQamiMM tow b®eafe|.Bg, wilt

»egis'laB0@ 4a tte wi©% Fii@a piatpie-M ^

is©aify"iag' %&e p3.aat tissw Mm -b feaetetial eoleai^atiea#
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• . Sftume.a. ClfitI ia©e.ttlati©i ei aeeettats

tticis' .1i».fcsittfis tmrnmrnA. tM immrnQ^ ei titit
giagat# tfetlf ttetiai tie-listetsBef ef eeslais/Isseilag

tesislp sifM ®f ;fe8Mi_saiifl.i,. .iAiiiMi^M;

getfe.^ j|.» C1S®3 tfaaS ststoftaa#® hsm& tea ®tea
iMioiae^gag iaefeggita" «©e afiiei t© tlit ^eeisteslj lts«s la©©wlat@i

X^sQMQa#aai ^gQlaaaegainafiie " fiesii' it ?}®@,-soggestti

lteiQMeg.¥M iBeQ^-Btta ifeoiM 'M ^wliile •feseiitag £qm

'wilfe, .sesls^sici««" . •' ' ;

#f ;se»ae.Bi8g taeliaimie# , • ' , ,

• / «|iisle®i wia MMmm ClffS) stag@«el©i-l»giils^t©a tmh-*

.mtqmM wlm*. •% emittag' the lateral liitfe'a ©s©

0iit el IM p'lsst t© a ieftfe tf % to 6 is® sni featfes 1© si ®S

•BmMmmtmi empmBiom mm tto# asa % f®ae«

mei'titi J.a WiMh ®a it a®i« sitli. s aseil.# m, Ufae .-

ss##Bi I^ai aacll 0i i gteillag:. ts# stets- aftes' toaetlss^iai

a- amall fi#©f • s%'©x-i3.® eottoa »©1 iifpei in 'tbt 'bBct&f-

siei saliiiiie:'eW'SA'tteiiaitmi iieease ®e©si©f was

:a3.ft asvil0ffi 'fef ffte sf®gi» wag ggacl^a sa I^liswssy

•

• "laiim
J /• 0

A ^ • f" • Qm Imt iatfiy wi»«« ,

i ; fm&- m tim'm- Mmm wiitsi •'

1 3 All f i?fae ii©f a ©s 3 imms mtitm

. 4- , lil' 'Imwm. \ • ", ',

'' • . •
s

• . f ' ffep-l,©#1 III© .flaat _ '. .
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ffes" ©f pisBM In ©piptaii aiil%S..p2.i@€

tlif ©@it#%0ijiiag tte p»©4«eSs aiiti# fbs gsaiaslii^a
•• ' • ' ».

waa tm- s .iiiias^ % ii^Mlag W t#6il

.©©^.r©e tm ftte it^^n smb©» d# flaiats asi •siiilJipMfi If 1P»

••^ ©tiiiy tlif lofiii^aipf @f flaaii age# isa®eiil.s-ttes t^c.kaii.iis •

&M iaaiate ts •feaet©i?4sl tiilt :iasii#TO0- 4s tesat® a^si #gi

pisafe^- SeWittB esi ' ia®eil@te^ TOsisttst ^Vmm sfii
' Suims^^ tesai# a«i'-^Ksfel®' %g'flaai aiii siise®ptil3l® '̂ Massf©-!'®

•toast® aai ♦llae'k leanlf^'^gi plant'witte ta«lst@s &$: leiaiMiMa.
fees tiie W#S«il% saa. Mia % ®iiscli®g aai stea

S^asiJiilt sot Bis^M tespt^' ws$0 aot© ^fsistspt i@ .tii#

teMeaS' Mam tM Ipaiaa •isolate ietat. bM ©is '

me&k&. ©f .•Setm^Bf V'tans aiii .Kepefe wtfs e.iiseegtifcj® tf ^fe©
-*te«le©B isolst® et 2 t© 4 wQBfera .,ol -sgs W ,-:&C'©ss@ seeistaat aft®»

4 m # iteefte* 111 -aiaititafs mm •Mgia^ sitst<igli4%le tip fees 10 ttegfes

t® tM mm ntm i,-i3o0iilat®i« ftasig, ^atiaasQ- ,

m^ Et©p©l mm a©» .^eslstasi %ikm tlif IiaiiaB.

'̂ laafi tia© I®@®iesa Isois^© ^ w#.®IS0« St was ©©aeliiiii-

'tte% tfee MMlm. ieeiste mm ftoiilsat feliao leoiat#

m mix stiltItafe et all wi»S iw^latiea ^©eteicnae,©#-

tfai i?eiiSlQB,t omb feslifirti t©

• im tM ii®M 'Mt%m if traie.plaateS ©feifi ilmt i 'wteEi

Wmtf ^mm femat# Mm& wm&. Mw .t©

©ilt m& S# C19765«' 'ffeif ©festivei tbsl stte©slfii "sti its©

stfiilBg stagt SM agte# st tfe.e' flewefiag stage»
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ifetlitlis i ©©tiit mm$mM$ lallft.iatMl i.llfii»^

tfea wQWt »eiet8ttti aMftately tfsi'st^at m smmp^3M%& wl»»

•sitsfnattsfe mm iiafeft ,C^fW tlai' ifiiitiitfisis tf

isoetilotifm titteiiMi oia bxiajal witli

gateaQe»a«8a,. •» "Ii3.t. sfsptias tifit fifit is

fiaiii 'fef.fmittmsiai ffet atm fUtingfe a i«ep ®l- •

tetstlal f|@@ei is tM 8:^:| •if tbi. ,mmt%i. a»i' tliiiffi
ttii .att®' tif# Iw^it iiitas# tosl^pafat ' .

ms les© la fisat I.a#«mlst4©»: m siailo® iia«f wiili .

'feaettsisi #14«q ttoa itfeetlf i:tt®- Is'feetfc tM

©lefS¥«# ©a tM tbtM iSf' aft##

.lita#- §tB mMM rnm^ie-'mm :mm Mm itsiiitti ©g'tfei «tlt

' &^pmm e«iiM M ©ali^ tiUfe iaf #1

la'ia tttfiift t® t:saasS#» wilt a

m%M&m- fat* iiiBa»a t -.fnitivstti Bistflf 1®bs

imttaf itiftiaaltea ^^aifaiss CWf) l«0i t'tefe "felf iem&w: .

faralQi a ift® -ftif wm^etmm t© fb®

Mmm » MmmBim §m^*- tfc« meSMrnm ,

in. ilis t# 5«tp2.« Steaiew m.

-#f % fi|ajag#fsi asi ietteaitoea

Cfifil ,s#f@^3.a# m&i^sm€ t& silt saa «#ati?63.Mi; % a ^sisii®

teisaBt g8S@» ' \ \ •• • • ^ .



n'
do

• C#ii) ropottti ttet' rtslg'iaii©.# m& mi • '

SisSoestt • fMli l»es^i.gflilag %lt .sata»# .#f meletaae# i# wtti ia

,. aii'taf Ctf^) ilmitft tie •itfsfMldiic© qI ttetstaw®

t# wtit is tiftat# mi lte» @11'wat a@gt\tmpait©at ffeis

mi m& gtat pm^mtmm*

tsffiiStafeti.. si»tfi|ag ef .t# gsiift,## , •

;.©! mlM» BmemtmMm -.gfe s

«l|# f.S63.aatia c^eAQa^na -tit-s- taea^ •#£ ttiiiatsplj' tt

.Isfittlnl wiillf It:, sBtamSsliii as 'a .gea© ,

mmmm im ^ttiiing' »sieta©t ^ajeletles ,ai' it-i® Mgliir ti#e©
wS.t& ' - • ;

Ss'©iifttliit fttiiyt ®»®«^ssas ,C1Wi> wssfi

ttef© witfe'tfis wisir Mmi

ftet «®iiieta m wilt ®iM . ..

fka C'Gg ILosg liiipi# leipfiwai .

3niil£%«&«s&i: •Mas mM- ^m% pmpiQ- eMttti. Ms^m. .isi •
,w» iaistifiei m SBSlstsflt.W •

Ifea C1®W.f- • ., • • '

mm ^asitties- teiiiial. aetfwi. ,f#t fsaistaa&s.fer

ieiia CiW^5 '.wla^a oAiaiia wif©, ti©
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tiiiitsftt# " f©•#.. sBfctatiii aii Pmit mmi.

mm Bmam-tstfit 3.©as« SF«. ®si liacsic

mw$- ii«#- laisl®* 4afifties wii mm^ «-|si . •

itefiiog ftap #si wllfeiag. Uti mmA s#i' gteittsi is til

l&i wiilei dsei^rtit fimMm

fQpasties M falMita sss- ilgte tt wilMsg .

ftaatt iffflfiiii# i® w^^tltiag .fUsty^ ; ' ' ; ' , , ,, _ •

. . i|, llf@.|®#lfi&-aftf tested f#t-

S® fiiSfii asi ^SiHasfto -

CfM atii P-msa,pOT|)3© w&m. .

•• •: • '• ati: Cliff'1 that'ptt ©I |6 tafiletiee^

fmlMfliiM-.tg#-'fiiii Qi3"S* ©aiy t&e aaall imOM^S |.q»-CitliM. .

{iQlda,€«ia -tag# iitftwii •fi®^e6 •©©aplS'&elj- vrnM^mM. -to, tW \

w»i«tf Bties eluttfS' fiftleb m& ftp©,ttei te .teelstaoi

Ills# Iff©) «se-i©i»i t# %©• i-t@.#iptlMf n-aiet Wiisfsai-, -,'. . .

etoiitieiii-f, mwm&MB ©t-#Si fte'aft feslttlet aifi MM ^

/Bpmim % rioehla^ki" eat f:«:!»« CfSff) f#i?eai#a t-feit ^ias:^ae>:

•.ffliAtiflt'fiittii' aiM Autegio© w&m twisty Aa®»g"ttoe

wiM f©tiiBt. S^i-aaia. t@M©agiii& % Salaana aig^ -©»#

ieianoffl gieyateiif-©ltiEi. '«ggQ'..--i#atti t& li »#0t@tsat*'

. • " isfffBlag_ia». iflit g#iitiast# mm nm§mmkm teal®

iisfeHitiiisi ij8i»»3i%y4 m' tii@. Si ita« aai: a spetitfi msmum.

. TOsiGtf4S^,t'.flailPmas pm^plf cimww mm Mmi

caaafksMf fowftfi- i® .f#slg%aa%
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mmv^e$ :ag'-«'•©«##• -®i" tmiBtimm Sa t&e All lait®:

%gs®®%M -im

IMf ii#6' wns^ wlf» #0s4itl«i» against s®wa •

isoi^tfe •#f. geeaieaUM# aeiaBa.e@aM» ^ifsglig t© 'saos'-l

asi ft#ff#i | ;fit» ••

1SQ6#©M @a6 %%'wm ^m* imm*^ -

- Sttla 'C19@5 fe) iapliti liaQ «ai

mfiitsttt' f#' tfa# taiiiaeBQaas^BtAmm&mm .t.feftoiri#,

.itotslasi••"Irl.lfill^ -tern 9 «?0«s 'te.iwtsii t.fclgttf-

%&tesai •tasltlf. eeast• gpttB sBi f«a tmttti tit

feiaii. t® If iigfelf toaaifiiillf ' ' ,'.

•&fB% mmm msisntm ©f•litis|s4 mB-m m&mM 'im

rnmmMt. mMitiom m: tM toU m§-M mm^Um$&

tttiet attitt#.|a|. % *»&. mm Milmmgm. ClfSOl« ^

pftttalag® M ^ fiisM, w Mffeg* »»• ttei. te the gttiife*

mm§. -iai «ttfi •titfe.it;*': ^S®& fatitttea' «fi- low w tmW:

©#_«!#» •!», tte m w&itii.

. |#w W@tt Mgfc ^

m^m gdleiam •̂ 'fepgea^^ Ci»it fiafls efti .ielamm ".,.

sue«#00ltil #a|f «lifa. tfci. ««s^ the- im^e pa«»fe«; •

ttttettltfi titt-miM• imu "miBmm• mwmm*

sitat®si®bi| d-^sii • -it'-tiAtittti im tte litM tm . ,
tfsihlJ.wv

ttet# f#««©-• iai'tfei% ^0^ 'ftiifpl.© »^..t miit _ ,.-
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Mmmm .gtael gseta pap.®'

, 'fiae saoas ft HM-' mm& fetlweta S6ia.ettei aefeagam tas'» ^ .

lasaaoB sfli BwfJe- iie#- {a tMltlwat .f«sa lagsseMl). «#»i •,-

•$o gaw. i@ptaai^ ClfSf) 'i© Silif^acci te©#i»MasttaB

©I feaefeetiti «li.% #tsist5pss,fi'f»m tN f^Sae# 0^ fieM ehotofteti

•,froa til© • VmUmM up t« tte iaie- If f^i^isiag- .

aiitantg# ' fte 'irssieti^e mM$- MMMm ia fsalt ,fliM# '

•Isis# ©flifcif# tatisMsf ,•

iMitii Mill irAtiiiii s«e#iiJM€ fmimMB i©i?-fi^ p?^sifitl#a #f Mit

"Mffe' WBB • • '

• . . CtfW sei»#afa' ©I aaS imsM- •

m»Sf •#»$ tm bg 'fM tatfetf IPwsa

immi-1© Ip ;fst»^ 'Strnm- *stetaisfi-

.tasldaies .(Biaafaai ttest

tillt rnnrnrnmi wmiM^ise tmiijpie Itag aal

.pttia fiitfis'»'©iiiii>--w#f# .etessa f®# asi slat §»ss -

sgsMaitiisBt lasi#* ^ sim fstiatt ast ,aia® f#w •

gegseisii astiltsiaily l4\t ueiai'tli®'si«l

'siiliiss itp maa_s%fa fmselia^® 'tte mm l#«si t® •

fdsstsi g faigii ia^m mmp&mi-W tli®- pBtttpt&J# ^ .

paf#»te» • two p»aisiag liut' iicsb#I.»4 mgM _MmiMmm9 wifb

.feigli; ^tM ifsse xP'Qsa^ |©h|| «Jii if mm .pail®

issisf - . / . , ' ' •• ,•/,•,• . -'

• tMfe :@f Ma®© -&t golaatiin aalQ.iiiig« aai mai met ©f Bolamm

: isgie«M:« mmQmmmmrn' gi^Igaiis ligftaggigeil^-• m$ .SQMBqa
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m til© fMl-i .gtesls jl#. cif

^Mmsm MiMw« Itats &m Bm^rnmrn iafeeggifeliiM mm: tmm

t# h& tuaiii© id ie tmm^ Ma© wa®

:piii?#l,iii@ .sftoetifiHt. tM# stitii?ls?ai grafts #1

IM tJMate- 'Biisfl' mtlf^ ts .SAqmmi m^lmmm w$n 1©i ftt mm in

.fits' mi IS pt« io tte f'itii.# ffeit ©tttij taii^atei tliat

tssist.®B| ioliiisi. mMsmm .©6m3.i ai^.i as .»"©©li^0fe©fk@ '

'$m s«ef®p?»iM# tosateei 4s s®.|.|©#

ifitet Clfif) tfstei mm&: n&lmm. 0pmim tm fs.sigtaQ0^ m

Qil tae^taita %m- f§"te,

a.©sts ia §isstdsi®ttfim itsigtasf.# mm ia6®t sa«iii |» .f®fiala.»

ssieas jgj^ssa agsMsisai ia^e ia^sa> ais* .MiaeMii.. sojass

SmSB. S« SllSBS aoS Selacm



materials and methods



' Mmmtms &m mwsmm

• fsptriaeatg m&m st M'pswtmm^ 0# Flaat

1^0.€aiag-i .'mil&m: l^Qllofaal.^ ism If8^ m Ifift#-

M4 MmmBiME ^

ffete® toasts©!©! larietlis @f bgiB,i#3. '(8gi-a.agim 'iae-a.c»agefta

•iuatepliMs t©- "Wilt tie® Blaefe 7'U.so, pw§Xb 'lofig sisi P-iiia'

piuple -:E^tiiii- msMtim «©pi©tost to ?is« IP^iisa .ftifiple

elas«0^t wtf® io^ tm etnij Cagiis^B't mm€

3)*.. Sesie df tfe© gesigtaat mm% tm

Bepesteest wliii© %mm oi tte ©©asenelal mm #fet8t&#a

'imm fi/i» mtmu siiast, -08l0at-ta« • . '

1

f&® Bte1^-:S«ptiS©i tb§-•Mllmilmt '

%'« lytJffMlsalioo, ©f -tfie tfmem stsiotaa't; m.

§mm^& ^ith .mek '@f tbsm vmiBtSm a© pollea

far0at«

W^elmMm Qi tte ©is irsM^iiea aai ain® fog

u.@si.stQ.eee feo feae'^ejgiel. wiM mmg ©f

$n£m$$m m wll ©s mMs ii&M eoaiitioass

5:». C©Bii$s©ti©Q &i tiie aamsal ©sgaaiss. £m wil^ •

%tm m6 Mmtiiim^im &£ tbt teeterii®.#..

lefeisetiet. m /mmmsm Its'

tepPt^SEit ©isataettrg S©» tm ^mBms^-



FIOT:g 2, G&MmGWh (aUSCSPflBB^TMISrXSS

1, BMOE Bmmi • '
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1 *

ffee mm 2*iiis@a ia p&tB mi%h. 10 plants ©a®h

<33i?©0SiiJS« ISiae cross CGSt^iea^ioaf mm aaie te@twe@Q '

fM t?Iir®e Fari^ties m mnte aad mah of ttas

tto©© cofflinercial. ^ari^ties as -pelieQ patsat. SsXf-sa seeds ol eaeli

vaMtly m^m aleo eoiloet^a* ' '

Sfci0' tlmM b©M Sa- tJa©- 3-^^® Btyl©^ ©ni.

lmBslaim.w @eW Isiiit# _Smsli flow©?© sslcetti foy.

H^etres?^,, in the- Pusa pts^l© elBste^i most

0'i tJbs iim&m.tn tm w&m Imig Bi;ylM aa# wem heec© utiligea.

Matnm flowm wtim w&ta.4 open tte 4ay wmB

in th0 weaiag# flm -mmllB was toted @p®s, % geatly

pSQacsiDi at Its tip* VwiuQ s pair oi ti.m foscep®, Ish® astfeei?©

w&m failed ©ist-©m@ lij'da© ifitliomt sr-nsMias*' TM maBmM^&d

itmms •femis worn t!i©a e©t'0£©S witli butfe©!?' pap

Hb^qjj f^IleyaQi eoGditioBei- tlm^x. •opeQiag aai authes

dsMeeeaes mm MnM to \>e simtjafeaaeonsl^ o^^u^siog betwess 7 m6

1© &*M* (aopiaoQy:! 1960)• lensci pQlliaafeles was doaa fro® 8 A.M# •

oewar^s wiiea, fefe© pollaa "toscQGit :p^deis^ Ies: aatiire asd was oot to©

0tisfe^. fsing a polafe@i »@s-<5ia, a X-dagitiidisQX slit wa© ©ade

tim aatM.® aa^- poiXm mm ©©©oped ©ml3^> !l?ii0 powaei?;^ mess

wse appli^a ©u_ tte leeQftift sti» •©! tfe@ ^aasemiatjei flow®r,«

flies®' mm- ®gaia asd .lafe©ll<3a &m mmm \wm

misaimd. foi? t&r©t da3f.i«
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mMmM W mM^ m tmmm Bm
Msfeiisir bMii l(h®% weyji ©pto -ae.^fe #ay .wltfe •

fai@» mwm' io.. mn imimrn mm 4&m

tfe# iaf aal-iig' g03»,lea £mm .©®ae- :f3i.©w@ '̂ t# ^mum tfiJlt ©tt#

^ timm$ ®iala &m tagpi#

mrnvm titMa 'm to 4i m ptliiantfep# Msfwtitr.

td feilew #|ilk •f-i.i ^ ha^o«t§i i»Isj?^

mm irnm. tra©# (Bimgh •m§.^BMbUf'i$^)p

tefirs@« im$Js& mm mms^ # itie^ gm

Q^iunrng* 'mm mm^ nmu mm piife© pafe'm mrn^w^m fha
0mm mm. wma mmmUi- ©tit,. am m th®- wmm 1^3?

Ite@® tmmB# '••mm 'mrnm m ptopetly iafefll©^ tm tw©

whites t# .@i?.ei?i©®e tilie

•^•*' .t^©;...faa?.ie.fe'i©.@ a,^^, tes^teagMg: fQg.jg@aisl^afliig te.

#S» tmMt$m sai liUa^ la

•fe®®i .«ai l#^ tf- wilt lij'

ia©e«|®ti#0» fia# tettlBg- wsa witfa, tit
immn^ m m tm sJifiieati^sis#. jmMiom.

witfe tte wli"! patteg©i3.t :pgett(30i5aaaa •goisiiaQeQ^giim* ws®.

d©a# t'b®##- mefMg»

Ci| Utiog tlc?^ s#S.t?- -fte •©etiiiags ^w®ri fitstt# im -^gg
filled witfe wii.i g#n tj?©® wm. 'm-m ss®# #f i^ew^

wiitei' flafili*'



31

•<ti) Bj ieMiisf aift ifce plauniagt, mm

tmm M ©©il and tli® 'fQeitis- Sipped is s Bii0.p©i3aii&m Isaetf'Mial

©fetaiaea % tte .«a<30 #| ismh% wiltfea

•;f!isat© -ia m^: hm^ m^-

&€• plasis w6f« 'emiQlei' at

(iii) Bjr item ffa,® at i^w wei.k®.

i m &tm mmS Ân XmMim m&- Bai«

io lki@ ®,se11 ©I til© %iaSfi tli«- tip.tsslai »

"is#!, i'tppel .iU' j2?-®'©& t.©2t wa.p ov©® tli#

®©ttai ptes^tai a,ai'I£elffiiii2|̂ fb# wilt mm^ mm ^©atlmssi •

foww^eki* ^mm nmi'mt •piaiats mk g£ $m&^- whi^h'
miMBi till €s<3 ste ^is^k wmk- iM0m W&M0pM&-tMg ia ©iefc

91?: iiyisfid va& wmm0m sna wilting wag
\

Wudm M&M %fe0 imMig of.-piaot© wiltea iss ©a©fc.

fastet^r- #3? mB mmM& m ti^&z. @i

hasvmfi ai3-i feli© wtltliii mm W-mm4 ouii to %©tii tte

vis# fani Mmmb§g--i'§B$ ism Wmmh

3tf §mtimBMm. &t e.^gsagiiam. fojg wlit ibj?©ajgk

logialiga. aaa Aagatlliga-tim .ei the, bae-teMiM

m$ bs0t©tiaa fii|li@g©a tMlag w4it -wst it#|Qt®a

imm wilted plaata asa :im' iia jpsttogesieity*'

pbyeAolOiieai^ .©i tm rn&m
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Brie^al plants with ioitisl e^ptoas ©f wilt? were eolleetea

imm B field ishese tlis QisQass a ma^&s portion ot 'tfe,®

plaiats* ThQj mm Biifegeet©^: to '©©a© teat^ to •

psmmQQ oi bacteria^ fh© plaiitf pastje givlog pmtmQ hmtmial

oos© msQ SQlecUed, ©nfe io^o -smsll bifis aoQ sojefaee stosllisei

ueiog 0^1% mQi?C!i^Se ehlciride aolmfeloii^ {4?ii@y %wm tMu weelaea in

tliuoe cMasg©©. M sterile diafeiHed mtQ^^ She bifes-wre tiioa

plsced ©B © .BtQSillssei glaso slide ood erushea Qttm 0d6i0@ m. -^mp

of sterile dietjilled wa'tes to obijaln a &aet©3Sial OBSp^aaioO'-

Peptone cosasaiao acid <fCA5 medi^aci 0Jarrigaia aot leCaaee,,

1^6) WQG prepared and 100 ml portions poum4 ia isl coaleal

flasks aod slj03?ilis04 bg? autJoelsfiHg at? ll)/©t

iaio\ife©s« OoQ pes eeat solufeioo of % 3-9 5' tripb©i^l teta?asoliiai3

chloi^M© (TTG) was prepared la iiotlllsd efeexlliaed bgr

elavlag tos B mianfeos sad etstoi la the da^Is# QS si ot. feliis - -

•soluljioa was tsaoefe^red Qsoptieally Ijc^ tbs 100 si of tlie aelteS

Bn§ esGolei PGJi aediiM eaeli qoaical Jlaals uaiog a st©^ilig;ed

pipetto to g±m a Mditia ®itli flQsl eoueeafttatiois of

TMa liguii aeditiBi ^as poiis©fi ats the rai'^ ©f ab©!it 15 ial Is

stesilisei petri dishes#

A loop-ful of the bactorial siispeosioa was stseolced m petri

disfaes eoQtaiQing the 'JSC seaM® and iocubateci at 50 * 2% f©s

24 ^-0 4S 'hom^* I^.®Q@ulaxl^ irOisBdj, £luMal wfilte eoloales wltih

light piok eecttsesg wfoieli clharsetesls© vi^Rileat celoeiQe ©f

Peeuioaonas selaaaeeortM. mm selected aei pu;^lfi@i % e@¥0sal

tmmtQm oa the sas© aeaim iKQlmn^^ 1954)*
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!l?he iadXated ciilture ^ae ©aiotaiaed ae eto©l£ by

plaeiiag 1 t»© 3 loopfid. of l)aet©ria fSess the pus© isolate g. is

ljubes coQtaioiQg $ al of -eteril® i3iQtill,sd waUei? (Kf^lmm sa<3

P@2?8©n, 1961)# She enltcises mm testesS p@i?iodieail^ lo:e

iGDCG and pmltj istrea&iag o.o ffC aoditsia#

The bacterial isolal^e ?jqs iseeted for its patliog^jaiQltisr by

TisiQg 48 hows' old grOTfeh m WA elarste* A eiaspsoeioa was oaSe

tioiag sterile aisfeillea water, foiing eeeailags of ?usa purplf

loBg wose ttproGUei ao^ theis ajoot'S wea?© mBliM In .

mm ^'mn dipped tn tiit baetQ^ial eiispeaeioa torn; aafl

•X3lsst'®<3 in Gtes?ilised soil.®

She ciiltiiEal sod pl^siolosicsl cliaEaetiese si th© MctieaJial '

ieolat© mm lea •following tlsQ pm<s^&um& deseribei, ia

•©Eato2?3' fJethede la MieyoMol©^*' (iQurigaa bM SeOsBee®' IfSS)

'Etaauai ot lierebiologieal MQlj,fa©€©® (MoSo#

i) Cultural shQjgaetQge.

a) iorphologys Mojepbology of the iaolat© wbb etjudlsi msiog 24 aa^

48 hons old GtalUm'es -^mwn oo FCA aediiis^ A loopful ©f Silut©

siispeoaioa oi' the. baetesial isolaljs wbb sti?eQ.kea over FGA a©iiiM

4a petsi aishee. Q^o^iih ehaiJsei'csrietics -©ese, a^tsQi? 24 and

'48 liouSB q1 ImuhBtlm*, '

b) Motilitya i'he baotesiai mltmrn wbb BMh immlBlsei #a

autriQQt Bgar medim (Hosr-igaa aafi MeCaaeoji 1966) la a tosfe tmb©

iieiag © etsaighlj a0Gdie ani ©bserved the folioisias
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e) Bigaeatjs Froducfeiaii of vjater losoi^iM© piga@et wm teete# ©a

Ymet Glm©#80 Ofeatk 4g©3? seclitm (llasrlgaa aai iQeaoee#; 1966)«

48 hour old of the isolate \sa-a tQStod tm pigsoafc p£©itiefei9Q»

11) Pbysiolo^ieal c-haEaeter-s

a) of staSciii ilMlitf of the baetosjiai isolafe© to

stas^Qh was stadisi' using uutsisafc, agair ©©atsiaiug Q#2^ ^ •

soluble stateli (Ife-esigaa aad leCaiaeej 1966)# Sli^ ieolate isas spot

iaoctilated mi/tim aeiiiira la-pst-^l dishc3s, iiftes ciag>'e of"

iBCubstioB,. stsreh ^djpdlyslB waa'tested l>y fleodisg agas

sysface with Sfssa's loaioQ#

"o) Cetalas© tsasus ll^dmgm percsKi^© vms pou^Q<3 qvqw 3 ol6

^.setssiai euli'w© aad eMemmmme it. mj was o©!i©fi,»

q) 'Bso^mtlon of iQiraar L0i?aQ psoductioia was tGstad m P^p^&m

bssl e:sfe3;ac'l3 nieaiws eontalsisg eusroso (Ha^sigan aa<3'MeCaiae©-#

,1966)* Diimtj© euspsasios'of the isolaUe- was sijso^&ed tiie

®0di\M Qpa obserirea after 48 ,b,ptirs»

d) Utilisa'bioa ©f eareofi soia'aess ilia S'ogli asd t-eifsm asdltas

(HarxigaB and HeCaoce, 1966) i^as naed gs fehe basal ®®dli!je« Qm

per cent glticoees fiMietose^ laetosej eucmm m$ asabiooae w^m

bMbQ to the above js^^imra and diepei?s@3 in tubes 8 d®pl?h ©f

4 cm aQd etQSllised tyiidalllsatloa# !Eli0y worn ioocmlstQd

sfcabfeing ®ith a straight IrioeulatioQ needle ehaijged wltli baet«

©nial gsowthi Xq. one s©t of feiibes$ the meditiia was sealei with

100 las'er of efc©3?il@ liquid paraffla# tijlses Wfi;o lact^batei

and ofeservatioDS r©eoxied»
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BefeiiaatiQii ©f .-betegesia is. fk©. feyteiie

. fte, sis ®.Bi aia® -lifteiis OTalmstei

l5@Iow«. iigrteMs mm pmmm®4 ia liguKes 4 m'

Blaek CBB)

mma fmcplt loss . , • ^ •

mrn-B pmwl^: mm§ CP») . . _

pysa paspl© (P^>

SIf'-S

f»tjisa pii«ple c3.tte%©s s llaefe toesaty , . •

Basa piispl© eltistas .s, Fmm pmspl© IsQg

Bisa €l«eteg sr.Piass Mttsi

•m^ M Slmk feeamt^ " " • ^

S' Bisa pm^pl# leas

m' Pubb fiispl©

SMM# M Blaf& hmuty : .

aii^io s PuB& pmpi0 img

Sllwio K BMB pmspM smM

They mm evsltiatei is .fi«ii trials ttee«- -

^Qplieatieas ia tw© seasdss# tim® feie,!. 19SS^ ssi

lO¥€al5e.» 1f8^ t© laTC^. 19iS« $Mss© 21 'flmtis m

is moh SQflieatteBa ^ - - .

<lo®^ saefls. 0£ ©aeb wbsIq^j aafl wes© soatefi is wBt©!?

fos tn© iiotipsft Stiej e^®a a.si |>®%© ®i6.li gtesisM p^ttiag

©IxSiarSf co^essS wl'feb a la^©s ot squQ' sq# wa'fessQ^ • ffe©



FIGUHl 4^ HIBBIBS WIM FW AS mm MEMm

7* .fP0 ^5? BB

8* PFO 3£ PFii •

9 # PPC ac PPR
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Fzauu 6* HZBEIXm WITH 61fX«10 AS OVtJM PABIHf

Sia«10 X BB

14* sMx^io X m

15* esx*io X m
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•ta ©a# «(|0|e*0 tiiget fMi?t|r to towtf ©H ,

0#ea|4^8- mm' im fmmplmum-* -. iirigeamw® .0^64^

tiUBB of Wii,tesm_' gsowlrjb w®,?:® ©slfo-tsd. .006 tifnaeg 2.6!3If$4«

SmaJJ. pits Qt -mupm. Bim mm %a&sa la tm mei« UqM m n

©isetBg -Qi 7^ M93 m« 'Mm ©aoiae# was iptiiefl .la tfe# pit' •
I

m^ stir]E«d mXt 'feefofe tofiss^lQitiog at &m ei^'aiiag p^r pit*

fhQ m&mEmmn pm^tUm mm i&Xlmm m Pac&Qge-^©:g ,• • .

Pa?@eMe0S Itco^tseiaisitJloii®- ©!• m9 Kiual® A.p?ieulte@2. Uaiii'ejesi^'

1986.) t •• ' • • . ~ I . . ' ,
"esm 'm^h m hgrfejjia'la n five plsata

%0s?e 8®1.06ted. St ©si l,ab»a,ieif. > la flete- with Um tmu

fl?-e :Stjii?fi^iiig p|aats:.|. all pl©©l#is e®l@et5«<3» fhe ©laiejeva*
I

tloQi' Ci) t© (lyrii) below w©i?« '̂ doordodl oa; tii©e#! stleeted plaats#

i) Sa^e t0 -lisTist tlomsln^t &i flmM iimim wat

ia plaat bM tfM \o$ isys Mikm feraueplaatiag"

t;© tMs iatr® «at

11) of ^lantat fto® Ja^lghi of-©aeh ptmt.

the l«v0l t6 tii© i?©p sios^ btti ©a t?fe©

iii) MmhBs* ©f btaoeii(8-0i atistofS? of parisas?^

QomtM aaa <?a the dlay ©f fiaal

ii?) •Ba^e to final hsjEVftefet .Sk® nm^Qs tmm tj^aaeplaatjiag

f}^ tm Imt hsssvm^ in ©s0b .plaot wat computce

If) Kim^^ o£ f sniue per plasti -' Th^ am"b©:t ©f, i
s

blasts we rec,o^ae«l at eaeh an6 the/

oBtsinea- till tim im^ te*ires% ms €&mpum^-*

WQB taeaeox«a fjem

&i flael har^egt.

b:r®-aelx«f we®# - '

ana 3?©ep^a©0#

i^tdtiSi' tsm eoeh

I umbtr- &f fmlls0
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tl) feig.ii'l e£ 'fmits pm plaat tat 'ttoe stsfefat'lt -fb# mi'gh%

fmits $mm e-seb pleat ixp to tstoe eoatte tfaisplaBtlag tai

fit) lelgfen ©f ittiits pejE flaat Cfiaalls fM© .fetal'«#tiW ©f

inaltg' toi?TOStfi fTOEj ®a€fe pXaot %lil tla© last liatTOSt sag

ImMrn .

tlii) Wislit of mifQ fmm Qmh tQM@% m

in eaefe repMeatioa w#*e sei^etti at mnim imm ite fettlk if

fenlts a'fe a tiae eai %&siir- wight®

is) oi fsnifei Stie ir^lum® ©f tfes a"fe©¥® Mwq: ' mw

ietQraiaisi tks imtm. <il.spla@©ia@.Bt ..astliQi#. Mb iieplaeei

was ®©il#6ii0a M a seasusiog eylloi®* aai wiusi r6©i» '

x) Ceosi^j ©f fsuiti. weight aod ^©lias©- «@e0Mt4 a'feow ®#fe

mB0i to mmpu^Q:'%lm- iessifey.©!

fsttit as# ste©fe ' iB©td@s©#s fte f,f: fleets M m^U

flet sffeefeea % sl»©% '%mm wm& at a fatfietilat p^^tta

'aiafi tUt p@«§@-0tas0 of tlaa'&e i®©r&@i ©iit, ' ' ' •

3-* StBtistieal Aaa3.reia

fli® flafea e©l,l-eel;©3 t®© fMM tabitlat©! •

®aa subjQQtsed to statietieal sns%pii« ®lii asslyels ©t tasiflsei' •

ia ®©sp©efe M trarioiiB elaasQQtQ:t© wmm dom Mm tbe fimt 'telal

©Ml.© aaalysi© of ewai?i@oe© ifltfe 0 a,ai i m ewasia^te© mm i.©o©

tto eeeenS ©HQiuafeioa %xl®t Btm^ tfe© a-©ll.e.Gtti mm
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laade^uatQ tjo <laasg§ saussci I,i30ii$oc^i ©£ ifiXfe •

1967 )»

$he ttwm es^laates of hQtQmB±s irig, leelative h©lj©sosii3|.

hete»ob©l-6i@Gts m€ staodasQ hsteroeia msB tasd© tos all tlm

ana .eliQraet@r& as, follows®

^ MM pai?©Qt)
i) HelatiiFQ het;e2?6siQ s ~ ,ruin...i,n„M^n.,. ^ ^qq.

Mid' "• ,

,. - , Bsfetjer pareat)
ll) Het@E©b©ltiO@4B • ^ •A. ,!• •- ^ ^.Q0-

Btt'feer parent

, • Ct,3 StaodaM
iii) StaQdsxd 6i©t;e2?osis a _ x 100 •

StaQda^a fari©fe^

fh@ •^a.riety Ptisa pyrple c3,ia©fe@s? ®ae feakcsa m the

Va3?i©fe3r,

• ThQ erifcical,di£f©reae@8 (GS) w©ff© eoapute^ sa

i) 0i»I>« I (tos testlrig the aignifieaaee owr the lai^i pair^ataX

iralu©)

tafn^ f«G.,I)*. t (©,05) @(0,05)

2j?

ii) G«B* il (for teatiBg tls@ slgpifieaoe^ -ovti? tiie b©tStF passati'

aod tiho ataDda^S vasie^jr)

f. /31S^ •C.D, II (0,05) « e(0,05) /«—® i,
\l S

C#B» (0*05) ss Critical Mttemm® ¥aliie at,.0,«05 IotoI of

probatoilifejp
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4 2

•^(0*05) s •Critical of cos^espoa^iag to 'tlii
©rrot degrees of freeaom a® '0*05 l#v©l*,

. • » Meao equas© £oi? ©rro^-,

-s . ?s fftasatoer of Eeplieatioiae»
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'mmm^ •

fte# • aisi. fefteiis wm% ft#

«l|t wsl0tiaaft hf- amMmim 4»MiiEaSi©m ftf wtll se

ilfii tfe.f;Jf Eesfittta t© ftnit aai liaift

mm .tis# sWiea* ife# «isiai milt

m$ Mmrn ftnlate®# iMm m§. fitliit -fiiiirtlftag tfel

'$iM fmieMm'mM .ay^tit w^m iaalfsi® ©f

llAast'.tMtll aaalfsii (mmni miBlh

fbi titit,-@eiia»fess #f mi##

'iiltietit' aafi ©ianiaM to tM# fitfatlttf .

itttiifi w&m- el@« fto® #a tkt, wiw asftite

if# i?r@09isi-@ft ^

A»: ^aettofl. .,t^..iiM iiegM#- mi mBM

m& pmm&tmw ^ m. msietim «ai

laoei^stt©», -aai Is tte 'fielf -me pmmm^0§ .ia

fftfel# 1'.^ It, ©fii Mm nmkk- In.-' s:©@«liaf cs^eeaisgi

tiilf ŵt4#tl@i fwiltiag*,: it tte m§ ®l

fiiiit itif, tatietiti atewiift ^igli

@f mu$mi mm m M

tim#4 ^ ' •, • •

fte tteif st##iBS .etefflii tiii wtStiag fasgii tfta f It ^3

f#f MfM easts«ia, wiltteg i» t&e. watitfy 1#bs».



fabl© i* mmmtBgm ei 'ia Wb
aQ£l IsybuMe, "

m

Si»
1©^ ¥0sieti#®/i3^br4is

setefuieg
s

IB tilit f iaM
at

•4 WQ#k@ 8 »©&© Mmt t«iat

1« BB •
\

f5 - ', .im .. 'f
.a« OTi., . nm . 100 •ii3-

• ra . • • 109 ••' 1f

: i^'.: • ' . •- •
•

•• m • I' • '

..$•• • SM ^ • • i© 7Q J •

70 m - ^ ' •• -1

7'fl« ^ ^ B1 - \ ' 109 100 ; f

8^ • mm m pm . 'f 0: , • ' 95 • • • " • W '

9. PW X FFR ^"90 •: •9^ •• 1 •

16, mi^ s .BB • ; • : ' 90- • •95 • i

11r , SM •'» wm 8$ TO • . 21--. .

• S! PIS . B3 ,. $Q ,i

1i«.. SIM© s SB ,• # -i m .• \ - i-'

1#, • 95 ' 100

15-.. •aii-10 wm ,70. 90' . 5 ,



45

la t-ho hybrids, wiltlag of wae seea in fehe ^b3?iia
X folloi^ed bgf PK) XPPIj Ci0^), ®h6 byfesid© iavoll?ii3g

Bleck begutsf b.b Urn pollen psreo^ mm toxm^ be mose ffeBlgtraet
aad tboe© Mtii Puea purple loag as pQllen parsEit mem

TOeisfeaot.

g».l3?^t and Sboofe. borer- iafesfratiea

. ^he psrceatage infsstation in tb© ^a^ieti^s aM lig^bsiiis mm
pmmnU^ in Table 2» •It ma tonm ttet the ^srlety EPL psseeee
.field tolei^aaco* ..5?liis was also tms in the inwlving
this variety as ^he polleo'pQ3?eaij»

oi fch© baefeegina causiaig wia.t

". S?h© foaefeGs^itM froa wiltea plaate wm isolated on tripiieE^l
%Qtmzollnm efelorid© (TO) me41um^. After 24 horns M tmnhM&n,

iXiiMal oolooies with light plok centra mm aoticGd^ fhe '
mltuml am physiological eteeot'ers o| the Isaetmm war®

, ^ • 0mtu£al. eliaraefcers

i) a©rpla©log7s O^eaty tou^ horns ©la eultusss ©ii PGi meditiii gsv©
wfelt©e slis^ eoloaies witii piak mntr^* Mt©2? 48 teoi^s tht ©atise
c©l0ay tmm^ piakisii#

li) aGtili%s SestB- ©a oiiferltat agar indlca.t©a aotilifcy ae
jjQwaled by a diffmed gsoae-of growtib. sp^eailog tmm thQ liae ©f •

iaoculatioa.



Sable S®, P©i?€eBtagQ iafaetafeiOHt t© tmit aai
Shoot tiores? lu ttm vaiJittTiee aad
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If©.. ?®^ieti«5s/i3^fex?ida ilset tslaj.

1# • ^Bl_ ID

a.-' . WL • • o

'i.. wm 6

'%• WG . - 3

•p> ' s

S.«. I^3I«10 6

'fo' PPO h BB , 5..

S. • • Pf€ X WI» • 0.

9- PHJ s: PJS 8.

IO4 • BB 3

11,, s FPI. \ " 0-

• • SM«e X I'll 3-

lift ,aX*^©-sBB . ^ . 8:

aMO X PfL - 0

'If# SMO s OT ^ 6.



iii). PigEieatt fhe baetiiriai. isolate failefl te psoiiie© ai:^ pigaeat

©G least CJlaeese Chalk 'igai? ©edi«a*

2,0 PkYsioiogical ehagaefeegfj

i) Sfeorcli hydsslysiss On lloodiiig islie plates with iacliaei

2?egliDii 0r©mod th© eolooies turned him indicating aegafeife ©tasyeh

liyd»@lysi©. / ' - • •

ii) Oaljaisse -teB^s 'IMS tept gam .posittire as plioi^a-

"fell© ©fferveeeeaee eaused fehe libsratioa ©1 tsm »^g©a bb gm

bubWe©.^ ._ '

iii) ^s©di3.e1;ioa of levaB? BK^eeaee of larg©|. dofaei' ani

laiieoid'eoloGi^s on VQptom beef o.stisa^t mediiim 'im?3ieated thQ

proinetiea o.f Immm

.iir) Wiligatioii of ta-ffeen setiscsees' is all tabes- tfeet© m-e a •

chaBge qf eoloiH?' feobi-pmrpl© -%o ycsXlew iaatsatisg

titiltsation#

0# Gefagari^oa of varieties aed bytoide

-fhe analysie ©f ¥a:fiaaee (fisst ti'ial) aei aoQlyeie ot «©«-

?ariaiiC0 CeQcaad tfiel) done a'Qpasatelj tm tim tm ±&

' ths two -efaliieliioa tsial© 3?©^eQlecl tfee Bim 'iraMeties aai •

Hhelr nlm IsyteiSs aif^esoa sigaifieaatsl^r tm mispm^ oi all tli®
I

olaasacteES ©xeepfc nmber of b^aaobee in h&^h tke t3?ials aad ®©i@htr

of fmjits- per pleat at tteee aoistte la th© see@a<3 1%@ laeas-

values of tJlio tfarieties asai la'^©sp©ct ©I tfee %m QhmQQ^

ters gtiidied in tiie -two trials mm p3?e8eot©d' io Sables 3 SQd •4#
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M m 1©f

I'* Mm te fie«©£iiia

•iigoiJicQiit iiflsieaees -ao'iitfi aiaeng $h& ^a^ietls©- aad

%l337id0 w|%ii trisis* ^

mm ftoesiag mngm-iMm 3$ fe© 4S sad |i t©,# la tHe fitgt

®q4 $eeoM trisia r©ap@ftiv@3.3?» fhie etiaigaetfei? isas fouoi to fe©-

/itable mm tm iim BmemB im a#at &i m& -.sBi %btiae,«

X FFii iseg •ficj Is©' t|i0 ifeostesl? @i^,c5 BSstite

Îmgmt iB' 3mmim. im bmk tfisls* in tk& li^st ttiiij. $m

%i3tli sis-*i0 » wm 'tm 4a .feitati' % 'm& ar

WPLg. •&M'̂ - MPMtt MBB PW$ Mif# fixe f&si^W^ with lemgest

it?Qs •Blae^' fuss pti^^S.© <^1sib1s0|̂ -^ Sm t&t

•i«©©ai tuialt fefae ^rM x m ist® MXlmni hf Piis©

i©ag aa^. viffisty l©ag@at -itaffatl®®. llaili Maulsj wg© fsE®*'

e@a@i lij $ma ftiSflt etotes' ujsa

i* llei^feS 0t ¥Xmt&

fhe mmm pi-goiSi^aRtij' in botb tii«

fh® mmn salute raege^ .fffoa $3 M' 12^ S# ft 89 ia fli«

tijlisls sje0ft@Mt0ly* fM was I'lita pwpM l©af iia

feotibi- th© WXmU bsigM m&& ianstaM© .lid tt.p

ieesosf -esd plmts mm foimi t© attain greater feeiglit •

tte ^ -te^geii tteia is t?j^t ISi@' si«6 x Fl>t.

f©c,O^i.0a frha ©tadiaiiB in t'&i ftot imllowm WB^ m

SB aefi m BB» atostfest V8^1©% Wubb. pmpM' %&&g m$ .

ps?«cei-ea by s»t2st mmi^ M wmst pw^M
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ji ^

wjif: ®asl6sufs':;ii0ig»tj iollom^ by ^-4 ^,iB

aaa: me 'w©®'?uiea p^pl® i^iag mm

pifisdaaei- 'by %%:mk Mauty* , • - ;

|« ItatafeQg &i fegaaebee - ' - •v

' ;

fke m te-srisicis- isiicatea. ife&at tm miyiaties m^ ' "

^teida: Hi mt $ittms sigQilleaatiy elissmetej? ia Mth

•the trials# fh® m@GS. mlMm £mm- §^7 %q 8«$'aat 5'̂ % to

5.f1- ia. the timt stsjooa tsials s0sp©i2tsival^, ffcd®

•proved. Uo hQ uastabl© mm t'lie- etssoae isiSh-

t0D6®ncy S©2,braii<ghiiig €arlog- llretr teasda*

Bays to :git3Qi MMmii • • • • - • . "

f 118 ma hwh^Mn ©Igaiflsaafel^ witfe JMJgpseti -

to. tMs 0ha®a«tfr,« . fli® » WM- the maseiBm '"

ts'lisQl fearvost, ia Uha fitftj •fti?ial, fallowed by
XB'B«, • BhQs%m^ pJitst mm -^isioraei- b^r Biacfe .Maaty,,

til© ee«0ia4 Biisii/piijrpit' etettE fscesd.ta tfes .longfssfe

tig fetloi .|0Jil©W0i FP© -M VfU Piiea piue^l« 1i©.s>k tbf

mliate^ iiaat>e® of teael.. lieal ijawdst* • mfaa imium. ia^

tti@ tMB%$ j?sv0al©i ttel? i'ht.^ays'i^aksa *m liaaX hmmBt va,sie€

mth a lo!3g®.3?- Isea3?iiig-.fmmon

3* HiiiabQj; Qi timitg mm nlaate . ; .
• ' ( •

I

Signiiieaat 4ifi©rQBs3«g' aissag farl^tia'S' ana

la botii the ©vaXiiatioas for iaiimlse^, of per plaat#
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Iis- thi first. tMal.j. &£l#40 s EPJi pesf©3?s©i 'best* followed

PP€ PFL %^Ml0 Ma^k h0mt^ pm&nc^cl the lowest miab©3« af, finjlts

pes piBQt prmeded hj Piisa pm^ple • -puBa pwpXe

mnked first ia Ijh© see©Qa ferial wUh.FFO sr FM Qmlng mM ft© it-.

Bisa purpl# Icsng proired- to b©' the mst iaferlot whiab

sucGeeded Maefe baatity* O^lils chametes wag feisbly nasfcable
ae-ross seasone as inaicafeed by 41i£esmc^sin varietal -Lwaiae#

1 . •More Qumbes of fruits per plant were obtaiae<i diarlag tb@ first

seasoia in all the varietiGS and hybrid©•

6.# WQimtt oi frait

iMs ci2Q£act©r was fomd to mr^ moBg tm
vaiTieties ead liybsids .ia b©tia tli© •e^alnatioue• &nit weight

raog^a fsG® 51 to i'pB g ai3d Jsom #2 m 103 g in. th© two trials

r©speQtiv©l|% lo b©tfe the tMals., wtiglit was th@,l®w@et Is

Pusa, •purple -clBster iollow@a ^3? flie hymi SfI-10 s BB
w&ieb sljowei tlie iiigliQet fffuit weight ia tb© £i^©t tj?ial wa©

^©llow^a bjr ssi-10 Mpm am mBB* la tti© seeoni tslBlf
•pm MPPE mnk&d^ fii?st followed % PFC s BB.. fb© might

MgtiGr toiag' the firet season In all tte va^ietie© aoa

.iajrbrids* ^ftiis ia^icat©# 'UBstability o£ the cisasasster •s^itli G©a0ijn«

7« Voltime of fgtiit

SigeificaBt aiffereaeee wQi-e mtM "afaoag th@ vasi^ties aoS

h^bxiae for fruit voluiao in both the •trials.. this ©hasactea? ©Iso

provod isoetabl© with <3if£ereneee io EQaa t?alues In th0 first ©Kifl



O «j>

mQmi in aii arji ta %li@ flrsfe

f̂esla'lj SJI^ as BB- was tomm& i?aak fijest f@li©w©€ bf Sil*10 m11
wte^aa is fete seeooa utial,, wm ^ wm milQm4 hf

Sl««^ ^ IBs Ifs i5oili nm- Mal®,Pti0a- |Mp3.0 el«©t;©£ gat# tfes

lo^ss'fe ^©1^© iadieatit® of smal.l. , -
•'

8% •.Deasmir. ot fmlt

fbia -olaaracteT ale©'4iffQj?0<S sigoificsatXj Im tfe® vasiafeies

aoi fajbrids is ho^h tfa© trial® •• Sh@ gjeaa fates ism

to 1#iO aiisS ^i?€)a 0»6i to 0«i«^" iia thB an^ secoaiS ©valiiatiotis

S00p0cti.v&2^m 'SbB VQ37i®t3^ P-u®a. cliist^r poasies©^ aaM-sitM

dsQsitsf In tm fAjfet fe^l-aX Jollowed- %• m^ ^ ,PfB wMmBB Slif

l3ytel^ • 3£ BB ,ga\r© feh<i- lomM v^Hm hj aiM0.fr In

Urn trisl Bttsa ^©ugI. £Q0lE®i fell© fij?.st« fliea ©ame

•PPG- X BB# sf f-fIj ffloet ial0£i#^« Itsi.fe wbb

also toms.di to 'fs^m ©©.as^a 'eQaseB©

of. -ms •Dlaat a-t; fetee© eoafete

flat ^ai?ia'ti©s: ©si togrbtiSe elgaifis

tfae, ilsm tfaltiafeioa ^bea?© %m mtitiis raagei 11S aaS 6SS g,

Tim ^brM aiM© s mi4 g&m me rnBmmm '£min milrnM- fey

SlI-10 3E W bM rSil-wlo ^ EPl# Bi®a ptiepl.® loag gaw the siaifam

Iruiy jrield followed % Blaek beautfy aai Biisa-

This eliasaetsJ was aleo 'Mtabl© mm the Bmsom with a m^hsr •

mem dvislng fete fisst seasoa.
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m£.. plaiat CfiriRi^ .

wtigfetf ts:rie^ eigBlficasltif ©a©Bg the vrnMeMm ©ai

i® •festti tM t£lBl^p Th@ mBsm rasg^a ^^foa.afS S
ia tlM trisl m<$ isom im to .10^1 g i© feUe s©eeaa •

BMl^W m mL taekei t^paoet in tii© liset- malmtioa foiXowed

mIB aM Sl!^ s Fm.,. la tte z mm

Umi^ vaith P-usa fiiyple- H'MO 3e OT elrnQ. betead*.

la feofefe tb® e?altiat5ioi3@, Blaek I'seeEifd ainiRysj?^ ii?aiu@# •

^ .©iipr@sBi'©ia foy WQichlj pss? p3.®ssS was ©tewa .by mob^

msunm all ^^0 fsyteiae "ai^iag the fimt i3©as@a»

B* •

fiiQ ©fao mlmB of .tm &Xm wrnstmim aai aia® asi

^lie tmm ©et'isat0s of hetj02?osli 'Qm^%f.9 faetejeosis,
&€teir©l^©lti@s4© •aai .gtsoiasa: faet^Koeis tesea m th® psoi^i maas®^
fey tb© tw© ^2?ial© aj?0

1* .Daye tQ fi3?at flowegia^g

flie ©eaia aisali©^ oi fiajs tr© fi-i?iti llowe^eiag m VBTMtm

bybrMs iQ tk© two'ttiQl©# tfeeli? pootm a^aai'aEi %m

dates 0t tet#$©sia nm gtmm ia ®ab|@ 5* g?&© iiete^©sis ^aliiss ••

•, Bm sm^Meally pmBmteM in 1i« il<iiativ@^
fe©t©:e,©Bi0 mB ^ .all tia# Myteta© ekeept mm [m wm aoa

SM'̂ ^ mm* Tbm !jyb2?i4 fPO BB gav^'fehe maariaua oegotiw

tetstpei®# letQ^obeltioeis was aise aegatlfe la fe^teid®

I^PO XPE&j m,MP34 ani' mPP1| tfe© laaadiam segatlto' iralti©
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TQtfX& ^4 Cpafesea^agf) f oj? Sqjb to iimti'
flowQffiag

Tayiefeies/
fleaa

lls?sfe &mma
tsifsi a

M0tmo^ StaaSaM
liQtSJ?©©iS b0ltt©ais I:l@t0-3?©8i®

BB / m w #s «*

Fm m 3^ %

FFE 42 33- 59

FFG 46 m . 44

m-4 39 3? 3M ' •m-

mi^& ,. . . #g •̂ -m- ^• ' « •
'4«

Fw xm' 37 W ^19*6

m) smm JS m m *18»S

i®0 2c IPR 38- •3B 3B • -^.4 i»2*6 -15*6
a!*>-6 M 17 94 m' »1S.5 , ^*3

M Em W IS 39 0'»;0 s»a. •^f.9
^8 .^9 39 - i.3 a,s

sMi-i© X m 40 39

•SMMS 3£ • m m 33 ^^f.4 • ^-4 • ^23^0
SiMo M ^m. 39 • i4 3? :
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ia faM©-All lagrfeEi^e mm thas tM tm

welgfetj m fsuit pet plaat at 'Iteet mrntb^f. •wltb MWR um

X WZi gifisi -i»^8ftaatsisi% Ifi Mm^mt

migrn: #i plm% Cliaal) all -tlis wm m

m-B Bvm-3^%QS S© tfeQ, staadai^ Mtfe n PfS EegisteMag

sa^sm 4i3ei?@©S0# m Bmh twQ: &m

UBm ase^ptase® as eosistv^eial its wilt e-oi^giicj asses.
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A

fable StaadsM h0t03?osis Iq the hybrids-for the nine eharaetees stoaied

%l>rli0

laysr to
f-imt
flower
ing

of
pioEtS

Hiim'ber
of
b:paE€i]i,es

Daya to
fioal •
hardest

• ffuabes?
g£ fi-'uits
p©E plant

, Weight

fiiiit

¥olme
©f

\

-Weight
o£ tsutt
per piast
at, thsm
.aentte

-W©igi2t - •
Qt fsuit
par plsQfe
Cfiasl)

im ^ BB •«15»9 • -ii-.a
•

-4,0 123.^ 156*4 29.Q

X S'PL •*16»8 19*2 •• m*9 76.«.4 19-7 8.0

ise s: PPS if.S -3.7*2 163.8 ^ '196*^ 32,0 -12.1

Si-6 s: BB' •-18*2 *8^,1 140.*4 '256,^^ 13.6 0.3

ffl-6 s PPL. i:9«a' 66:^0 •, • iai*8 i8,*0 11.5'

S2-S s EPM 8,4 25.i -^3*0, 102..1' 18*4 19.5

MiI-10 s BB .-5.3 17.3 -9*-9 • ^50<.1 1.^<»:7 1S9«1 56.-1 29.8

z Eei. , ^2^*©' ms 1^8.2 '52:.7 - 28...,#

mMO ^ PHI: • •'25^1' i5#.o ' .17S.e2 72«i • muB

CO
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. ; • •• , BISelBSIOI

IriQaal is one of the ads% pepttlau vegetable eiPQp© uMes?

3,6i3?g®- Bml^ .-mltimttm la laaia* Beveml i?S2fletJieB p£ t?hiB

vegQtBblQ am a¥a|.lal3le9, witli mob seglon hBfing its mm pr©£es«

mme £o£ oertaia %pes-» .A &t msi&tiQU is thm

fo,^ mfeilisatftis 4a g@.Q€^i© iwpsoiriaeQ't pTOgssEsmss# •

cuep improveueot la hm m% "bmm. tt^t©
/ .

as is other s©lsaacQ©tiS feg©table® oueli bb tmBto aaa.ehilli#

©12$- la bjeiis^.si Ms feesa iatestigatea. by aai^

'^osk^m ona het«r©eis fo® most ©f the e^^asai.^ elaaraetoss tes

1>©QI3, ©ststsMsbti .(^si SiasMi • Msliua.i fiwaslt

1966b Cl©pia®^g 1968| Pttjsr asi Siogh>. 1f74| Badi? al*-«

197?I BMitaui 19^ aad I'a'&il aad SMaaSf 1984) ♦ fM

M. prodaclBg mQm$& Bm&&. imiiA poa-liaatios has

eaablea th@ -©^loltjalsiep M; hetsMiis in "btts^ai Idf eossi^r^iai

pti^pcsessc

0ne 'ol tlit sia^os coas^ralsafs M €»©.i'e.ia3. eulti'^atioa

•of bsia^al ia lili# Sro^ieal ani suMtoplesl mgi^m Qf th^ uosM

Is tli@ hmw iaeldOBC# ©f wilt;*' flie aieosf^ fl©r--6S. mp

all m a ae^' eoiaetiaQs ths ©atis?©- s^ep is l©@t» 9?h@ yl®lQ

isecluctlea Isas ostilaafeed to b# as Mgfe as 6251: Bas aoS

(19^5)*- is feaea

foscQa %o abesaoa Isho e*iltivatiea of-bsia^al du© to bactesial

wiit ioeid®ac©-» 5?li0 'C^©p is' susaaptifei© t© the MBmse at all

Bt9s©i. aea tte piaai*e ^@§1®' wilSisg suideislf while tM 3.®at0s^ Bm

still greea'CSai?ids0Q,,



ffef ts ia iaet tfaf fhtsptat aai

©fiiir tfliftif# m&tm if iscitetiisi, tlis #0i9i## ilaisst all .

tho va®i®liies at# siiso©pfeife3.t--tt aai'si?©

rnnm^. toj?, ,te mat tsiiaie ' itsst, rmm -m m

wgittt Mi t©'iift4#p 9»Mii© .hlgli.jleM.

«tfe& wiW ibis- esi. 'la •

;tlit sitiif-'wsp waitfli'steii t# «up#»i#i? mtlt sesistaat

-to'w4if

• fbift f'sfMfetei mni ntsm seeistaiit taslifiea mm

. §mm -ttw mmmWQMl msUtl^B

BMm «i«e .mil©a. «mt ..at %'m. mM M . , •/

&msm& hmmm .aigo •

%p.&mm tMt lii.i& fifllilQg- iMi^alse

M»alli9as lM3%we@a,tte fetes .^ssitleai -siii, t&w-it -mmm&mMl

"'tiffssif » .tesittaat si tb#. ©fiHe-

ft©' feM ffeimstite #1 wMMuM tho -•

,a®ttet pMati MltiiiS. ©aJ» f&# 8i» ¥«titMes ©si uttie liytetis

•f»i# t® ittaiM iaw-etigisti@Bi •« :j^«sialaaf© aai- ;

tis# ©f ai# ii«fi*oa@6 la tM- MltewMs

•fagii#/ ^ • • ' .'. ••

fm m^mtm «fel§io«i la «te @tisiy#a •

'Oasaaisi® MM 6©# geiia siiiiias

im •:a©.»flx®l.@if' W itese-.tfetsia@i % isi sM Cbattopai^af 'Clfff)*-'
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fteiy isiiei to ©af- pt0&mtQ.%tm m T«ais<j ^Eue^ie

, eijelfe ©eaioEi.# Simttssf WMm 3e#p©i?t@d i?y Ha^rai? (198^,)#.

., ffe® tsgts oa lfe.« .-3?©V©9l#4

tliit $mmk ti® Mpitit# M nim- is©latts. this is is,

trim tm^. fMiag®- ©i

mm m m& m^. Cif^) m4 Mmm mm}*
tfe# dataXasa prnttim mmMim$ proiwsfeioa. .$e4

^ aotfi, Sb; -ifet ia^fstigit.t4©ii' wei*®- ©iaiiair

m Cl^sD* Ba,s@« m mmw iiaiisstf, m-
^ hmWwimX^ So ^im iBm&Hgmtm wm

_siia# a# eoleiaae^aa?^^ • .• '

'Ilia i.isr fa|?i©ti;0©: m:^ oi-n© wte staXKS^ti., ,

• •'' • t# WM w4m ^pn&it±^m M •

M tfei mM ^1 •&«? Wile# tffef QmmmiM. wmi0^i$0

tMmU fmt- -IfBg; ittfi tas^ $mm} s&wssa
0©ffipiett. wiltAeg iaiifitl^g Mgli fW-e fea#

idsftagi' liiglj:' pi Itef

m- rnpm^m % ciiwa^ C,i®74>*. -toE-i

^aMefeti©t f«ea -p-niffi.® .sMwii. ss^isnmm wtltiog M flS#

mmi$ Oopto'oy acia to^g©, Clf^U

mptmnw (1961) •• - fbi©: mm hmmm ^'t. M m&iL&^

taafe t© siltr fey mQ nl* Cl#i).# feyMMs mm also iQm^ M

fe@ Mgfcly TOcepfeibit: e^^Bttotigii tfetr m&m
i

W Ss3?syaiisss -Cif@%> »- Sit'eajaaafeli ^ "ClfSII
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Piisa" TOii&d t© b® highly ¥s2?gia aM

Siagh (1985) liave •sngg©st©€l Posa pnepl® smn4 as a soure© oi

^©©Istaos® t© tait. But tim timimB ©I lasjayanai'i (1984)' ^oiato-'

diet. Um QhoVQ ^astslts*

fieli seo^iog tm UIiq clieeaso £©t©ai@€ that t'h© eemsGseial

i?arl0%lea g©¥@ a wiltiag ©f | i?© 2 |̂si with msMem i^ilfeiag in tia®

••^Q3?l9tys- Pjisa purple l©Qg» ^esastaiat ma the

b^'tods- ehawea Mgh £0sisfeaac#« ' 'liXtiag was i\p to SS In

all tfcie h2?fe3?id0 except. SM-^ z BfL with Slf^ sad wm % with 10^*

She- ibjbuiag were therefoTO BwgmlQV la J?08istso©@ ©ni

\wm almost m fa^ isitli th© seoistaat vari@ti@g# lesa^aoau C198 '̂̂ )

a-Xso witli the mm.& fh©

pjiss piarple %ms m pollm pmm^- C©sc@pt SMi-10 m Wh}

wast, foiaed to b© least smlBtsntm

iQtarosie Jog s'l€ia an.ifl i'feg-

Sigiaiiieaati QXti^mmm Mtmm ftlit and.

sat;0d tm woight. of :£suit;i3 plsiEt* fhB ^teMs

pmm^ ml^h a aeaia ^i,@xa M 82© g-. a® -agaiu^t 48i is

tie ¥a®i©t.i@-a» Eelativ© iMfessosis was aatfeea ia %U§ PB# M

'm wMlq. het©i?ofe@lti©0is W8i ao^afeXe ia -fte latte»

QlsQ p£ov-ei te© supe^ioB fe© tfe® .stssa^sM Ta^sietyi Piisa

(gltaster# IXi .the' fcgrbrMe .s&owed posi^lTO r©iBti"s?e

hotjerobaXtiosie and heterosie per plapt at

tfers© taontjfes -In^lmtim t?b© 9u&@£lo2?ity of 'Siie fegrferMs qw^ tii©

pa^eots. fhe &mn -^l^M .®£ tfes ©t tij^e® ©oaths was 591 g.
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it wm- .251 g. in tha TOfi^tlge* l53rbri<3 FP0 x M

WBB Bup0^Mt'w3.%h jftspect to th® mid valu© tsMla hste^o*

l5-6ltiio^ia wise masted ia SSI^IO x i^lo She latter pffo-^refl supsriot

tte: etaaaaj?# msM%^ sie®® fb©S0 ssisalta as© la

wltli tte gsporfes m iioterosis tQS jl&m pm plmt in hsln-^al fey •

Bm Cl970)t 3?#tsi? nm Slugb C1$?^),. Cheafci^^«
Cl9i1) qM fea^asaay ("^983)*

fhe^ ¥srit»fcie© .aai iiffeie'a siioifleaatji^r for

'iiaimbfi? ipeir plant als.Q* 53ie meaa amliefi of vax-ieties

was'ia.S wkQmm it "»© 15.*9 ia tte fh© .Slll-iO X'

'Bs'Ij was' ©mperi©!'-owa?' tte nid pmmt WMp oogpar^d to fehe

better pax'^at alsof. this hyl?2.=15 etow#^ .poeitite tett^robeltiosie#

mm m IsbG %^rl,di3- ©oiiia stsmlai?<3 Pi^es ptisple

W0© mB rnQm pmimtQ hmmM^ tm isuiii •

mmhm was i?©poj?t©d hj BQmmt atEly wmlmm su«h Ifisiira (1977)s

Siagk. j^, jl» Cl978'a|,-S©lehims:aaaa (1981).^ Balaaotes jl*. (1983)

^ Bstil aoa Sfeiai© (ISW* , . '

All tie teyteiis 03£|iiMte.a positlWj sela^i^© aoS staadaM.

Ii0t'©tosis io£ weight! ©I H^te^ofeeltlosi© waf also' positive

la all femt ©ae bg'fesM m F338,)o is©i@lit Qt £3?«lt

feae hem aaliel Tiswaaatefaaa C1Wp)» JJL» (IfSD and

(1982)• ftoi© 'iaybri^ a meaa weight 0! 1^ p@3e

wQ,m: fc©- the ?8»4@t|.<9s C71.«5 .g) %' Belativ®

&@t^2osi©. wa© sigoifioaBt ia t&© IsyteiSs wm ^ BB ena SM^ ^ BB»

fto i^brid WQg also atipoffioi? t© the 'bet •fees? pareafe^ Blaok
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im rn^ism ot mBumm heteresis mB marked isi ths

l^^mu wm ®I«10 mBB ana m*€ x BB.» she h^hsM mir^ ^

SB eaa h0 mtei a© %im beatj.l^teii lo^ frijlt weight« mirn Blaek

btati'isr* m%Qh f0s0es8©a lioaf^f fsmit®# was mm m tlie p©li-@m

tM fei^rMs generally gaw fsuits, te^ssqi weight,^

teiatloa-wag obatwed iia fth®. eass.^f @ise als© betw@®E

tliQ aa6 feytosiSis# fh© tjfbsicla with a asais. fruit volime '

of i4| m mm .empsM®!? m ths ifa»l©ties <96 al). In geuesalj

pQ&BmBM Mggea? isiiit® tliaa Busa piiKple

m& l^forias infolviag Blaek beauty bb tte

p®li®a pai?©al pmvQ& ft© h& ©tiperi©!?, tli© l^brM ^-6 x BB foe lag
ijfee f©^ fsiiitj feet<sa:@e|,0 wm ©asiEswa ia •

ljgfbi?iis @1*^. 3c SB asi3 ,PK? 3£ BB.^ tilii© imsm^ pyo^lag superior om$

ths p^mnt als©#. St!8adai?<2 tisfea^osi© was Blno Mg^

ia fete Slfe^ ,x SB®. H©t0^o#l0 im fistilfe vsime was ^eportjeS

fey Ifiewsnetima. (1973)$^ jQg^ieg ©,t a-l.« (IfSI) ao^ Wara^rarasa (1984)#

W^lgm fey VQlmB mtio la feriisj®X io^icat©© th® sofUaee® ©i? •

©feiiii«5s& Qt ijlj© tmlt^ mum .B low 2?atlo-wia.!, be eoosme:^©* "

foi? ^laQlltyft- Mlow Valus for tTvd.t dfasit^ laiiQatss

hlsk fl€Sla t© s«©d fatl©# m© -fc^brlis »• ISg SM«@ s FH. &m

WM FMi- ga¥e f.i?aifea high fltsii t© »afei© ©ioltas? %©

file asa Blafk beaiitj, -mmm Sl*6 wa© mm

as feljg 0Viii@ pa^0i3t, tho h^hsMs gestzfally gav® f:piiits ef siipsrlo^

Higli fleeb %©• se©^ ^atio in feyteMa was also no^&§ fey

Ifiaasr, ©ml Ma^h (197^) asa Btessegawda <1.979b).
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Height ©f plaafe ig aa #f wg^traMve ¥ig'©ia»e

marfed ti@ttr©8is esfSGiall^ ia mlB^ioa-'m felae ®ia fateafe valu©|-
®sa mmn. hj all tte h^rbrMs* In e^aesal, tfe© tsybnia®- <89 m} .

©shiMtta Bvmtm feeigM tiisn th# mamnm (80 m)*. iiisiigE

Bspotte rn^rn laeie \w Sioali ^ C1f7?)9 Miete mm$ Btngh

• Jiii;* <1981) Bliaree;gowda ^ Jl, Cl97$blv ^hsM SM^.s
xm Bhrnm rnmrnm -imWsoBiB feet^rofeeltiesie for
plaafe heigiit* His otfeQi h^hsM s^perceded tk© varietj,p
P'oea sluet©i« Wtsi^p SM^ wa© aa' the ovisle pa£©at aod
Black beauty ee tte pollea pa3?©3st iadip©aieii1riyj,
S0D@sall2? showed .iiie$©as©d plrnm lieight.. Pat?il m^ BUum <1984)
also reported, the eupsffiority ot Blaefe. beatify ag pmmn msm^
tm plaat Migm*

ThQ varieties mi i^WMm am m atttm sigaillcaafeiy foi?
anabos of hmmhBB per pum %n Botk 'th© m& 'mrnn '
mmb^^ of ferajaehfs Ija feh© varieties was 5#6 whil® ttast is th#

•fayfeslds mm 6,1. ♦ The lig^a^ia SM s: PPR mB trnm to is© th© bes€
ferfasnaei? «©r ^his ehasaet©^# Hetesoeis th© mid parent mm.

^ Sm s BB.,^ mO:^PR -asi s WM wMl@ :het@s®^

beltiosie was gigaifiosrit la trii® fe^^riSe.PPO is-BBj ar BBj
Sl#6 m and @42^10 PM<» Wliee eozapared t© tfog ©tiaeds«6

Bia^s parple ©i?iste:&|, laosf- ayabe^ .©£ l^iraaeliss ®®s ii0t©-4
ia Sii-*6 5c PM aM SMM'O jg' PM.. Biiftriorlfey fc3?b*iae fer
amb©!? ©f teaaehes ®as meimstea fey Goplao^ &m Srseoi^aeaa (197©),
Ssivastava^ aaa Ba^pai Ci9?7)»_ Siagfe (1978 a) ma BBlamQtm
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I .u

M Cl9Sf)# Whm tfee 01.ae^ aiM-Poaa purple
mm§ were mm m., the p&llm pmmmf the .0h©w©a a

• t-iofiflaey £&s' g^estjcw biesnoMag-i • '
I

flo®®i?lag ^mQtm tb# -taajiiaase .©r lafe@soae'®f' •

- a vaM,©ty*- la fefe© pmamt £a©sfe ot t|i@ ej^ibite'd ,

^#lQtiv0 feetfe-^obsltieeis m& staaia^a .tete^^si©

.0a^liii©ss» • iitaB oiiabej? of flajra'.tafe^a t© floiser. by the ^asi©~
tie® wm wbsr^ae 'ehm m^ mij 37* tiais eisari^
iadiea^.es' mm mwUmBB ©f %m. Siaila® setoste mm rnmm

' W 'aM' S®t;|i-..Cl976>t ©iiagb ^ (tf^s fe) aai Ihmtaai ^ al.
(1,980) .W&1I-® Sileliia^sgaaaa- C1961) Qoi lla^ayaiiaa (19®^) QhBBsm&
Ijhat? the iijbria© vmm .i2©t; eas'liei? tfeaa thf m:^lj pafset* Th^ '

WG: x-bB h^t(03?<s:sls aaS festieffo* -

•btltio^is fo2? All' ths l^ybM^s warn fouai t© -be 0a3E?iie3e
tlagiB feh® stasaasil • pusa pis&plf ©l%st?.©rj, th© ©axiiam
liQtjes'osla for sa^iiss©© Wing shma •% ssi:«lo m M-^w

Th^ fioQl tef©Et milmisB m@ jieimng gpm &£ .a.

¥sri€t^# m& mma mm'be^ ot ia;ys t© liaal mB 10| tn the

wmi&tlm- Qfi# 111 la me. byferMs* fM® shewg-tshat ^ia© ^fea^ia© '
poss-tesecl a Xmgm yieldiog sfaa tlasa t&e i?Q2?letl@0« ®h@'

WB& s BB J?©oo£a6d'4iiasiiatim mesi tk® taid parental value,

l?o faybsid' @feh0.f thB-U BM^ :e FFi pxovml h^terbtic ow.es the

p^matM • Hoa© &i me &ffes'id9,,®seesd@# tte yieWiog jgpgp of the^,

standard P-xtsa p't2,2?|>l© etot©3?« lislira •(1:961) bu&. •

larayaoaa (1984) ais©. is^portea heteroeie •f©i? to final feanyest*
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'MM# ©©

^rnpmtm l#f ff0^ flsiitt ©I fttiit© f^se aiii

eMMttitiri snife m wtigW# 'wlxm- m

^1 rnmlmm- imm ?ll®y 'pm vMM S1M0 » wm

fi?OT#i mpmi0W tm mm%m ©i Mmm&: pi^.^aai »si -msMm^&m »•

m MB i0mmm mm^mm tsiigiii nm «is»» ffa#

i%mh-^& a«ti ;fali© isas^mi la tM© WiMk

tu i30igM m^. mmMt m' tba• Bgrfetia ^«4 n WM. ^mm&

fM® .#i# iai' i Iqu^ ImiHteg

m® ppfs^at aSsfi .iiiim^tiii Mafe f liHtPi ;

^^130 prnwrnw^m m0immm

ii©3J seating sta?®# tlitt atl %li© W.^ af W^- ist

s im.f@i©®ssfi i^.|li^-fetilL tilt'

&i the Mm mSMM-

se^Ss-ttaee Mi Jfisii 3?ei?i.a|fa tiiat M $mmmitk%

^mm m9 mm^m m mb^ mt^w m m-m u ®i m4 m wm$.

fsacis twy afpt®ir t# ©t pmiit -at iisttswlil %pii94 Bmm

«oat tto fsmmmlsil avsilato- «j?e 1?# •

wilt Bm IM' itpistsBt- &m Mm fieaJiMf tfei

h^m$ &m- Mmm$Mi$$ mm m m «• Mm w. ^ imgemim
to tf©a^ati^Atr ia feaftfttssi #ii% sstiit*.



SUMMARY



^ • - • SUiaTimiY ' ,

isploitatioa of geaetic vesisbili-fe^ m feyia^Jal iB^Mnum •-

aelomaen© lie) has resmlbed 'in a iimtjau of improves vesietias-.

But a Eis-J.d3c e0i30tgaiBfe Is the Btiseeptlbilitj' ©f trlieBe ifasl^tiee '

to .tifee- bactesiai. tfiit clleess© eatasQd- Isy gaeiidmoisaa sQlatiaQearm

Ie'F»S{aitili-» fMe ^iseasf tes feesome a laiglifemas© tow bria^al

culfe"-i.vsii30j?s fe© whe lacis of ^ff^'etslv© ooateol eb©ssi2$os#

Bre^iiEig foK ilBmm ^esistaae© .©^e^a to b©. tfa© osly- resQcly to

tMi3 difeadqd. iisQa@©.»

tlni® in vlmi^ M psogEsaa© for as^slsplag

was at isim Mptas'mmn.^ ©f Maat Bi»Q©aiiagj

College of IgsisyItii3?Qt ism 1pS4 t© 19^, ftee©

• ,. va^igfei@3 of teis;|Ql i?#siatsat t© (BagQ paspl©
/ ' • . ^ t

'cltisfeasf HsX-S. am! "aM fetoe. cfOfSEaQSclal hia:^ eus'eeptible
¥Qri9tig,0 (S3.ask b©a\it3f, Pasa.pa^piQ loag aM Pass, puspl© soEna.)

cE'OSBed ip ali psssibl® eoiibiaQtioap 'Siti. tlje ^esigtaot

VQEieSies as eiml© pa^aate* fh© si:g.- ^asietiea aad aim liyteiSs

^ i¥er# evaluatei fo.^ iJ6f3ist;aoe© m baetesisi un^ar astifieiel
laSsetioa as sell as i.a tm i'ieli, a©- bacteriya es^iSiag. wilt

la fesia^al m$ imls^M £s^m wilted piaats® • tfe@ enitoal

pli3?siologic!al chasacfeQXjs Ijhe Isola^s iiqsg stsu^isd aad

osgaaieia was Meaiiiiioiw

Artificial, wilt, ioocuiatioa vas ma«3s metl-ioas vIsb

gIsiJtiBB'seeaiiage is siek, soil., 4ippiog e@0ai3.ags. in a-Mcteijial

ijuspaasioa 'mmm plaai'ias aad iaoeulafeiog tm fous weke ©M

seedliags ^itfe baeterial oogQ,
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^Hi# hmmwMl mm- ft#a p%m$$ m.
, MpmM mm- m.mi:^m- mrnm

mrnm &mm^ m& mmm^s mm'-mMm*:. laiti

, m i»i« '^$mim m mm- ^m. mm-

m- mumMm$$mmM$ tAsst

^ i^ai!?i@tileji iK(l|.taiS0#- fetag -tiit tatltiieff
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wtfek wiifeiQg ap tro 6% Ui ffo 2 SFli, saa M FHi with

1©^ .mi 21f a?tspecstiiwii'.*

l^ai-eatiott m^Mim aod l^teMs Im ©tti it®

eomp080at!i 2!©v§ai©a thst liybgia® im^Xvin^ gi-6' .aa^ SSXvid

as oviile' pBmntB mm sup04?4©r £os p©i? flaQt at tteee mostln®

led ©t teTOSt, BtMbes fstslUe p.©r piaat .m& fralt otoaiae*

^9m C®0isM.| tallies© .aai aeosity).# aii*i-10 ^ PPH ga-g®

Wi^M pe.s pMM ^Mie SMi:--10 m BPi» piov^fl aupeslor foa: nv^ms ot

'imSMB f lsat s!.oa 8dil.iae.fia». ®fae ^ferii SM«4 ac IB p^o^ueiii

f^ts sei^mw w^igW. ffe.e fle©& to ®©«i ratio

was ^Im oasiiatM is tills, hybrid® s PM psov©^ the-lt©st

liyfejji# tos' h@i|:l3.tg amb©i? of braaehes and ijsuitiiig spap»

A im mnpmtQS- h^hwMB iisatifieS ia -^he p:ieee®iit nm

m mUf 3? mi^- ^ bb maa «' bps* " fii^s©

Iiyb3?ii0 Wire to possess faisXy bigli sreiSistjaDe® tp feact@$i©l

wilfe iaf€©t!i0ii tmdei? eonditioas,* Tkm Btn&j also, refsalod

%M •smpajeiasiiby '^i hyteids seape^jfe t& yi@.l€ and-

t@Xoti^ ©.teraft'le^Sfc ffe.es© lQ?tei€s eaa hmm te t6$

e&Giatreial Qulti^aftiOB lou iiie.2?0Q6i-og t?he .srield pdt^G^ial ia,

©ii^eEiic aseas#
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