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//' ih© ssithor wisltes to paae© m mooM Ms dmp seusa ©f

/ / grafclta^ lafebfeedaess tos
•^r •

|/ j' aisi. 2«sfejf®:^iaHaafeMi^Srf^
sa^gesifjiag ^i© proM^i, aM® gaiifejaeQ- aad ^psnrl^e®,- t&psfughau't

•fete 3iiV3stiigatd®a fo^ -M-s^ Jii^p ^ th®-

• of tfc©- t^esisj.

ap», BaJ, ffeil338i^ for Qsstesitissg aH fasilitiosj,:

•SaOTssE©^ M* IteinatlJS' Ifeson,; Sr«. aM

GflK# Psetiiaalaraii Qf •fehD M."yd^csi of Plai» fas t.hg^.y

TOlualsa©' orlMci'smi}, su^e^iais ead <5Qasfeiit Ijslp,^.

Stei 13,J« ISiomSj, ^©fsssor of' ,A@ri©:SJte3S'a2. Sfeatisties,

&tj® Sat» S^SsQed©^, Sj^» K« Saif^i&Ba Hair' and

Ssti, M»(J» ftasasj'. ifesea^^ AssaLsfemts of" tliS.a ®iLl©g® fos?

iS; ims^oiis for sascessf?!^ ocaaplatlcsi- of

tbs woEfe sa<S

to f^j© QmBmmat ot K^ola fw? Ma to

ths Bdst^-giTailQat® eomm»

p»w, mossE.
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oas3iics3la i^xk M Gtirfe) l-Mt tealfemt- of

leaf .spot dl^aaas of a iBisbsz?' of oiltlmtsi erops Ims bs^

oteerrod esaisiag serSms damg® ta erops liJaa -tea-fe), ses^M and

sfablei* is- tea2xi» Xts dry Bpoves tea Q\mrm§, ixi lai^

la cdx spsm steJdlsa ecsa^etad at AgriiaiLtaral Solleg©,,

?el3^yaeal, (2^64-4066),. ^ Baaiaja epQm lesdB baing els^rved

toing tiie pe^od fi^ Ilov^Mjay to Ipsjllo -IMs s^iKihTOnizes with

thS' ©ssjasxssiQ© of leaf dismsoB of taimtoj, mmxam and mbb^

csiisea Ife

At til© 'tegiiMiing of tfee ppsa^it •eeates!'̂ "tMs '©rgajoisa m.&

•ccsasidemS -'m a liiaitii^ fast©? ia •gro'dag mms&m' ia^'Ihgl'aadj ;

foase©, Hdllaaclj, Dmas^d. aai 0©ssa^ (5^1Ms jUSCSli, fli© taoroas®

la .spread-of idiseasas.easisM this tMoIi a

speotim of "tiost plants lik© sasasiSBj, stfcS^r, taploeaj.

Emife aad ®iesl^st5is 3a K&'̂ sSm poaaa. as a poteatl^ •fereat t©.

tl^£^ &QpB as tisll as. to saan©r v©gstalslsa»

.£* causes -nscrotis, l©si€s^ cm stsm^. X^vbb and

ftodts of tSBEito ,aii4 ;SesaEiJSi ^Mle m. Isskjbs of aasbber: tetli is.

•feb© fpnTjwy and SB'is fiold ife .ppo^ses s^%Bm "^©' spots

Qise, dsz^ tTOKSv ^ •iS^our oni offeea soalsss©- into ^teli©s» Siss?s

is .a. ^^fl,sroMe Mlo- aroaad S|»t3' to tte earl;^•stages of disease

as tM diaaa^ afiwsK^% :tli© spsfcs'sraatimis^



€Uy^«*eaMaik@ Ibafio a boltmecso^ aim a plasiaBeorot^

sone tisat groGloally nez^s itotcjF bdalU^ s@3f @speaidlag

cl:^?a©^ of nesssosia as^^tsfi wl^ co^eseame and sp?©^ of

fi^jots 2a$®p ^ md l&ll off saggesfc iavolvsasas:^ soae

pmt imt^g^de ov^oXsm. sm 'Msm ^

loatali^tes tliat axe tcsilc pila^* 'Bmm ^^toxLe

substaaeies pil^ a dsdalvis 3^9 In pit£»gai3^3 aetlng ae

pai^t^^l>a@ ^ psodbstim -

of ^se toxl0 sal^tanses in «|tmtt!!!i i^ifflG^sat ^ cause ^iesased

eooiitigti tsaMxm iSmir sole ia a gimi d^as© Sijni^ieino* fha

•eoi^s|!t- ^ s»thQg<ail^ty of a jp^taaife la sslatissa^ to it®,

Ms opei^ sm in ftant ia 3t»%lsg tbe

jsis^mdm of pathopn^ia lut ^ls& isk fiodStig out mad ssassi

to pi^vmt, ©la^cat© as^ earn to cu$0 fiismss#- -

'^Ing ist©' eoiisiitoai&dft' of ate© agfigsts*, ^ p?©39ttt

msQ m %lm tQiSjs^M^ Mmm

i) sfeadJ^s oa ^ disease i3it& awfem^s to patbo^aieitif of

i^iSa^s md mdQ of ti^asaals^Uia of

Si> sluaiss OB tfee patfe^si with f^fswaee t© its ^s^sioltegjr

In €uitQm«

iii) bodies «t pai^ogen 1Mb. TS^vman^ to its ^thoi^iicilgr

ai«3; toadgeaisi^ aael

if) studies on oontirol o? th@ pathogon;*
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mmwi OP MTER^fffRB

- Ifost raagg aead fetbo^ateitv*

eggsaesoora c^siieola (Ssrk S Guyt,). tfel, lias Ssjaa

•3®{SJ3?fc^" fsm M pmtB of tb® W3s*ld esiisfe^ 2;^ aai frulfe

xots of i^p3-.« {1MB) a»i

hBW (1^31) (23%) aod Walmsk^ m^ Mhrn iJ3^) foood It

causing fiuife sots eaid leaf spots of pip^» (l^S)

' BasiiOaitesQi Cl960)t 'Bamkeisimm 'ooi (JS61)

Eind iln^^ bM (l@66) fomd'it dbsit hQlm Ia Isaacs

c£ mhtmr E^sdHngs# Iteightca (1036) Molmtiy (20SS)

GBaaSsias^diaim Sair and Saiassl (19^) fbsffid it causlag leaf spots

aafi fadt sots of temto,: mJJasa (19SS) saS StsMs aai fones il9®0)

found it cau^ag 'Imi spots on sssazaas aaS ikwaiassa iSM7^

Olivs ^ (aii45) B-pms&e Ifetlt©!® (19^) foaaa it

associa^ ^dth s|i»ts ©f'.e^w pea. Bbal&s fesssta $.%

hBS b»^' rap©i?t$d td oasas® leaf spot ^seai^ 'Sa t^ioca.

~ TciSf^ 1965), Scr-'̂ eaa (Otiv® i34S asosalis &

&^toB 29S7» Stoat &Jsaies 3^0f Bpmom «aa. I'feltess: 2962* 19^

ani gassm ^ ^ S^S), IteawslfiA (ilslimtr1958), Sottea (Jmss 3®81,
Messoaet &Gassinl Pj^Ss^sgea 19SS) ajs^l^sttts:

(Wilson and ^oadsft JBSS) J^Efflss© ffestlm (AM. 0b©33m ISSS)

MbM to' 1968),, &tal*i?ine. (Jfotoatsr asd
lfehapata:a 2963) and in a ranibar of other plants Hk© la^*s finger



BP*, Dodanaoa sp,, lBmasxi& ^P»» JUl^y

suKwr «te,

2* Fathog^tyity of isoMtea.

OMv© 0i| Ci94S) distiagalah/^ fejo jgaeos of gayTmai^^

ff.ftgsp-?ol§ (Berlc a Sarfe) m, hassd m miiemMa s?&smmB of
cow pm. foniejp) and sojMSta^ (CayMaa g$£ L.) to

isfeetic^' Isgr %© .ftogus* Ifece t aas^d ©3va»»-spots en cow

pm, hit spottlag mt soj-l3©aa i^feeseas Bac© 2 caused

oiOsr Hght at bstai* Stmm ajid Jones (19^) xsported that

t^lr isoiatosr S®^muEB^ iaatona- %$m aad aosr-^^a-.did not fit

tlie ^s<^fti0ii oi ©ith^ »BC% ^i0ret3^ Js^eatSa^ feasiMli^

i>t-m Joeos (SSSl) ®sui3^ m differsae® la

i^lates txm. sottosi CQo83ya|iiE|̂ Mmitafi) seaaais^ ss^-l3e®a gad

&m im» SpmQ&s^ and IfeiteiB sapaated tbat t&© issw pea

mid sq^Omj is^tes .gat .eonespoiisfea id«i tilia .ia<sas/i .and 2

of caiw (JS45), lat^ Speaesr assi Ifelters (1069) esmfiassed

^0 ^stsaiae of-.tuo ^stteot araeoa. of ®ggai^sm-ls? -diffej^bSal

3K>8paas0s of .sow pea aM .soy-beas'to S^eetian.. ^ Soggaeaaema

|5§g8i%aj|a iB&iat©3 j^Ksa gjoan ia dtffesmt i^rta of itesefiea*

Ck)psl^ (JIS^) using isolates obtelaad pm^ tesaat©,
ee^MEa and Ito^oiiasa sfejdlsd th^ patto^sasit^ foia^ t&at

tl^: eesasii%, toastQ and Bedaaae^ 'isoaates isef© ^tlicageaia- pa aH -•

•«!© tIsTO© iKJstg*, 1© als® obssara^ i&m .i^gapfcaBS m - '.•; •

misQ an^ MMm



p-

n -

3;-

s.

fh?i mUm of spread of tM- m^rnarn eamefi %

ig aot Mmm, mdi» ^omlis. aai fesHt® (liS?) asd

SasEm ^ A Ci985) ^agorfeod a ia$eaalm.p#t«Maa m aiigsei^r-

put .»iis at iebsasfe did GmA es«ai^ -soot aaS
eteB of 6oy-l»^ plants* aifSfsaesr asa^ IMtess C4»l

eto^eS imMtm- ftm m^- mot &».

• ' ®f s^i^s- of ^ ^

^ Bsm^sm. -mm ^ali^aa- (tmh ChastosMMsa. -»jlr (1984)
•aat fSBsamateami CIS66)•to "&9i& -g^Mlee ® ai^psis m
aiiiwil se^odleltir M 'Opsss MtessM®, ©f

gpatf® .©scassisg fe aam&g f«a
•a .larW lassea®.,« %&© s^» J^ad « ias^. asecQs^

. &mm- :te iaS9 iim

CMW ^ «2.) spt^eti©^ la^ia. aj?&- "Miag tssd
fof>. ^ .^^©@- -of ''1^1# «ai7 la.

ami^ ^ mtiita® «© itogi^aisBte of- ti» mm*-

, -or tcilie ®te»itas •«<& ps^^aity
• to Mgfe &m^$. Am mm vl%h m m^mMm «te

oa .i&i^i- tSsj" sTO

fll.

• • Ms siMia effesfes ® ^ «

mstatolie gswuriaa responses of fuagi.



BsQ^aa (1D17) md Sastel (1918) fomid t^t eiilfearea of

Rftlatti aafi Ifeesosmritea soXail coal^ b© indiieed to

s^miletQ ^ iiisaiidiBg tlse Eyceliasa aM e^o®ing it to atendaat

2i#at« Calpaaasos aM Stall SaQcftit (1985) foimd tliat conifaio^iojjes

Serso^ga fetieola ist i^ar- eiiltaffes Is^t- tomM coatiisioas or

diurnal li^t«

la tlis easa of Mtomaria ix>rgl« Fah^ (1966) ©Isfcaiaed'

good spojRilatioa tlio ealtisBss wss©' ©spasodi to suallght for

a pa^od- at tt^e tiflm®' of 4i- Is0a^»

(li) .gfost o? -todaifey m. gswfeli aad afMagalatim

in oavircsaEiefit.lias dirset offset cm gspowtSi,

spor© sis© md spos© libemtioa of

Mteratim of spoTOS of Sfy spared ^gi ^ hyg^seopie

aov-aaaats imv© fees daaoastrntQi. l§r fisdsord iiB^) iis the c^se

of PoTOBsasQia. tabaeiaa l3^ fe-igger do^d^es Mm hem.

demastrsited- tgr (iSSly 198S, 19®) 3a tte cas© of

• Bfiiiyliteniania CS3igTOlaga.a ss«Alt®gstayiq. Bp» ai^

•CotTOQarom sp^' A ebange la tha vsmowf peQamm towards a desr©as@

iiioieat ia tli® eoaiiiol, s^r?ite renting as

'th©: iriolait reieaee of easiddia eoiiidio^ores Mb te®

• obs^sryed la IMsda^8ix>gMa tiareictga and ^oT&mmom

by Iferedith (2^5)«

•• tis-^aniHiw»fjakliPi.i»a. Bais" Qsi Sai3£Qj (1^5) fosiad tte-

spomLatioa of Qowaeawsm. eagaiigoXa Mgh, cai da^ following min

G



1 7,

siggests tha.it «i@tQsss of as as Ssiczease

la ^ iassMitsr ai#tt liKtr^sea

pco^QU.m &t s^mmrn-: aa^ issaollai^am il.964) ©Mala^

©ia^r 'efeai^e &i '^ssa caafe^'t ot sevse^ai isyslading

CoMB^aaom da© Sm «eat!i0ff
• TT .

Xa- 't^' nkm of gQl^atlisisa&gaaam md

'Sia^ tmia& m0A iss3?ms®riii' worn eealmt of oIi? ia.

«.1sa©s^9i!i.o taisduaitgr was (1905)

ol^ssrsrad IMt a* Mntoro ni^-'t^^rato?©' of g&-2#0' la

asa^iatdte vitii- a rslatdTO aafsldlty ©f SQ§6. aod abef?^^

fsa? a period ©f a wseSe or a^.'toS^ os^ af tb@ -susi^isbiti^

l^iass of gSRwth of <aK»p vi®*, stags* iwsfe

•ts^^laiatiiig asi smM m&i^sxLm- favoE^^dl'Ssftlda^ of Masfe

(UMaulRgia Mate. Seaa fe«!^ tfeat^

Alteaimg^ t«ilMa cksij^psa iefc-^ -colaQies gasd sforuilat^ «eai

vUm t&ey t-jsr© ^wii nt 7^ husaM£ty«

' aaste. staaggiea -aa j;g^h ai^ tCgda-

a) Oft g3?siilih

Mfforest iaotJ^as dC earim as® utilised ^fforsitly ^

fixBgi for psfealeSiss aistii^-telQa*.

<3isb. of tto S0 ear^ ccBspoaeuas'•studioSj!. (IBS?)

fmsM that arablaos©* i^toaoso# iaetosef fa«a»s% glaaose an^

er3r&l£@s?£toX aajj^jpfeea ©aod grcrestli af

SEsam^s itobisf
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Uoir iSSQi) la ^ s^ro^LMk i^el^ of

OtaysBiesaem eaasdteola is dlfresEmt'sati3?@as ^ mn/tjoa tSiat

saoi»s@:» .gltu»»so ®aa sfeueli' mm ©g^iaMsr gook xMsTms- isani^

wm l^tJ» aiidl fssT (10^) itoaaa gsoattj^ spomSMiim sad

mmo^m of conldla pro^osS

^s^siMUmsmi^xm xm^lmi M* ema^mtm^ ISmbavaSlmsm and

M* mrs sS^^^fismtly aiyest^ lur eaaltee

emmsmtmUm ani csaftei soims©#. Ifesi®®-aaa (1363)

foSMcl :^(jos©' iSop^rfeiag gpawtih of betieola

tbaa .tetife, feisfess® aad sta^,. Of the

4i£fe:^sd^ mx^m ummm siaadasi Ssee -ggg^sg^Mcta' .

Itols^%r l^hasfey (30^) fbiasi. that. aieroB© ai|>pQi*tei Ws@

mmsSmm gmitfe follm^d ^ ft^tss©,.' galaste®, tefesos©,, sferdi

laoto^^ m& i^sadttol* oa '

sttej?9s#, f©«p to aesd^os© asa ia ot&ser mvWsg^im

and ttia.i»Ei^ sssdSa;^ «i1^[iotxt e^te.* lEs^ia aid '

^ena i2^®> fousoid •gltssose. as^ te{g®- Bmscm q£ «aapiwii- Saof XJL^imgia

t«a33i8 l3sr- sacssqse, laei^itsej, jsaltos®,- j^eim®.B©,

ilszia^ss ^.axtaMartose^ for bc^, md spoiulat^#.

latfacmt sarlm, t&er© m grc^^ aad s?33Rs3^tioQ»

h} m.lmSn

ik ^ (2^51) sbmied ifet sBs^ia oasfeiatag

emceatratltn (7:«^ wA" or jbo3») of aaaeosa farowad to Isa bssfe

i^ted for tije growth and aotivity of astab^o saTjefcaaoos
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t??- Alfc^marda s&laBl* Mdwlg (l957) aa isiisreasad

tosdell^if ijith. dsoreaa© 5a sagay eootmt ia- isaditm far

'wsmd£ig •BglMatfeoaae'̂ iro ealdvite and .alsa t&at l^raas©d

aei^vlt^ ms mt associate Tjitlb^ grater gsswQiii Iblfeaa as^

&>aiml3Qcs&@r (^8) la tSj)^ stasdies tim p3?oa«st»iooi of a

inteipg ^ent. 1^ M-temagia. taaSiia S^imd tlmt out of

tv^VB mmm ^stedj> QgOSssa sikssoso pro<iifl®d greatest

rnsmt of tradla foiaoHSd d-^cosa, d-saamose,

2^tos® and laamoaa i&ersas d-^lose, d-f«j^os©> l^scipfeoseji.
\ '

and o^UoMjOise -bo Aspm^JHnm i^igsy and

Sfejorp^laia stAarotloaaa lava toeroasad

wbea la©&9s® -ms addsd to th» ae^taa -tdtli |®Qttii;.CAste|W •&

19S85»- f^- vm of tefeffos® 3» a©, pfese- o^ mamB®

.to Gsap9ck*-s<<&s HBdiaisi ms fstsod i» Snpe^ ©powtfe. and tosda-

of fgidlioGCglia mdydokll C^aj^sae^ianarsii Saiy 1S^|»

: iv) og aouuroa of lli^yogea on. eraMtli ^d torfa ^codtteMoo*

a) On CTOirfih.*

Qe&^ (ISSS) ist Ms steiies -m. affset of sltrogm

mtsitiK»K' of Mtemaia Sg±aB issiiig 2B aitrog^ soas^jwads fomd

that ms sipiifieaatly is^roi!^ l3gr EK^aesSsas S2^ ealeim

•oitsBtesj QSaesiiTfis aesefet© aM ojslat©,. p^tonep, d-alanlsra,!

»iemimfi^ glg'̂ Sfta aad.asstesiM® wMI.'® SM '̂' oaiaK '̂uiii

s^ts, l-l«astna andM©M.diss mm ^oor ©efi»?c€ffl of nltrog^

9
?
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m£L tiler© 'ms m growth %ihm nitK)ge3i ms cffidtted ivm Hsdlm nor

tjith soiitaa or potassiuia saitrit©. SpozuLatloa waB best lath

^ptoae, l-a^artie aoid and aH Jiltsates ^ccopfc aEascwlMBa,

Powr anfi Patel Cl957)^fsimd gODi gsowfeii of Altetaas^ia yicini

ia oigaisis nitnogea soiis'sos like asptragins aad. as^rtie aoid,

ICx'sm ©sE l^iMierjo© (1982,) Espoffced i^at the isasdmsa a^eHal

gKt)Sitli of IfeliaAa'tdiQSPOgim ograa©- when paptm© tas ^sed a©

Kitro§es scfttsee* Good gsmMivas also olsfeaiasd .wl^ potassium

i!^d altmtes mm us©a as sltrogeaa smTCBB, (1366)

fomii that oa isolate of Altemagia ufeiliaai a "yide raa^ of

Bitrogoa acaa^imds in eultax^ msiX-m giving a msliaaEi ia

X- ,p@pt»ns acsdim., DaiagQ aad (1989) foimd tfeat CoTOost^ora

befeicQla giTO good i!§re®lial Sa siitsates of ealeium and

potaaaim aE^ng aitsates, araExaaim and ©iigaaic scfurees of

aits^gea, ifemies* ^ ^ {193S) 5a tkJir oteMies ok t!i©

innsenee of nttrogm Bmram in ealtur© m&mi of AmemiMm

i^gQg found mparior gsmtt td.tSi o^asie Bitrogen parfeioularlsr
>4* . -

aspsiagia©. was used Eisr© .readO^ tisaa Mishra and

laaa-(l989) found KiJ% aid MOg as bsot BomsQB of aitiog@a for •

M.tmmaria tmim than Sa 1%^ tmm, M4CI and

(ilfl^Jg SO4 for lK>th growth and sporalaticss* Phhmt^ and

Mobaaty (1^3) foiaid that g^geaoclmBta doltehi. ms- capable of

uMlisteg iiitrat©, anaasmim aM -©iigaiiie f<w®s -of xiitTOgen and

psefesrad Mt-rat© ioa t© ansaoailM so fag- as growtla «as poneemedo

\
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aMMty fsatlsogai. pj^^uce ts®cle cetafe^Ii^s ia

Gi&issiros the aitrog^ soi^as la the mflis# Bsim

^ si. (ISSl) aipplioel nlti^en ao ait^te «a? caaffiln iigiass^^raato

fthe proeta0M.oii of aeld lay Mtewiagia aolanl

^reas samoaia was feaad «q|ual3y sa^liad la

eoaJuQct^^ a ^taia^ oiiig^ilo aoid^ 0«S5^ (wA) acotic

aclci beiag paititn^^ly rsraisa^Q, Baisey^ Bste^ (1S61)

|ja.' tliG)i '̂''st!:^@3 m-'tlfad' iiffesmt nits^^gea -@su£@ea M

of tos^ % ^cstoalae f<»l^ that tii@ p^xs^

to^la -ms pffo&itosfi ia g3?eatea^• .<psaitity la seaia- eoataJteiliig

'aEa^Edtoviiitssate foJloissd 2a aeseaa^is^ fs^ asBiai^h*

. ' 'r'

- •. • ••aspassgSa©,, iis^- fes? ae^#. T^a 'Sm? GOx^e® .^iailiags

". •mm' t<33^-m3a^0' tlj© 'ssooBtoy tasSsi •^.;p?o&ie^ i»

~ :ia -sssamdaim

: £s43^ '̂%- tsyi^toiaiaoj as^pars^Sa©-. mi4 ssBaaoiya nitist©# '

Biaavaa ToBnd activity.-of to3d^c:.ia0talK3ai.t®s' mm la; "

•••'.:.'esataSMag iass^y:^e mmsm dt •idti:«iaa'i'Sa^m isAtmt®)

:td^\ila-2!©d3^\id.iai;02gQjiitt ®a,ii:©©3 oS-sSJ^sm xtam

.aig^' was calteafi* Ja^taisflodisaa Sa2^(aS^) foiiM ttet aDdauza

;ccptalaliig soSiasa^aitrate as,sOTec& of•ii^'te^jea i®s

p^Msis W 2sM^ tei ee^
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lim for gio^rfsh (lieaharb 1953)* dt

Mroatatosliia TOmieaMa gsfow oss^^Ssigly- ia tte eSmem^ Qt

!»t e^ilitioa of iritsaalas just affeer ^rsalamtlcsa f^saats

ia aa emsisaaa rate, tls^b t&e sis^j^UUaa dc^s aat

.s^iidtr^ MdMn- fox*- mmil- ifSS)#

' Use. laoSmc® &t Maar^ ^sostiMaats «f• ^

<i0t<N;s3is@s a ]p&«|iiib?ei^t of l^tMia l»ta.egi aceosOIng
I '

to IblMas aaS Sisffms^ (l^S) t^lL© the f^ae^nt of

657 fxt2st0s@ as ea«Sm sotmj©- ms femjd Sftri^ai ^ani Mov^m^s (13^)

to ^ytelmt© lisf^xotroflde; geqals^as^: -of tilstto 2a .

' . Seagastsmsa cgaggSi.- Surastt" (1967) si^ tfet j^^tB life©

•• . • :.KleetteiiR irmta hav© ssltipS-e ^ta^ :i^sgai2f®s3it «f ^ssdae,

. • . , ^3?iteSs©,>^ nieot^aie -aeid,- Faatsitteii© &sMp sad

Sasoadtsi fcs^.^Ewti^

h) % '

&^pa (19SS) foajacl aa aste of produotlcaa

•of aflateslsis lay Aassggilllaas ogyaae %;iisa tMaialm vaB &S^sA to^

•"Y-^ a^iaasw_

Vi) Effeat of •emusmlamttm of m?oisMi wfoSsseU^m

• •&) Ok .

ladar a sat ©f a Ito^as iJfOJ. grow

bbs^3b33^ ovrmr a eertsia rang© of pS v^iass of l^e EsedSsia md

X-
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nSXl at hi^ ar BssAvmi^* |S i@ al^ aff^ted

&iMsg .growth- ^ s^taboilio. ac^iritie®, v^lmS. 1:^ absoEfUoa of•

aol^s m jQjraftietlaa of i^aania sita^^oos

asd lowraeod Igr foxmMon of asMs &t afessa^tioo ©f eaMeee

^ ^ C6o<^irm@ i9S@)ir A opf&liam is vim sota&l^ase

j for -ces^ia ItEa^.,

; • MMtiSS?) i?^r^ tteit -.ffa^calagia etteae ©©jeaJtetoii .

aafi Ijettsr at pH S-6- and i® Ijotter^'^eH^

WBi^fcs at pE 4,0 aad 9i,0 tdiSEsas QaMdbolaBa xajb^boiKais

goaasslmt^ ttoii^ a -wiae sang® of :pH« WXJt '^t ^ (XQ^)
/ - • '
^ foysid l^t. tteiosoo^iaa st^Qsoqeiaaa. vtlMa a jS «f ,

S«0 to JiOtd m o^imm at pB ?«0 to ?«6»

Wirlisim (mdsujidtamstS^li rosoa haQ mpeat^ to

,gf@u witMa a ^0 i^© of S»4 to- 8,0: mxlSBa^S 0,0 -» f«0

and ^stosi ^r* 3BS0)m m esslis^iaeS^ aeld sid@ of

pK S«4 1^ m alksiXSm aids of 9^6, £^?afath of Se3^ro^t3Eda

saagBgatloa^ tias fosmd m^sfa^xs^ T^im^Jsat and %iigliaii (i0S3,)«

^ Cbeaa and ^Hisgoraai (iBSt) foimd In tlius®- 4®s>lat®8 of

CoiaQtoteidielaM faleatan l^t differed la ISioir re^aisCTfeat

of ^ for grcfiifeh,^ isBklat© 7& s^cjaiy^ an aeid laa^e, isolata S

x^sdT^ m emi: im3MX)s SB ^ iat©ia®s3fete* -

Hibpsa aad CtefetsrJeQ (20@S) ol®eiw®d in theeli' sfej^ of two

i^lates of g^im^wMytstaogiMn or^rzae tint e^SMtm pH f&r grmrth

md ^suM^&a was 0«O.
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(1964) ia Ms stelies' oa sal@i?QtjiaI

mot TQt of grosm&iat eaiisea ^ SialsgaMHa ayoMMl it

^leiatoa a |® s®ag© ©f g«3 growth,, tlis. optinsaB |® 6#0.:

of tM© foiis^ mxteaa- ¥l®a tb© pB of

pio aeaiiiii ms .^aajusted to- 5.5 Cfedoa aad Oi»^w?@ai iS@4,),

Baag©. aad ClSSS) found that CeggoaaiOKa. .tetieela lAIMii a-

p of S,1 to ©•! pTOfeff i« e for feast psiirlilj aaS tlxat t&ev

•pH of tl© aolsitiea' after 25 of 33aeal3atl<® fei^ad- feos f*t -

t© Mi^pa aas3. lleeia (l%9) foasd tesfc aaS ^siTalaMQaa

of at pH 6,S • '?«S. f&lmtgr aad tl^iaat^ Cl9S9)

fomi tis® grotjQi of t̂h© ^spie ^raaoebs^te imT®

satisfaetozy <m tte aoiflic sife of' f^s ^,raa^' ti^ tlie' aUsaXiae

siS© la jSf rmge of S to n#. with oa optSatm iSI of S.O.

Ifesasliato. Cases) found that SalerofeSam golfsli ©Siibited

a fted opftesa for msdiam grot^fe and

Tsspoomrialj jg S.& ma S.O* -mfe

litfeat© oiadi Em^EJiiis qM&tMq as •S- -sGSjrGa%. tfe, iWsgiB

good between. 0 S,.0 ani BS*, mm HPO^,

3 and ^4, grotjth »s good a %sMs |M- laags-y

a '̂ cjiilQ.©- p©s& to its pE g^wMi ms^Qm 13m- fissl. jS la;-all :a^Sa

raagei- h^mm 1«.8 to 2»8. & also foaai timt Sel.®gotis.aa iOgyaa®-

Isad gobfi In- a -aid© mag© f2ml '0. of tim

smSM tsseoai^ ?#5 ta 8*0»
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.fomfi 'Um ^ Qffelm

hi mQ&a&IS,m: cg^- :aetii?i1a^ ^sg -ted®.a^iatelites

-of mstaWiltss: .Is. th® seiim ©te^s

•bM iH ©f li©- fUtsste; aa€ prs^atjlsa, ©f ti^a aa4

its. aeta« Sn iMta. if aot .a33,,. aaaps' a^' affesfcet fejf •fcl^ ^ of

'\ •• " • -

Fali^ fai^. 0®: ^c»s©' Is aS^li^liy ^

fUtmfe as. tiia a^: ©f' cuite®- ^ Iteailm' isefeaffld,

®ia is -statsi' &9- i^sfesfe" &*» ^^.gss

.Sc^aeaMm. •:m2£<^li wMoli tSi® ffi" ^ fclB e«ilte^

EKiSa#.- S^-fes- ai«>' .1133^. 6^ .-fSitsa-^s of-

, ^MIM' asid is- fOT^sfi sad teietfe? of'

Imwmms- ttl^h tte lae^eas© "Ss: tsm-

iMgptss CaiSSi !«• tte aeti^a ,._ •,

of S -8oegia3-.o-g- ^s^A^am f^iiS tlafe a to- %&© ^ <if /

til© »i£«- -S.S te' -S#® ai^, 4»1» Afei.

-^1 f®r «B^®e M1

tefeaa® S#S 1m i«0» Offflea32

•a% asQ.- i«©

•feteigli ms

16

• /;
aeii as tte' /',;.

-'teefe p^s®tt .ia, .piteates of ici,ei^iala .f- /;

Rjalg^^MiMSia^, ^ fS- ^ eaaiim'irsitoa^ m ac^" s£^4-

Ms sfeiies ® #f" pa-fete 'fel^rs 1^ 2^^^;^>-.

/ /
i • t -.

//

^/ •
_ /

Y j'
' V?

/



A

•aaS fe-ferlis. &sa© (iSiEj ferai t&s -c^Sssm

fioai<iSi.m of d0M:as«siM. 3^soar % ffefe-'of'

:B^ «i««gaa-. iras S*i'm mfliTO sni

•S feaSle (2B®I ffflss4 Smmmm& ps«^a©ttoi ^
I

teMs Ssla^tig etaeim ^ t}m 0 Ife

B^mm ^ CS®) f^i- tiMt '®«^ai0 apssiss -of tfe

BitMiB ai». 'aS© fe tl@ |fi @f after

% ae«a:®^ati« ef' $». mt ©f

gfOTitefe eeaSMsg© ^eiias^. % CaiS)

fsai^ fmB' a^t •p^iaeti® Ja -eal^TOSfi ttffa^mess M

©f iiffessMt i®a^4©s te -smMM^

t©- ii^©wig©a'^ Sis- aMI4%* aeii, is a Hqoifi

.matt®* ^ rnA&mSMxiwMm. :imsmmm*. tiis m& iSlt fiaigas M

a. Basils® fesiSa tita?© m- S*'® te 4^2' 3te tli©-

,i»ila..^:-^ ms 'eoi^l9t^3r feasfeism.t^ afe S,#: C'tMt®-

-&t' 1®3^oi'l^ tias aotet .lii aS tt®

siEalsis .©f ^^sm- fais^t© sfft^ &cai»®- •Sa&^^sat #f tiie

iml2Kra ©f•^ % wtttii liafi "tern ^aajJiatei# It sss

•t^ IM.^ %lm%. tlia aie ast- as^lafeB^4' a©' a

itiBefe ©ffeet ©f tte 0 -tedis' .@atetsffle© is mti.m

fii© # tes^* team. Cl®5%

a©ts at ^ atem' S»ll«

1?
<7
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•Siie$ mf ®B, .€®^sl»- $M t0i .1^.

mgs^Mm- M ea^t: Is Mtelgf -fe®^

te toSa^^ a^ -eai'-pja^- itf S® .

te ^19^ s^" .lliis@is- 1i» ^ mSMm w

M tte' mm- •©?• 'Wms^m^ -a^a^ Cf^sir S^

g^toatcae^la .^3^, imaimmt tSiSi Mtrnm

.(•^#« 1^0) B6gg.«ffila, <!i,gg^aata and 39Si)

mm^

19

CSii^te0i®^ i§.. lii&j ©te*

%, 43i® 4®^ i® ]^b®3 BMimt® l^«

••la fH.'fefetsii idll S®- Tm^msk. Sm- ^ :^teea-i^ spsa te tlia

^..0@ I*'

"|S|ga& S2^)s Isefeaisiii ffsa^atsma^ 'sag3«-^tia^«. "

'CisiiB^ aoi 3di0)«

Afi!0^6lag ^ iSiSf) &&

s^t«» ms. 'Wfe a®0^a%si g^tsr lEte-

Ste^sp- -m •lMiil«l^^^i?ita& -mS£wm: "^Ws 1mSm..mm

p?«^i^ t!s# ^ tte
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iSmMtt mm) asrtesMteKi- -mmaitiea w ajeofelaaaa-ClMf 19S)

•mMrnrnimmMm^ imM mSB}

idMQmkmM CtM^' ^ MmmFB: JBSfl gaa^g Mmmm&: ('Pestas 19®)'

- gisgim Cfecfea -IMQ) ' '

(Bfertia 29St) tatiiias {Wltm ^ WM) Maaagim

•QgfeboeQgaa ,£• (aaim i®0f) ©1^®

•S^^n. Mid te- fmMsh ClSSS) Ifefc tfei ajl-te©-

fUtmtes of As»attglt^ mm sMm m1^i:^v3Mg,.

gs^mMm. of m±m seea© saggasti^ tba tsjslo pdaeipa.©

is M#%- Mi©istosfeM.©« •

' -fMMsMs- of CeHeta^ete gl^Qi

tooilei ii#c fm* iO ^asfes. m@ less t&isle Wm

utiisHad fUtetes at^ltsaMca a% 10 Ite^ fep

IS .iiimteg 3s Bl^SMcmt m&mMm Sa- tosteitf

•Cs&^BS 2S69i)». ^ . - •

- S.e^B^mkS^m. iair- (JSSS') fos^ 'tlmt: Sie pjisei^

fatmte -of ^Qimms^Q wm mm:

after ^^±iig.- at .16#0 fer 30 .•i^aites & at M- 11s

• • •

- a:]»aolaMl9 tOsElaS' msmmi. is AXtemarls -

kSMxMMm. C^^€S 393i.) 3i;afe^la. CGeroi®'



22

-a©- :tot ia fcma m -^.--&t Mm

msaMm fc ®«s» 0^^^. tiSM-) i»|istetea

til© ©f pgaiMJ3^ mB mt. Mst: lim- .-fe. »t^2l0

'SoSat^. ;«©- a4 tm 2 'teilre at a 0. f-i# ^ -.a

dt' iS S. # •€#© Jfes- 4Jtosli ^aSJ. tta

listes C®S1,|' ©f ffl-tetes,

M§mm^-mM&. fm- 5 Jito»teS' M a |ffl &ai

•a® less,©f-attS It® for

iO' ,lmi m w^m^a,: M aefc£i?f ©s«pfe' m% 01

"'^3^ maas '̂ms- a. pi?fei^ Mss of a©Mf4%..' .

-A -sxletoc^: 1^ fiiti^gsi^ is

cf^l^ it i^pfi^s-'^ sl©ra8tt»^fei©,;.^^tem--

'te m .a^yLsatifiSK-1®. lai©- Issli#' l^?60Nf|as£s^ m^ls^mm.

pipe^is^: 1®^ -a fla^a .^, ms^'B!^Um0-ms^ :ta ftp

tcs p?£»ifea: -^®ptos 0f pfotei^ % tiS© -

pa^@sa«. .® p^feeei % tte pti^^ _

-1® lia'oi^: a o^lSsi'^ If it M/lmi& ^

Mmm -tte a@sE^ :tosst«. ,|a i?iTO. 9f tels ta

fc p^&QB M&sa ^3© tse^as"

M.Si^as©# •'-'••

di^ts 'bsm$- ftoafea mfi ©ti^g^- is?>Ae©i. -Siting
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mimm tlaeed Sa ffl|pat©© of :li3a_gii«:

Cmte im) Qem^^M3A M.. i iMi.)

"S^S§) mA

CfOTft SSSis m.m %

ife^:irtl:a.i^gg.p«^.i»ft- lyjefasi^ae is liosft emii®

«h«m@^i48tie sa il,0^«© '^©eai^Me

.•mfietls© of m%s ClAtseatei^tZ'' 1949).. '' '

^satfgis^ ^afcos a fsSafcimly aoa-s^slfie

tasiias ^^feetlag terJej-j, oata ani s&eat M isisli 'sa^ waf:®'

lasAwig -i$®S?) i^a-^ mm patli^nlei^f of imsiaa© isslstes

.^pa©4%' to prei^e© Mm tojsia ta. wltes^*

CJSSS) £<mM&'t%%% 0tefe-3' ©f feaiaMasa tefejal.

, 1000 aM3J.% :p^s© tssa» In. alas fl© .sot

eaisso^ firo' spipfeM la. lof^tti ait

i$6ati3.^QS tlia'fe 'tliS' t^to is tost^ sp^fl®» ' • " -

a. tesfe •

^aagse sus^pfeiM.© "tat iks% i^sist^ife 'oS fepasaa©.

••^m (aro©. ^ a^SS.# !fei£ ISSg):* f&itesia

caBg^-yrg mile disease of:.serglirai wm- mt- t©2te' to spseiss

% S®^ as %©2.1. as to- Em# .Ii&ate ,s^s

ijafl©^ oata^. M.fiis!i® teat%. ealih^© #to« C-Seiisff<a?' &

B4agl® 19Si^ a?fe||l© S .JS@),«. ^steita aadl ^aisfe ClS88|
tfeat Salrfathasusitei -i»7r#.a: pes&icsi a i«-«i830S#ie
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la xasltas*© s^dlm vMoh isMMts soot groyl& oot

oaa^ of eoaett hit sleo of atiJisr aoa^ssepfe lH>st® ilee ana

%&9Et: als#-' aet em mm plaata In & mt ^sIsdLIas* to>

disaa;^ iactte^

and SsIiQf^€3? (1907) a host sga©clft.o tosda in

'^tam fSliam^& ef HaaMatbEaoogiim (Co^fliMafbeatta) ei^gbocaia,

onxi^saems l^tis: psic^esd tosias. 'Boni-Bpesifie

iM £»aoi^iag -ta -©aim, and Cl^f)♦ l&it© imd

Btarrat^ foaai tliat zismS.ol^: a

pmhissA "bif M.^ga3gia 'SimS^ei. oaussd- wiltSag ^ -sut aee^ia^

aat Qiri^-or' ife" tesTt .ris^ Mt .al^'ofstpash,,

'Eraetit tcsatd;, oat* mm$ pas. sajfl l^aa, SS^rm sxsA

SMisaa CiS^) seepo^tM that Calletotgl^glaBa gXoeastagagioiaQS

a aoa &0Sfc s|K3eifie- t^dte-Sa. mctea*s

.SafMsteasfeaa Sail?' C.3©69) foaai, fclmt euXtoj?® -JKltmtes of

f^^^ecaia s^wieMi SsMiMM 1»tJi gsrs&imtl^ cad ©iaogati^i

of laaaulie .afiii r^?^©- of th& lifflst seadls"^ •pa^ oai seeds

tsmts.,. <3m^im.,' mmmS& ani iij2ii^«

Sffegfe .af: -^tea m. -of ;i^«Blfflati<m:. •

.of..ssads .emd a^dioXe.,-gad.:mi»3uilfe

ajo^is (aiSO.) filteetss of Btigootecia

ijeausiss: ©sa^Ssa'tdcp of ss^ljeaa aseda and g3fO'5iit& of '
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of ae^ilings, i®d lajls© (|SS4) useS th© inM-Mtasy affeet

•€^f tcKiltt »ocit grtw^ 'OfQats .as.s t^ttiod Mmrn^ &t

•ta?dji- pfodttoed lir mMnm>smtSsm txi^dg Wm)

uaeS s8®3 as a aefttK^ t>t for testing the

fe*siel% of ^ 0£iltup@- fUteites' of l^^fasi '̂̂ aoogltin |p}».t^g^^^»y-

gQlMatlias^^tii^ mmm of sSjob m&^ oM

<^a®s s«aaUi^© t© alaaoassaHy# Sbeowfeh of soots and coleoptaies

are gsssatly as© jOao^ Ja mluiSms coetaiMj^

•as litta© as SO-1^. or ^ toa^' tC3a?^a2^- i957). Gnngntiy

aad l^fcambijaa: Ci262)- fouad- tfet- ssamag ^ seeds ©f siise@|smii.e'

-waristiQa of la -cuitaya filtimta-s of

^ ei^^taf4sfei€ms of l/iWQ ms^eM^ dom

^afeatiSm ia- tl© 'sascep^ijiLe mriet^ss aM als© inclosed -lljs

Qa^aSfer m& PiOi^e (1981) asEsostmtea t3iat ra(ac3!l«

gs©^' €^- a m^oE .of it^09 of

fiitsafes -of WsldfsmlBi Sit <3^ (3SS3,)

timt Mms^sm ^iiigaM, ps^^a. to^o setalslites

IflihiMts • '̂ atsa ^ nsGmm^mVLmB m m 1 i>pK»

C5ov3u4ail ) f0aM .titeife.' euOLte©- mtrntss HMcal^jgia .

QJ5^5^ iaM.M.t0^ tSt© ii^iaisa'SL^ ,aad ^ssEigat^aa: of' Islasfe

®2saspitlfesL» tpasieitiQs af paa^-#

2 ^
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^ VELLAYANl

f^-

f^gr^laEi g^ta?M3aa3?e psatesos a 4©3dii fibit re^sses grmitSi

of xo&ts'ef ^

m!& gots'' tsottdlieested ^ fHsia .ttMstS' 3SS4)»-

SaJAas© fSitmtes of IMarfatlioiS^SB^iHi esxshssxm

Jais of KWte of bg^a aaiise ^ at- 0<»S' •

eoaeoBtmtl^ oaa Siija## aSS?)*

tMte sad Sfesssatt t2^?) fsooa gSjBiicul. .p©^0a %',

&it.(amgnAsi. iiiiifeitM ^ gaaiateiMssi' of toat©,..

and at -^0 fpa sts^sa^i oad abo"i?e»

•IsgaiB mt 'fifc^KSash Ci988> ^3W& ssiltsuf© filtetsr

of Mmsf- .se^tacod -m^ i^^maStmlMmi md ^io^i^aaisodl

tJis siio^&sa'fe S(^QS assfl 0f oaioo*

, mmail0 m& ma©i© iiMMMm 'ms Stoi as a Moaosf^

tasting-of fflgjgalaaia SS^C^ ^

SE!ldE3!mS!=5$W 'i!( ttS095v.

IuMM^gs ©f eassaiaaM^ of esoto aM

'of ladldls. and ]^no»a© tiss© 'Ibiap' (l^S)

^0 csalteii Ifi^hoc^a

M.): .^fmt -of

^elm ^ C2W» 1^®)

W as not pa^eulosS^ sisfeilsactea^* Isifc



-t

28

pEoSne© s®sapt®33 bD t^sSeal of fe&o disease ifBoraotiaos

«atis©l^ M£fovm.%^

lam «atf <»fe of 'piloatnj tmm Sa a^tas©. faitsat©,^

txUMag^ m© olesfiBsi l^-iaessr ao Is. t&s cialtoge filtarates

of ;ia0t0esto?g%im.vm mzB) famsSss '̂

imalaifisatea CUss?^ ^m} Ibebs^- 3jma36g0idL (iMi^ 30;^)

Msm^M CiMsn gft ^ m% issi)

mmmM

md Ifette 1B67) mtogaaria-31^.0 {mitQ. casfl StaiJistt 19@7.)

Coiletot^dlBiEi gjL^atsmgjQidQS ^ Shaxsm ate.*

SBSita?a0ttoi-. #f-elaoitepl^ll. tls£a©@ mS 'profesM.® of

balo V0S& \^3isti ciiitox^ so2iiM<m of Saeteglm

ta^esm vm piietel feto l<mv©s &f tejljaei^ (SiajrteR

IMoroMs %^<ks1 t® ^ioBas© ws tmmd

^imL filtsatea &S Mte>m-5gia ^loai- ms' iatejtesid ia'S© lomi^

p©ti@l© «f t«2£it0 |a»t (.PcBSii; Ste(^36^a'.3.9^)» .feotea (i^)

ob^sSneS aunkoB; (sr m tcmtor S4 l^iiis^

affi©3P't SoHor ©spe^aii© ©f fcosle, saS^taaa^ p^f^oedl ^ Se31ototel<^am

ftoseiizia %^'ea^ia.-©!' ^te©. filtssfees CEt»s»asrite

s^miLtot ia. ae®pai^s m tmats.' aad' plants

iBa^ rnmm IS@l).«. IM.-teara Mltetiea, of agaajathosfe^giiia

.'P-Mtom- pm^Qo& m&mite. s^t-s m lemsB (S' aSSl)*
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tl)© tmii; pxdiieiple. at' ^%!3:t!^fet.'ha8a&gi'aa

Qsmae- pKJ^eist- atesmlitlss- to :^eQ. aa^ it liMM-toS

•©10 -fsst- aiS e®a®^ils- gmxJfeli {QmrnS^

&i a^tas© fil-feDst©- of OQaaatoateaaeilla. rilTst

Int® !k3^^ ©Is ^i^iisasi^s %pl€i^ agm^itos' ©f th©.

<2ateh oM ii8m8& (J^tsae^ 10^%- .p?C!S£^oa

i\lt;iBgBKg£Q ffialTiilSf ^12^ of aro^-'Siqu!^ ouzilizig

of; leaf' i^pa aai^ of-aSiiiia (iMte ^

Stassatt. IBS?)* -^fefer'Qsad -Sehsfl'ey (1^) ^

••©ff^ €sf bp&qSM^ •of: BeliaintiiossKa'ifaEE^. vietaa«iaB'aaa. feosfe

©313. 'lasEte^ ,£si^- 1^ pp^s^ai .^aifiois e&is^B Is

oat- i©ats of raajiel^ ^41^ vS.etm^» Asosaggillas

aigeag- .^g^aieea a aASiia^ filiapa'te tiJsfc. ,00^0

ana p?^i' i©aTOS- Cle®iia-at Cto: SMBh- CSsltsij?®

filtasates af J^teied ^

salsmfiiaatQiis Msm©: teth Sii: mm^- ©f -e^s eaiS'^eteaiisg '
" ., • .' ' • ^

' ot wajls'aa ocseai^t &£' Qiiasm plants t®

pal^bqgsa CStJaim oi^a' Stiaraa 2^©)*. (Mfaros fiitrates ©f

'1i?3^«ti&eaals pg^t^gt^. -oya£$ed ^cM^i^ngs

tssigaw^ wi^ 'Qs^ ^^^aesd. Es^Mis 'QpatS'.ijIm m yemS^

laaiiia C'iJsjaste^is^ 101? 20^)». •
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l^ck (230f:) faagioi^' vaSao .©f' a ^siooafc

; ceaal^ sa^oaisg gsso'jt^: ©f a fisagas cai- tizeafecA

EiGdia ^tl» that «stemt9i Sjodfes; mS. Sms^f^kmaasl (l96i)

^ .p^sa^t teeiiaiqa© SH^ -foj? asB^teg tlje

. effesfe ©f ®aifi)©£» m tte' garaijth ef '

j'" IfelralatilissiwgltM ' .
1 Si©jidra£^>Mfcifpa Uidv iWM) get' of

gso«ai ©f '^tmes&om eacsiieola 2» tsteats^s lAih

Om^ Bets&max Mste© mA 0.#l Mtlm© ^ies©as S^ ms

f>-- •tot aj^eelsiu© ts- SpMMt
Js tSte staii©a coa^at^ atfeeearaSi ^^tAtufee of

C.&yi^pOf!is 311^ a) £<5^p?©^m.. of' gs^th of C^masmm

^ astifidlai aalte^ Tjas ass^ssea

•usism 3pe^^. ^S33 ^p|M e® tss^-fegats anci.

f discs Sppsd is -sfeeidO' wxtm? a© ^s^itssoa*. •S^feea

• • foima- l©st foliKije^ .t§r Sjl- 3©^sat^ stKte#j^' JJS- 'Hlxte©»^;

' 0«^ stgs?il© mt!^* la ^ 23^. '

, _ . • satiafaelw^-'©ssite# of mB olslsaSjK^ ^ ^se

, - ts&ais^mktBrn.

\



f"v

31 ^

^0^ a3. taog^) oos^^te liMMMm e£

I^rsoaial. ©eoefe o£ cassiisolm idLth v&b oafi. aatmool

at aOW a®: tii.'Mi. ©a^ifls!^- SGOO gpi C-eappes'

and jpia^SQff)#. Ml tB© ^otbsr ©besi^als asM oot .satslsfaeti^o

fSsda^ Cl€^^ pjja) Is^artilias©- (3000 S©- CK»0'm^)

ditlssaae-^ 7B {SWiO gpa) and (2W -pip) ^fetoj?

tim Sjn ilmt m^rn



MATERIALS AND METHODS
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Am mmm

^l^tes of ^a?^siQfa3am easaileol^ utaed for tJj© studies

t««?®: obfeiiiea' ftm fallotjiag. ^aats..

fssato- isd2at0st SKm of teMsl® fOLants (-L-gscsj^Psleaa

Qstailmtiffii Mill. V ipE'̂ iun at

'^VLq^ fajEEp: ¥©lla^id».

Ses<2a2a iajalat©®- fpm ImvQB ©f gii^Xly plants CSesaaunit

indi<3a!a.lk) grom ^ ^ 3aod ^ssaxdli

lUbb^ fxm Ijmmu of zttbl@r ssecQix^

to,slH£giM3' llim* Jteg) ^ma at aibl)93P

- %0eax<!^ :^atl1»xt0 of

'3!33gl0 and

Ml£07 C'I@S6.) mmi ma f&tlmmd t@

puislf^ aa4 aaiataiii tte esjltass^s, itif©et©a Mts of loa-^s uez®

iespt' 3a- a Eoist ^isiaiei? for S- to spswdate*

tern tlito^ 'aSm 3^®' la stes^®. mtss®', A isepl©t of tliia spor®:

aM@d to W o«@* of 2$ agar in distiHed

Witsm (©•¥#&#) eoQlefi to^ 4S-^®e to rettain' its MqaiS mtiire m&

"bijr sjeaas of a fl?aaeS tvsmi^ nSoile few .of istrspt^psla
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t@ IM0, Qsa. a^tatei- t-JsH mid p2at0^ oa- s^sll©

^tsldi^s. ^ ciiiiiQS W9E© laasitetad at -xoaa tc^2?|^mtas9-

•(28-®dPs) Iby temjj- ftes oteers^-ia^ea'-lotf

of &d^ossfip» foi? oSsag!^. I@cia.at9% ^car@s«-

2hB positfeai of tl^s©. spores locsateS dot and

aslBg a -fSMaod oyMaagieal' •M.ssmiti' mttttp* ©£ a- jiletesia© t-tot

sl dis@ of about ti£i@ (f mn xm trmsCaxTed to

p@taBi^iii©s' aaa -stodia ©gataSsJai® .potato is^sos® agas-#

of the ^i^rdssss ££^0 oa £»&«|l« at an

intos^l of '

llit3i0S©ai«d% of isolates ms s^diaS cross

iOQiasSa^m' stadie© 12^ ^ir©a pS^oita* E0-4S ^ oM

mmmm. (Qiiafctuiksm loaal)' taeials©' (Sto Bq%) ^ i0u70-

oM'3«lbsr'(1^^.^) -S0^Qi£^s mmisDBdt o^oaa lQ@ai3a1^G3.»

. 'Q^m of "tte- S^Sated ^taras as

des^ros® a^a? vgtb Sn st^fl,© .mtoap- C§0>4£X), spsrss pap low-

powm ssafl m bath -sidas <3^ l^ires us3^^ m afesda^..

-u@m.te©. m lom&B ^tli aisi -

belag mM 1)^ Q!B0kf jeubMag- sdtli a QO%tm mol- dipped ia
- ' • • , • •-.

carboraisto powdsr* ploBts isem mviseM ^ISh teaSi. <^iEaiiiibg^

Biafi©' of poS^tfeaa® ete©ts 24 to»e tefom mA 4B Ikws®-
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inoiaaati,^* ObsSCTatiaos «9?e mSe for a pOTioa of JCS ^ays»

WtQ: pdaaits t-KSffo Iroeaiiated sad fli?© piMats^ -saere.

iiato^j2a.t@a tot a ^ aisti31©i watey*

^tSi eoytoa aaS eowpm l^vos ijes© sa?tifioia23g^ Ijaooulat^d

tJiBC®- ttoea isolat©s^ t& ^s© l^siafe" iscaates

proi^i^ ©iMlar to ^ iao2at© af ooajm

described ^ Sp^oer -cad feiters ' ftadgaaea •gigaoaa

paaats oleo ased as •diffeimtial boats*-

Boat .vsams

^^t® wM,^ wg®0 OTBf©«^ "to b© iafsotsS ligr ^ ©rganias",

VQie» 'e@31@cited| bits l^pt. In hwd& sad &si&s®b ^QTamsf^*.

length ea^ bi?S£^^ .©f spsr©s,, as ^31 as aaiibaiP'of soffea -were

s€&&s^^ tm at leastb^g iseasijgei fsaa. tip

to cmd beeaSth at tb© tdiast paJPt of soi^stla, 4e#-

bulbsas l^e 5a^t t!^ MJueu

- a ia£oii»3£>' df ^a;ats f^tmS ta* ^ i^ectai

Goggaessam eaadLieolja.^ teeato^ aad salfcap isolatas were "teikm

fca? fE^tiisr staaaies, ^aice ism Iimr© 'rfKaNa diffesmeas in

pattogsadLsity aa isosaSsMsns batts^i t^to,. mimmm m&

mW&X'm Sessmm isolate aliaost tba tcmto isc^ate toth

la |>a1ii^saicity aafi ^35?© saeasaff^Easats#

i h
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H'atiige- -of fesRnaBisBim of .diaease • •

1} aq-teg.

seed-- of "feoEato- sas^Ma -seMs- -©ly^ained-

from na,ti^Ql3y iafeetad fnxite. '4ms stediad viaSx^ tfes "ataadard

Motfces? tocMqae" aai laoiil^aiig, *^SP' plat© Mflilksd"'

d®s«^tea %• Cbsm^'^ and Sll^t2!i.ek (l9Sf)#- toslsFSfi scseds -©aeli

of tesmto and msassim mve oa potato Sssctrose

agar is potridls^® -or oa aotat Mottiag-.p.^ Jii pestsidlshss

@20 md iaoolKited at xo^ ^s|}@ratim» of Hve

da^ aflea? p0i,s!itis}g« tbo petc^sli^s mssdjood

&p»ra& &M ixi&t&sM- md ailxs&tesd cmt Blsoits for ^iogi'

and'm mtrimt .agar fo? Q'bmsml^m^ mm mde. m tlm

nmtsm? of seods imcm^jslnat^d and e^tasslsatad^ ^ eoutoEiSmtsd

seeds gsmp^ fm %p© <£'-^^xsdm pi^s®at* ,

Basiass® st©f^lis0d s@@d@ (^sdth 0*3$ imeaax^ Florida 2ii

.-stQiiilte- mtop, for 3. saimte) •siaOaEi^ -^s«ad aad otesivsd#.

•b) of goggaest>sm eassliedla m aai tdgoiBP .of

Sus^ac®' @!@sClis0d 'sasde'aad seQi0-^?@at@d bDt

t»t©r for IS Mautes) wsre laocailQtsd tAth a Bpmo

Srm i$ old cutltam of o^anipa k^plug It la @pda?d

3b
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saspeasl^ SO niiBites oi^- spmid m. miot f21fes» papera

Issapt # 20 eaciii {B ^ZO s 1Q0 C3©a2is) oafi tim

affcw S tssn^^pfoa Mis?' -t©; stepilis!^ .ajBs#

Obs©2?mtla[^ xj©ris m. bhs Stii osa lOtih «ia^ fbff aM

post ©Esas^aK® moSUag lots*. Cteatsols ^Mh stetOls^ sar boft

mt©r^ lasted t^th ^a© iiss^3.aM«8iB a^iss^

£ia£at^i30d»

'«) Mf^__Qf_^4.teatoat..

femto oad seei® (JUDO rnxsh} arfeifSeiall^r

Saoeaastad trlidi t^- Itogol aad tmatM aeoi

p»t©©t^t© ssissai^© @a©s?M0:, II4I. asui

or tg? isaixtT at. Stxe %Q ss2ii«t©3» &> s^ds ^'m

than tTms^rs^od t& pafcrid£{^ ^toiMsig ©isldifiQa F.B.A. (aid

oljs©wed= for- tho grsiifeli if' mw it A^tifidiaT^

itiacsslaf^ aoeds id^mt aii^ t^femt s@®^ as ccsfeE^*

'.gc>II.._teme. Bafai£Q..of OimasQ..

a) ,y?ll*

jastbod f^sfciedl^ ^ 'aad -Sag (a^) I533P of

laasgiim of ^Wm td.t& mm^

is oat laai^-sgni-'CaslfeiEQ vm ^sisgas^ (Oat m^- tB g®sas0«,

fflv©r ^ad SOO .@!sa,_ -^stUSM mt©r SOD M} Is fSask%.

sterllise%, .sad issocssaatGa %fitli toEBatJa is©Mte tte i^^gaaism
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sM. isKSilm'^ -at. s?so® ^ ;g8«-S€PS; fi^" 20 ,<3a2?B. • Siis

sco2tse~ ms io^d. to. csrt^LficdEOllir -ioseaiiatQ^"li© -^efSBd-.

Swm i^,

tel5sg».. •Is--..€Pe€ lioaM. tess of K 4%. ©tcsillsed in .aa

a3ifes«^"8i®»' •••.'. - . -.

Sesjfe of tomt© and oe&mm stefiliaad ^th 0.3^

^l£ '^m mm Sn •etesOi.sea soil aoataliiij^ Sucmlm at dtffei?a3.t

lomls i?aa, § aafi ICP (w/w-of iiKicaiiEa asa soil). Surfaso

sterilis©!! seads. s€stm in eterilis^ soils oer^ad-

as~ i^dss* ^eSs mm ® B @@ad3 temm of ^pt la

(teasers*.; EUV soi^- mm_ testaS. all aadi i©57ea*

Ob^]pmtl«s oa pr©-®a^esis®' ^at- SMrgOTso das^stog

off asd a@ir©l©|Emt ©f leaf c^ts fW' a pss&od of SO d^e wes©

2ajs^« '

3). 9f ^ -^8^*

Qa© ladBi^ cs^d tcpato aufi msmm -sesiaiiBgs t.?©s?© eaptificfclSy

iaoQiil^tsi ^tii' a hm^- .^som saspeaelm ^ Mter

10 -aafs ^ ^fSEgstec© ises® ^©s® .sen^liass

-i®»©' as ti©- soxsee. of iEfesMsm.. sse^iog® dlmg

idtli lse4t^ cs^SMisgS: of .aaeiE^tli Tma af»

a disfeae® of SO ead cj©^®p©a s^tSt a ^iagl© 'sag© ia

opfisr t© efeii^ tba ail" bssa© natai^ ©f the Saigas* ©iS clotSi cows^

of tte ^si the gmiad ^r© 'a©1;te^ a© t© |a®v2i20 a aoict

^7
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alsaoi^is©!'© t<XP 2S ©f lOaats tliat- Isgxre- toP^ped

spiots im?& ssscordod. Sai jiLcats eas& 'wers obsos^ysS# -gj^thEar

set- of ^ naiiiQciiiated .plaata mm: isepft -sisaSlisp toiM

eoa^Mi^ to sersr© as c^adc*

Qayautii of Itom® In lailtam.

i) 'mfB^^oSULpJA.

^je iD&thdS FaMa (S^) for AltoggiglQ

'oaggj ^ &l3.oy®d sob© ^iifieatio^,

!&reQ troats^ts iijor© ^^5 cm li^it Isr ccwecrfag

ia ^ Q^q^' Ma^ ppss' and tes^ag in, e ^2&. aaotbsar

•witti d£^ lig&tj tSarm^mt, aad last witli .^^boe©-

to dl3^t day ll#it for S hours a «%• met tlm cov©3kIe® l^r m

.osa^ 'Mask pap^* feteMi^ss e^taioiisg P.S<^,» mim iaocutotad

15 caid esataiE© of tlie itmgi)^ h:^ feRmefeswisig a S sm sis©

disc ©f activity gca^liig ealfeste and tl^ 13b^ wea?© in^feated at.

ajooa- tes^QSQtm®* %B©llal 'gwSli ia0asm?i^3&s sad •©aOtaoy

dsaraete^ wot© isQffe^ aftei? 33ia odP

ms Jud^ sE^pxiislmily tiy olitaiiitois a sposs suapeasi® Igr

teasfss^sj® a ma-. M.m iat©. 1, ^ of mter sad thm

eounMng ^poros |̂ @s@5it In. dls^tin Sit 2^3j$cl^» £k<&

tamtEmt 'aas xQ^isatscl feasr
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of laaai^feyo

pofaMl^a eac^ ©eaataSniBg t-53r© la^^atod

i3itli a -S sa '«M.s© iteia m ©eMwSsf gws&jg IS

eSilttim ana iacMlatoi at isssi^tie®,. ^21^ followiaie

huM.dlf^0 %ras© ta?iad t^iag; lomiM.^ oofitjn^jiiig soilxifjiciie

M -moi^ imQBi^-0

omf^tiilMag cs>2x^bim^ S^i^m Baiai^Sitgr ($)

S*4 c*©« <sm %SO|̂ -|a lOG.al S7#S ,•

8.6 e*e» " « 93«9

22,0 e.0. » « 80*0

SlJiiS:'®#©#- - *» ',,••«• 70^4.

Ih. IIC^ 6^4

Ca (H€fe)g 4%0 (SaSomted seaamao) S1.0

( • '• •» ) ' , • • 48*®'

Ca 02.g 0 SX«0

•t^sr ©asli ted^tiosjs faap pe^sHcHstes tiis- JtoailatQil

eedia uss© feipt#

-- . Ofe3(0a??m.tims- m radiai ^w&h of Eps^liaa mB f^ikm m

BiHi a4|a%^ ©sgdrisa3% ^ oMaSsting a

.^lera sss|)0a^3ii£», a S a© dis©' of tip isaltair© in 1 eaS. st®!^©

mtes^ ssi: otKJeaeviEig tBs- £^r© ciaasmtmtilaa of
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fbsaato aafl -sablaei* isoSatos &f tli© €!3?^3Eiim mm. Sa

'bo%h miSM QS^ lb: e^d -mMB,

jpa^fea.. mB &sxm ts.p' of tlj© te34tt^©i?2?©S S m

^ ^© of tbB (Sdl^ at m int&r^ 24 .l^ws .f©? ©^aopj#

fliG E^aeliol at iabes^s of 4 fo3? 00 we®®f-

in liquid ied^# A^isges of fcwa* s^SUiiatissjs aes® aj^

for meih

' So2M sseiia. (l) -poftafe dmtoe© agar (Ibtat©

gOS -Bastso^ 20 /i§ar-a^r.l5 ^stiHoa mto?

^KSO sa*.) Is) SsapBilrk®® jsolssfelofi sgew (%, ealplat© 0»S is»,..

ap©fessdm ptesplmfB 1.0 @a,,. pslassim-

0«5 m»f Fesrou® saili^te O^IB; So^m g'.0

Suesoso 30 ^0. SO MetiHed mtev WOO idL)f> (S)
o " '

S3ap0^^*s^2 Bima as ttotj,. of Csa^^'s ssSta-

tics© a^iT Ijut -sdrth S .@E©» of i^ium nitrate)..'(4) ^oliard*^'

aolijticm ogs^ (fc^tsasitea nitr^t© 10 ^rta€si»m di%^{^€3i

^sb^ate 5.0 m*, ifeg^josiua

O.Og SO gsio , a^3? 20.6 ga ^ivOloa mt«3P

.liKJQ S3.) (8) Co£u«a laeSiua C^dsaroE® 7,g -gsm,: S»6 ©s.;,

%• -Potessto a©id i^so^ate. 2mi2 m^o

Betas^ma i^tsst© .ga,® q@3S» g0#0 pi.? mt®- ICKX) si.)

(0) 0sal6jLl*s aediua C&aatmiiEa ijitmt© 10 ga., Bip&tastsiOT

ilD
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a,0 aal^t© g»S- •

.Sm^m SOmCf 0t*» ^*0 g^.t. tiat^ IJ90G- si)

(t| siaite "(Fotaa^-ws ilMi^jst^ 11*0 Iisex^s©. " '

•nitet®' i»0 ^otesSsia altet©- i»O- ;0a,:,; 6lSKg>se' JU©' ^g.

^ guQ-.t disttlS^ mfer ^)Q0- latl)*,.' Sssi '^gliaaffit'-^rs-.

'{^ h00fe iQi^t, 35- ^ dlsMBssl' mtep-

me© £&m- m0&f. tte m^oi^m' l^-fe. lesafss*.

.M Urn of sig^p ^ ail ©f

'•mts(p witi^ tl© sgQ^ ana WQ ^ mtaf id-iM tSi© otbei?

i^s«dlmfes: ^oept- -CBBteQ^ ssiSEeas lx^<^ 's^amtsel^ eM aidoi

1^©-^^" tot ^efe- tia ^ombm i^msQ- vm oM^ md- 0sj^3^ M

• •t©3S M .Qfees^tasi % ^to^da^iag- '' IS- m% of -^tee '•'

iaiiia^(4?-SQ^) t3ES''p0Uss8el -<»fe :a^p^#i3ar •

tgt 'S laa. «Sb^. ©f tm; !;§' .

oM isuassa?© yi^'

) . / • p^pajfa.'̂ ioii of3i.!|aM'EiaSia,>;, tfei, ia^ssai^BSs
Qi^ mB takm, pms^iS SntQ BBQ s&m, £3Laik@-

i • at--til© .satB::Qt;.S0' wS, psj?\fia^ m<i .oft®i^?li^ -Igr'aatis^ss^daag

al> 3J5 1^, fm BQ mS^mf^Srn sm Mbcw wi^' ^ a Oacisd

,G©^ homr 'hm iS-fey -oicafeiEQB m^ wm- tssasfosaecl

:G^U.^^ iatQ '"l^® &30js^- Mq£M msseOiBiks^ si«»Ea

. .'Saciilfotei at a^® t(i!|»mt^-' f©^ dJ^ssmt piE^s* Aj^ear
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Ssarce of'Caafbaa.

No sarim

Il&ao^ec!ia35!ia00

0«glu®9se

B-£EUst09e.

Qaea^mo

Jactos©

.starch ..

^bonlt^

0

Si.S7S

Si,S7S

30.00

SO.GO

so»oo

£4^80

14.SS0

43

•. SS 111 of-ssiia.'tss' psnnsafi- into 2^' i^ M.^spa3?^ flaslcs*

st@2daj.30d aatoj^'riing at.iS lbs presaa?© for 20 a^t®s ai^

iaoflcia,%d- 5 m. Msgs of aetiv^y p^isiag culttts?^* &sh

^las rapHsatod' Mms aaa -sfeiglifes

sad a^tl% of fUtaate m t(®a1i© aeeiSllags mvB

asQeorflMw

.%s3ial grmtM ia diffamit aarbm ^m^ea m&- mmrded ©a

2ad, 4^, Sth as^ BWi day ^ n^Mg solid i-rWi fesmt

@0»rea@«.

1 o
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^0 of vi'teEjlaa m growfeli of fte»^8 aad aati^ty of

culture ffUfemtes

fo tl3© tesal i^dia of Gsapefe's soltitloa* ifiteiaias' mr&

added ®S/.ga p©r lits?©, the iTif^siiis beisg ^epasr&d to tli©

emeestmtios %• damtioa tsslidqa©. Sh© &ll©ui!3g -^slteiixis

X4Qr@ t^©3» P|yrldd3da©p Ihiomlao# Saosltolj^ Galeitffl ;^atoti3eaat8>

fectoflavia, AecorMe aeid, Bam-oraiao laeaaoie acidp Micotiaic ,

addj, Folie aaid®, O^ooobaleaiii© and Metis, !Hisy «©i?© eompared

id-th ao vit^Mnised tosal cjedim, fhare two seplisates

for eacli t2?sa-teeat and the E^^lial dry -ue^ht and aeti-rlty of

caal-fero filtrate m tosiato se^Mnga mr® oteaOTed*-

^") Sffeet af am of ml^im on aeMMty of cailtaag^ and

its efeaage ia oR

ibtlrity of ealtasr© fUti^tes at difformt ages of the

coitus©- ms detemsismd liy its alsUi-^ to 1®"^©© taHtSis®

ia ttsmt© seedlii^s kept ia tli© ealture filtratss affcs^ 4,, 8^

32, 16, 20 and 24 of growtlu Caapek-ltoK laedim xJ.tli a jfl

of TmS ma umd foi?- tli©se studiesa

%© dry wei^i of t^Ks aad tli© ^ of tbs flltiTats

at differmt. ages of eultajres obsawedj usir^ tm s?eiiLieatQS

for aae^ o'teermtioa#
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'i) ISffeot dt llxdim Qcmeeafegaticaa -©f'gaeaiia ess, i^ewfsii aaii

sgM-giter of ca3toa mtsrnte.

©sSsg Saa^^*iMDos- .as'̂ tii© fesal .

las^tssy :i^iila diffes^Et 30^1e of im

iiysj?® ea^ id.^ t'% ia€^ aiS t M- 1S1», ^ readings
k

aseeorS^ vl^ ISi© is^p- of' a ia©t^» Bsailjis© .«®P0

befdi?e and of&er astoeXa^iztg %h& issDeusXat^ eiilturea

"aei?e laasfeted at tec^osste©- fsar Sjsys*

.Botii

r«eplieaM^0 for ea^ tareatsmt* D®2r of liia i^aeaixsa

syEt^ ^ of aeailiaig,, ia |jiJ. of fjsltase- fl3Lt»at© and

'actlnit^ @f filtrate m -tssmto • m- imSl m

i3MMtim m of lea^ei© lez^th mve bibwerndm

Hie c^ 1^ tniltoi^ fSlta^tss ia ^afc cases tesiglife

t© 3a a'3?aag© of 4.0 'to S«0, Si oi€(@p t& ^sfehsx--

effeot ©f th© filtmte will, ds^© if 1^ ^ is a^stsfi to

diffeij^t l?si53togs^2ssa ecocmtEations tjMs ©spgc^nmt; %sa0 takeoa tsp#

C^te© fflteat03 :of• life- Ikiga© afte SO ©f ©posi^-.

la £ls®p^k*i8-Ibx Ei©^s3BS» atta^asig a 0 of 4»2 «as ^dtsh

1U %®--aaS 1H Ha. to idiffi^gBt' |H vs^aes, via* 0 $>4% 4*0, .

S»0» 6#% ?•©, B»0 iaha 9«0». afijuotemt of pli, vm- tet©.

IX
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a gS' Tb& <R32.'feir@:: falt^tss ia^ uaeS _

to- st3:%' .tSie ®ff«et •^- i^tlsg -©f ao-so oM, ifeamt©-' -©e©#iags

yitm. pSaeeS' Isi ~^trat@ fm a p^iod dt 'iS. :l^iii3 '̂ -^ad eSm

for ii^ ©ffeet on ^ radl^^ laogtb

Wia -a^iidtj ©f oi^UKja -stiltJas® fiifemt®. €(f i^I-'

E^ilp. at pi!. '^S and .st®p$3.®' mlm^^ v&m- 33^m (sbaMM im

sm^axi^gmrn:

effect 0f fiXti^te m SsOiXM^im ®f

of sgidldle liS^h taim% -ma- carded m% ^siHotdjig

tfis a@S3silBi. CM^) .

mi$SSj^iiics!mm- wm fSas^ la -

3t@3*ll€ i^ts? pap&sfB ia ^TO^zed :i^t»ddi^3 ajsd aeistiesei

'!^th sterdUL©- mtexf* iiffe©2»- 72 smd& WiM h&m got a

ssdiele loagj^' of ^ sa ^lea?© tsaasfeiroi- m a fSlter ip^per- feipfc.

" is a st^dHissd pstSElSi^ ^th 5 aOL 'of tos^* A3

^trol. gisssslmtsi seeds- tjesis ^aeeS i& tii^sioes^tei sutto^awd

ffli©3te'asi 3ss^ foE- ftotlKa?- '0^^cwitieii9» %<!& troataiat ym

r^M0at©«i fsisf Idi^a* Sirtte ^Lesigatisii of saMloM aft^

48 hsasm ms ©tefsrtred#,

x) ^e6t of. toEfeeratige oq aeUi?ltg,.of^ &a^txm mtrnte*

'C^lKiE© 'failzm-fces of CqKgBQSoaga. -cas^eaSa mSher^ 20 dt^
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oS grcfutJi ia C3a|3©j3&*-s=®css Bedias vem talcm ia SSO ^

lrl®sii^r flasks aM plased iS: %satQw baths f&r SO aimtes at

90 and IG^Os*. ^isiag ttess&ststle^y

mt®? Mtlis, gM assayed tieir acstivl"^ ca gO-SD oM."

tomto a8e<aisigs i&mi pla^ ia test ^bes with s?oots ^saes^ed in.

tfas- filtete* M!f©0t3 of mtes^idBg suite® filtrates at 10 lbs

pressure for iM laiimtos m veil" as ksepteg 3^

s®f3fig^tor© for g4 hcsars at ^S. -mm csl^ stailM. Brdaoailatoi

asiia tl^© earn trealsigat^ aad sterile mter •^ers «sed m

QhB^hSm

xi^Effoafc of gtQmg©a-

Tm .offfsst ^ stora^ of tosia at ^aiff©3E©at .ste®sg©

co^litim.3 at ^0 aM at Sf-SO^' 'wiiai an^ id-itoit eutss^avidg

ms stuped M9aS0€3g?ii^ the t^a m tiiaat© a©9dliaga» fosist©

,se©3iiEJgs (g@«®0 ©M) -ijem k^t culte©. fO-trates tatei^ at

S, 19, IS'aad SO' <feys of Estosa^ iia^ the •SijfQa diffsrast

ooi^ttos, md its ©ffeet aa sdltii^ •yas soticsa*.

X") ms&at of dilution.

Qosoesits^iticaia' of filtrate ia sterile

BSirf^ 0«2^,: lg»S^,: 2&f: SC^ •aM' 1€^ vom psepaTOd aaS. SCu-SO «fc.f

oM tgsaato saedliiigs mm placed is it *»ii^ tiisir rmt portions

imasrsed isi 'Iss-st tobas ooataiaiag ttesa sc^iifeics^i Obserwaticms
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QB' -^^ig St aai W «»' t^ea»

Ssilar ©f• s-^g^o'

mi^- fm tW ©ffegte#

•iiai^ «ia @^-©f famts- C^ga

ssfi^ai l^aal} »m .Iiej^sS Ss i&s^. ©f

" . =»A1»©' fUtete ot isolat©- fp^r $M f^antea la^.

m ,flite:r .fsps^ tept Sa. gs^ferf^fes

®- IS ©a^ IMS mm. tes. tpia iA'a 'i.-.ai, ©f

feifeMfl-s !®fe-S^ sfegiiemtsr €if^-aniiiosifla^^

:«iia»: ..©Issfjeiatl^' «.g3ss^i&tieii .mm -'i^^ .4Ss

• W, Mm&w , . . .

/ • • - ' ' '

tim«fe© sai ^is t«ra -is. •©4©rll©

fUtsr p^30f@. ^ mS,

©fesSlt CfessaliMitat se^ a. ©f S -m

mm m .fH.'tei' l©f%- 4» s'te®43l.ae4

&%. tte ista- of ĝS m^k ^ ISa: S^sS^t©i S idl

of: &e& wm m0M&^m^--fw

• •• • .: • cmi, ItH 3a- -^di t<^s0- teslisi* -e®-!!©!©

: • waiSQ^afcii sts^s- mta# 'Am •»!»

c:

\



V
,

•'/
V

a

t? %
'm

r

f

%

t

a
i



\

50

Sb© pQ25lfied tssla dissolimd la stesile i^^ter (2s30) was

spmyoS m teaixj aM sasossM Isaros fept ia laost etaSsers for

24 hmm IsBfom tba treatcssat* Aft®r spm^isg, tb® plants

agsia kept ia laoist {Rasters as^ obs03?watl€^. msB af£©3?

48 li0U^»

J^lspratogy e^aaticm of Bast#<^e3 m coati^l of Gogjsgtasasga

.i) :^l§^M_Fgfid.ligM»aigm (Ha^ mm)

MSt^» Imaired &a& om Imdred aad flity of fUa^c^das^

v@m v^g^Bd and Jjisospomt^ t@^ SO itfl of i^lted pstat©

<i©stros©«. Flftom e3. of thB p^saaefl msdla ms poar@i aseptlcaUy

into -sfcei^e €ii?sala5? of S aa ®f

aotivBly gsoT^Mg 15 ^y oilturas of 13^ OJ^mlsia -xmm sat with

filled eoi& homv aad tjassfes^iM to tha o©atr© of tiio paissai^a

miia, -asiag a flassefi iaoaiJatioa a@©aie,« Baeih^ te©ate^at mB

r^lieated fcse^ tiEses* Gksitsola 'mm md® tAth s^a-pcAaonsa laedia*

©teewaMons ^ ra^al gmiMi s^asused £!SKm tb© •y.p of tSie

to th® ©%® of the i^tj©llal sps^ad mds m 6th &iy of

J3e©ai^« Gsjlsiay mm- slm dMormdm

Bj MiSMUon of amr®. msrnimmm,

Jfetfeod 1]^ ilMBTOfm '(3^7) la Ids sia^os m

fUogi-tceiiel^' of esnslc^js^Edds towards Alteaaaria. bgaBsieloola
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was follcjfwed, tiiith os^ nedifieations. sai^pm^as

(l^ ss&ms par low rim} tsm B old colters.

pT&^rod in st&rSl® was ifflBsa^sliely with e^al

qusstltiss of |X)isms ia stedl© watej? at fisaljls the strei^tli

(25 SO pas, 200 ^ gmd 1M gms per 2S al), Haa^&g drop

stKpmsieaa of thas© spams to- ftogli^des pi^paraA and tept

ia^asoislj ohas^rs. After 0 Imrs,. fhoss 'visrs ofesved for •

-spsiras ge^sduatBa^fbr sianitos? of spoils gsras^ted vlt&

gem tales enfi ®sr iaml>sp of ©pei^a m% ^a^Lpat^*

Spes© saspsasi^s ia stsrJl© mfer SBSTOa as cli^» Sacsli trea-feEmt

ims reijaieated fbur teiaes and as^iage tafes,

.f^ c^aaioals; used for s^idaLes, vares™

1) ^fcalsm.

E) ,llite£

s) mttos-s m.

4) mtliaaa-M ^.:

s)

6) 0mm

7) 13iat©r

t) mfoltaa

CSo®©3? CK^^oEiie SCi mtaWLe cogper)

CS<^ mtaiH© «o^s? m mppsr csnsreMoilfe)

C?g^ Mug ©^2i©a® MsditMo earbamte) .

(Zinc ion oM sai^jms© -etliylea©

MsditM.© ea^bamt© 7Sf) ' •' •

(8^ Steam) CSiiie ©tliyl®!® ditijiGQarfemfc©)

(Zius dixastl^l ditMosastoate)

(feiiiseai^l tla .

\0-S-® (C is 1, a,g,«.1^TaQlj3.©rO'

0ti3^1 C^F^ajOihQ^B©- igS

(lioarlmiaidQ,



. /
'.'f

9)

!ig^i« %E ^©arteSsMa)

10) tferm^ " • • '

;il) 1M0iit si^^-8D|) .
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m, piluEajlis Qvm' S tm les^a msQ

Isi&ea s&mt* 24, 48 72 Imfs*

xvl cf.jjaIte^_ltM3gsfe_g!a,.,g^^

f0.f®at©s of tte ta©. isolatea ftea tc^as^ aad

"saMi® af%^ as .«la^ la •aotetiaEi' wm isskm

SaS: ffesfe ^ilJss caad ®afe dbsoota ©M '^saatas,. ^sassaa

md m^r j^acsfl 'ia •iSieE# Q^tmUm^ after E% ^ ood 7g

liOTum tja^' Msm. •milaogBOat^ jaaitei,

mter mm. ale© Ssept,

•)XVI

*-v-

->

ie9^ of 00?^-^,. teao#^ b!3aa% Mm Beans,,

pol© 1k^%. m^^Bsmj,: pmBf. 6s^m&t lihlBai saS papaya mm-

la csaitei©- :£Oiteit^ fqi* BO .isi«fc©sj^ and SMi s^roai en: ®t©ri3l!s^

SiXt&s^ paf^Q ksrpfe- ^ st^filisM p9^d£''^s asd

g Ell # Qiiite^- w^.

€9iit3iff^i -aaS .as m^ssl 'ms^b&p ms ^tKiated. isdtk sfepUa

mter aM isniaoesila^S lae^a#. ifMremtag© aftes?

72. tsmrn -tas

WmM>^ eol3,@©t^ spojEBS Qt M-tasaegia assatai*. -g^gmestioga

cas8gi.<»3a«- 1la23aantte0j3Dgatsa Mlfsfea; oafi SsfeeeilQtlKiggi. s|>». toor®
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starts to appear m leaves ia 5-S as saaH hrma spots of

alxmt BSi slmrn Tkm spots ixr^tilar ampins €^s^ed

^th an (^osotls az^a ai?!SuM it asdl Sn absat 10 da^

'^ta mm Sm la iSiarast^ with bs^uolsh s^rgins

aixwsBMisd % a ehlc»?otie 1k^ aad td,^ gras^isli a^rol^o caatrss*

As && disease ad'caace^,. ssroml spots-©oaleseQd toge^up- and tl®

. leaf mtSam got aeeroMe m l©tb sides,, flae ssst^fci® eiiitJTes

©f g^ots fell oft lea^stog. sliot IkA©s on Sevisim^

•affeetod lisaTOS aad fa^ oa^»

Ca v&isis and laidsib, tbs lesios^ a^^ursd as Iseoaii^

diseol0iseatlOT3 t^sai ^ila3E^04 leogtorfis«.

Qa st®!a» of-toBEila md saasoiauis, Idsioas aH®aCTi as.

•^poddisli spots liiilcli, oals®^ -olliptieaily tjitli- HgM tk^m^

.esntims ^d s®,iiais!t fflajjgsjas* Aa-^ Jj5rfr®etisa^ ad^saac^ tfe

stem dls(S!}ioax^i- mA dsiad ii|»«

^ f^ts of tcsato ^ capaileS of sesasm the sp^iftQins

dsvelo^d as tKroaoif^ epots vMxth ^asged ia cene^tslc aoiiaf^oBa*

;r'' Si0 e«ati?© 1^«jaiae gssi^ii^ ^tb anfellow IhIo* aff^ted
\

fmxtQ aad sap^e® cidalded ^ gat ^irig^ed.

Baaults of oross isoailatim of tl^ iibsBB diff^raat

isolates of the ori^rd^ i^latad fecm ts«aato» se^raaa and

rubber «lth the tfarea tost plaats aad alss> cow p&&, s^-beaa



Tmm X

Pathogeniolty of Isolates

I. Effect of tramding on leaf

Observations after 10 days of inoeulatim

Isolate from
m^-injured leaves of injured loaves of

Toiaato Sesainum Rubber Tomato Sesainum IJubber

Tomato t + —- -H-f- . +++ +

Sesamum -H- + -f

Rubber ++ + + + + •h4 -M-j- ^^-4-

Control (distilled
water spray)

• • 'i

—• - —

. no symptons

4- Spots of 1 Effii diameter

++ Spots of 2 - 5 m diameter

+-H* Ifore than 5 um diameter, ljut no coalescence
•H»+t Coalescence of neorotic spots.
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M IfsM#-1 -ii IIo.

' £^Iat@e; ism ima.ti&

lafee^biiSf, l»tto m p^j&els^: -sfeai®;

'^Tme faH^ te»^ 3m
\

»ilil» l^iias ta i i^».. Ite i80lfet©' 3E»® jreibtop psa^jsedl

^ h@s '̂ 0Bss^- in i i3a^«,

9f .e^Um pfi3f&@0i ^ wiiter is^M-^ m aH ^ tl®©@ tot® mm

-ranted In alsss S- im M 10

6£' -Bp&liB M- 3M -Wm t^.-to aM

B&m^m- is^t»s. %|4®al aM •

se^im ImmB of'S m. Mm -as^ in W iis^)

-cseat '̂ s|^t& of 1 ma sis® §ii falleii t& d&mlB^

is0la^^ ^

uas wi^atei Ssfm ^smt® B^mm it mm: sM® ^ |sps^bi®i.-

tfitml ^fspIsM- «m S&Wbig^ wiMi a stseSl© eeifett

In ea3!fea3!tefflKto, peiisfer- teisi© -^®^aiig sps«9- mspeasic®-

ms Iksmsiiag '.mi^iaees^ M M '1^

Wfisfis C^Ws -2)» 1,. ii,»tl3. lafeet^' -toiat?^-

sa^iaim l@a^a ' -'

' 3tos«ii3a.a^^® 0f mmmm mi r&Wm^ isolates

,f<^a^ -I® 'gm^m -pf^t&.^t &&&i^''.0.vim a m •

msf i®a ssi tefc ^sM aiali .pwgsls fS^n ''iMcii lat^ •

tamsfi teowi#: Oa gafeffiaea n^aei^ teis-^, aaS sB»aQa i^a!iat©&
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Mjmoflera of fmato aii3 Sm&mm seeds

Nam© .of
TOrlel^

•Is,of . lo.of
seeia mwoataiBif

•takaa' aat^. •
s0Qa0

4gar plat9 method.

Smmm „; /; • '
a) (ki&t-bxkam local • IGO M

' h) tW-»3 1® 39
•fcffiato.

s) local SDO 19

b)- Pasa ro%

Blotter method '

SeaoiBM

a) Ctott^ara loeal 1® ^

b) loi ^. ag
foaa-fco

a) i^cal 3.CX> £4
h) Pusa iiaby • 3.00 21

So»of seed0 coB-tesiast^ wi-Sa

& fi- & & & & & •§ ' Uiai^©n-»
tifiea

© -S

I f
I I I

m

"6 M 23 20 IS 9 5 4 • SI '29

13 2!' . 16 S 9 . 6 4 9 9 10 U

t3 ' '3.9 13 • 2 3b$ 20 • 3. 6 14, -16
-2 14 2S 1 19 U - 1"" 5 7

Ig 13 6 29 3- 3 2 1 9 H M
11 1g 2 1S 7 S 6 g • 11 11 13'

a3 14 3 31 9 13 - 1 6 10 9

4 19 2 19 3 -9 - 'l' '"12 ' 13 34
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lapo^Kjea aiM>©r isoXatss praaucsd easa^oDatdvi^

Ugg&Sf- spots- m. iai®s® leaves im&@ IX).. V-^m spot

dm^pmnt la Igr' of -taiaatot' mommf.

smImT md m

gata^st ^ <a.seas^

i). Seed' iggcofLom of tamte bM s&smum

aseds oUalrraa ffeja mttBsally Isfocted fzuits of tsaaato

CVeaagfsaai) and Se^aum (KasrsEisaia®) feg' *a^3p- silat^ sietlK»i«

aad bl3tt@r t^!lmiqa©» sfedies reossiSM that a mss&mp

©f Itogi as© assij^Latsa ^th seeas, iiMOaaiiig ^ teat iiK^

I?0siats of Bgrsoaem studies a«s-'

^vm is III otoa that 61 to 8g msds out of qtoesp

' ISSO sesidis-of tos^o auA' eoj^um- 'ooi^iadus-' &am-

•©^ti®a£iiEBits -of S«!.5' ••»• ass dtoe.to

g) of- m aeegs . -

Seeds of tosi^tq-^d eepsnia. traatad -ehsiidLes^j' wifji

•%S3L£ or ^^sdcally. fey hdt lafesti<m on- isaasgpftiLoB la

s^pe®© .^s^sIots-, of OaTsmmtiom. .gaaMlg&ia», ^ ^

p3?<sw®aEgsQc®(,®iii;posi €E^^ce 6!^ mm

is,, s^dii ^^oailated M.tli spc^' susi^isS^. i&3ix<ejii8. tba

oorre^OQdlJsg data for ts^Jiocaii^ted sssds -mm l<>rap»
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farloigf

x

mm 71
Soil boma nafare of disaasQ

14Sffoct of artafieiaHy inoculating -soil'

Inocttlm Hc.of Pp3-.0r;pi«~ Post SeotSHr^a Hd^of Ko^of
level* ©Ge.^s goaee omtgonm survived soed- seed-

smn dsapii^ dorispiijg
off in cff in
5 days .10 dsye^

lijigs Hi^s
"&at tliai
de^lo- <3evel©-
ped ped spots pod

. in 30 spots
in 15 <So^
<203rsfh, %

•I

^ of?» OS.- • fotal ^ fotel
seed* of % of
ll%s affoct©?^ '. seeds

seeds and
dfiTOlo" and s&ed-

sr-'odlisigs lings
tmaff-
GCted

1 2 • - •3 • 4 5 6 7 a • 9 • 10 " • 11 12

50' • • 6
I

49 SO.. • 1. 3 - • 7.5 26 74

IS IS 20 40 g 2.0 m 52'
d • 50 z 1 •• 47 94 • •0 6 94

foaato • ^ 5a. • 4 3 43 , g6 1 4 ,9.3 22 7&

2C^ m 9 6 35 70 3 5 143' 3$ 64.
' 0 m ' • 3 2 • 45 90 • * 10 90
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PliyBiological etudios

1) gfQSfc of -

&ta OB ©ffoot of light on sporulatim aad of tliQ

fengas earsled out pvBmnta^ ia- Sa&l© Sh© smdial

Iprowtii i?iid spoifulaticm of ftmgus m:s^ laor© Ja mjltsirois k©pfe at

dlfi^aed da^ li^t snd parfeial ©aposusrs to lights lisoreas it tmq

poor cid-taras kept tmder dark ssa^l^as for B

8) gfgegt of laiMdity

S6i5i2iB.ty tea shoija •m3e:^g effects on sadiai groifbh of

the ftmgas a-M its @poi?i3slatim« fedial growth ^jas ®oj^ at

lasjaiditsr l©^s 70,4 &80.S| laediim at 9S,S, 97^5, 42»S and

Sl,4 aiwi 20^ at Sl»0 and S1.0. Sporul^ti^ -was a'buadk^t at

taiaitj' isagQB 70.4^ and 80,6 good at W.Sj 9S.9, 61.4 aad

^2mB and poor'at S1»0 and S1,0 (TalA© IX)-„ '

IfesMity lovals aai 80»6 msto iKJ'st- fa'^oaisM© for

both gpam^ asd -spos^iLaticm.

/' S) 3s different aedia,

a) Ba«aia3. .ggQt.?tli

Ifedial g^ufeb sieasareBJsssfcs of tlis- tifi> isolateo ftaa tomato

and rablsr for a peidod of 8 da^ shcmed tfet t®s tlj© test

solid aseSla fbllot/eal Gsapec^-Bcxs ssiSia, Caaps^'s stilntim
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•' f©i!? tern a©, .isols^as#, •

Qom*B Bgra©% cpfe pom' ^esaMli*©' a-^im

gave a saM.sfagte^ ggstrfe tm rraSbas" isoiaM aai 'gm^

iiw m&m C^me mm s ^pms- m& mir

^ gron^. -8i9a8asp»% of feomfe iaailatS' ft®- §• -feys i'fe esn be

:B0m tfefe t&e- ammge s^Ssl ..p^wHt for- E4 iasm?B •mB Mg^st ia

l^-6m5©f&-®os.-s®^a®» Sas^l%

. am-Tg. ssfiims, -feos^® asitoi aad

m&Mt.. flm &ta ima 'feses

' ' pmsmt^ M fatts I{B).», , •

ftf tfcTOQ iaolateg A-.lisal^ lQar..gp^^gSLBmi:

Jsaf ^ar siia ^sei gmw& ef th^ tSs^s

isoiat^s•fwm sesasa® -asi -ga^ ie^©

'9f' gsowtt# • 'faia-fe issiafe '-test-

is .S§saiaiii..5 mBmm isoSafe '&©at Sm- aite^- .esfesaot .asaS

. .-', |!i3o»- is tsBiat®' ^^sfsas istite* Ssalste Ins 'gseia fesfe Sa-

•fsiSMs^ •-®l#sa<i^.-.a3^ %l® grsfiitli %ss- p30s©s% 3s t®ato-@sSsae&.

V • . ; ' •"' • • -"^

'g^at&.iii aicwtd, Bsiis

©kiiwaMs&s «a -i^ •» 4^? 8®s.

MB# bMS» of ^d¥tii l» -SBiia ^

' ' • " ' ga®Ba$le6a a®-IMS# SHI# -a©-awximm. ^sy-to-S©--^las

o%ktt@i to Caiap©fl;-D« a^la fex* totto tte isc^tes, follcsMea -1^
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TABU IV

Effect csf 20 ol3 cuXtaaro fil1a?at©s of CorvBespore
cassiicola iQe3^tes oa 30-30 days old fcaaato asedings

xreat-

oent
Ho.

Media 12 24
lars

4^
to©

n
hm

• 12
fers

S4.
Iirs

4^
!irs

72
te

1, PotS'to d&KlTOBB
soSaiMofia

•I- + -M4- 4444 4 44 444 4444

g. OKapeelse' isedii® 4- ♦■I- 44+ 4444 4 44 44-}.' 4444

3. Ga^cclt-I5©3j ©aditia 4 4>+ 444 444+ 4 44 444 4444

4* RictioBls^ meditisi + + 4.4.4 4444 4 4 444 4444

• 5* Cooas* iissditis 0 + 44 444 4 •44- , • 4^44

6. Borne®' sQdim 0 4- 44 4-I- 0 4 44 4+

7i CrabiUs®' soditia ❖ •♦> 444 4444 4 4 444 444

e. Sterile watDr 0 0 0 0 0 0 0 .0

0 no s^snptcnos
+ C^rlisg of lower loaves

#4 Oiirlii^ of leaTOQ gM drespisig of ImsT loaws
+4+ DTOopi«g cf 75^ of leaves

tiTmplms of oatire f^ont
+-».4-4-4- of l©e.ves and ehecldirg.

\



\

0Eap8^k*8 seaia,. fsotato «fexts»!5© solutiea,. Bleha?d*s laadfe,^ aad

Sraldl's EBdia* • Di Gam*s W&&.Q. aad- aadtap tli® .gronfe

oMaiaed ms poor,

4) Sffeet. of (aaltiga. fl3.tgat0 on BeeSULms^

Bsla^ cuituars filtmtes, ot the ftsi^s ia Gaapeek media

affc©r 20- grartii,, aad iisisig (laslnosalatsa .mdia) md

sterile mMT as eoafe3?ols tte m 20-©0 oM ttsMfeo

and sasaEsais sea^Jjogs rfiea tli© soots, fcrarssd. aad ia tl®

filtiates- 12 j,. IQ^- M, 48 aiid"?^ ImsK ms ofeewed aa' a

praliiainaiy stady and tljs sraaalts am prasmt)^ Ssi IkM© Xlf,,.

••2te resalts. iBflicate tfet. th© caltess^ .mtrdt© cause.© touting of

piaBts ^Met&as sh<5t^©d only -sresy Uglit is fS" feurs

and @t©^© ao Plates VI'.5c WI sliou mltisig of

tomta md saeasism .seesiijjge yhm bopt la

•gffeet pS tM 2Q dajRp ©M vitas'©-''filtrate of tli® tia©

isolates. of"£. eagsiigpla fsm rabboy aadl tsEsato m 2C^0 da:f did

tcmto sseiliagg stradiea aad tli© diffeasafc'graces of ^jiltiog'

e5?mpteiS-p2SKke.eS fcry t&s- ealtiar© -^Itnatas.» i^laats •

diffomnt paxlosis of im©i?3io£i of theip x©o1®, am givm, in

T&M.© 3t?s 2gs.©pt. and 'Gopa's- aeiSasa uM&h gave- poor

BS^eliQl gs©wl^,. all othejs sa2f^e<i as. good smm;es for Inoreased

of <sup.ttts® £lltsat0s md ths aeti^t^ ms msB ia. potato

d'eKtrosa- sdlutim# Caape$k*'s Gsa,i5efk--B3K EisiiiM and
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Analysis ©f ^rianc© Tab3.© (Effect of caj?b©n source© on niycollol weight)
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iaojfeit©) gsQHB uadai* ciiffemit sc«i«eB of «as

ass^d bjr its ©ffecst ia pre^otag s^t

p^rMsas of 2^0 degr ©Id teiBat© "mm In tlis

©i®^ ^sRilts or^ ^iiri^sbed is, Wltlt, la- @ hoops*

laefesjse, mltos@ ,l^f«K5ftos« aad pBssdias^ e^sptosB

aad mrlMim .of loww :tea^es» ,la iS hcm^ -.©iltei^ iSltmtpB frcsa

all -ea2%2a esaress shon^ dags^s- of B-fruetaae

aad' ^tes©- shos^Lag wcspq ss^s^ftcsas; S-^t^os», sucxosof.

laetosa or ^tas?sh« In 24 iKsox'e B-glueo^t^ sucrose

Ei^toa© aad stejK^i hm& slsowa followed h!^ lactos®

sad nsnidtcfl, 2a M boiiss tai® mtsi?© ^laat wSlted ia filtiates

tX!Qm sKsi^saee^des, diisae{^i?id© suswose aad ijaltosa* Shs

dlsaccdiari^ lactose aa^ p&Xymoclja.i?id@ artarch als© sbowed seroro

@^pkx&B €ii&l pol^aasSiaxide iisomitol caused ^c^pping of lou^ leases

sad cMa?li3ag of upp^ loaves, ftmao wsts m yiltiog ta

filtffiatda ffesaearlioa* oedlsiia* 2a 72 hmm the pilmtB kept

ia filtrates tern m oaittcsi laadia ehow^ dsosjplag of J^waap loati^s#

ajjd sta2?sJi showed, sotss©- spsptscais,^. sfeajcih ®®pos@,

l>~flfastos9- aad C-gliMsos© caji3«d ea®^©^ aad: m^tosa

.caused tdJlMjig dssrSi^ of l«aiR3a». '" • •

^tss© m& foimd tJie. test soiirce eas^- tor tosslo^

activity of. ths filtm^' aad lactose- aad n^ssitol as

pooff scsmies.



ii

§e
i

n

s
%

g
§

^
o&-i

II

,.
&

l

w
m

BaoII"»-C
5

tot•>
o

I&§

(4faftS

t"?

6
4

g•
rt

Ola

.,
t
i
t
'i

t
t
^

i
^

i
-

T
t?

4
'

^
J

j
J

+
J

+
♦

K
«

s
s
s
;
8

«
s
g

g
:
s

»
•

•

5-1
tA

€
f\

^
<

n
0

3
CVl

iT
k

I
r
t
O

o
o

o
«

f
%

o
*

s
\
©

o

s
4

s
^

4
jf

i
si

K
s

8

o
O

O
«

f\
»

A
tft

o
^

lA
ST

i
S

f\'

s
sjft'a

sf
s
(
5

a
s
®

s

^
O

O
l
f
^

O
O

O
O

O
O

^
w

^
"#

.«
'

9
•-

;9
'

'#
«.

.«'
•

#

©
8

f\
o

o
«

A
©

o
e

o
o

^

®
ffi«•

i
i

8
s

s
®

i
®

©
o

w
x

o
s
r
^

m
o

o
o

o
o

»
••

•
•.

#
.«

•
♦

»
•

•
•S

t
V

D
^

r
1

f-1
P.

^

tn
y

%
o

m
t
f
t
o

©
©

o
«

i
\
*

n
•

•
«^

••
•

:»
»

-
•

-
-
e

•

"
s

n
g

3
s

a
•*

m
o

o
m

©
o

*
o

o
^

o
sT

i

O*
4

4
4

'si
^4

4
«

J

ST
i

W
\

m
O

©
«

H
O

U
%

3
3

1
i

®
fS^

<
»

tQ
O

, I
I
I

\/gOe
'

4!!(i
J

1
S

O
.A >1

N
l

S
A

A
f

itt

»;+
+

+
h



-
s'i
'S

i.®

K
5

t

m

%O

!S&

iM

#•

.©
©

O
e

B-
80

iO
«0

C
|

8.i
i

i
S

i
i

g
1

S

8
i

i
s

I
i

I
i

i
I

§

•§•
1

1
•§•

^
^

i
-
i
'i

i
i
i
i

o
©

.
«ft

^
m

iis
m

&3
o

®
i

1
8

1
1

§
1

1
8

«
i
f

»
§

§
i
s
s
a
i

§
1

1
®

i
i
i
s
s
i
s

®
i

i
i
l
l
s

i

•a

m
m

m
^

m
m



.r
r
-

m

&•©

6<«

i
^

^
$m

.©m

,
*

S
ciiS%

4%^
m €

6
C

O

•«

i
i

m
4

'

^
I

V
g

s.
1

1
1

i
"

1
1

£
9

<
rt

®
sa,

•

♦
-»•

*
.«

s«
.

g
p

'Q

m
M

^
^

M
s
a

a
-

•|-4^
J<

43

e«.-

J
o

#•
»|:

J
^

'
•«?

?»•"

#
1^'

«
»

&

cT

W
"
W

JI
'

^
2Q

:'
m

%
•

^
P

'
p

»
.

M
•m#

1
@3'"
i

-9
4

1
,

"IW

ii



"x.

65

f.) gfeat Qf sQigeea m gsw^h

&) BuMM,

falto SI i&m ©ffesfe of laifTss^t .so^as- af

m mStel gfmM^ aM of' fetll mS

mSte -of^ easoiS^o^ f<^- S^ m& Sth sSafSj-

^mg ultto. a la^Sag » iii^g» as- m&tmtm:

"Sm fe.ta. ^ist f«y fetli ig^^t©%s ^aafc®

sApMM mB. tsest fw £q3Mm^ % sisitiffi- oi-tets^.

®a»sSasa najarsMs: M^sgM©#,- s#i3aa: aiteife^,, wi©a»: f&teselw-

m^ihm ea^boaate eSsrfaa* .lE^sfe

•s^fifetiaia mm' ©Haiiiefi 2« se^as rftete-

-gafi md p©or -Sa ©tliea?®# .aM

ta m sa^&M Mem postf«. " . • -

1>:| •^w..mMi^

M%w 20 'Safs of gp5if& is Miiesmt- ^Ams9& e®^©a lolii

liSalatop hmm sliom M^mst ^rolia^ Ib ai^

a"Sfa^^%. % -sodls^: wSMbMp assMiiaa- siApfete aa3

aioiajMi® altete# 3S® l®wes^ 'was M-:»3aa -ulttefe sitro^i

CSi«? a^- a S»S- .A3®g tte" SQif©'e& ef ms

to .0m- t!i® 3,mm^ iBQS Sqt' ti?aato •

mte?- C%m© fh© ^ta w^wbsM mtaM&M.mM.j'

ie ff^smted Sa, faM« ' ' -
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gfeefe of 30Qge08 of aifegasm. ^ aoMidtr og ^taig filtfate

laJ. tl^ fUtelss. $mm -^sissiadal ©f"

iiit^^ii mrMMg 9f 1mm* %mmm ^%Ms, Mix bmm of

aad 3m twaiiM Ima^: b32 Wm. &®a iiffe^afe

ni^gsii emsffsm- easssS eirlfeg «Mi@- mmoQB

,^isw®a ^IMage Ifea al3.tiaf %iap69iis: ^gisiseS «i#l M-iaS:,,. im

mm m l«ss tl@, ®»% ^aaes?' a^ts sfeAg mm

wiltSag e^iSialJ^ .-a^Miisia amsmS.'m: -Is

18 tejfa aai 24 At 48- &«a»0-, seeffl^gs tepfc. Sa aa

ai-^ges scuKs® ^^ISag -ot Im^ Immsp 1

sea^s ^»®4 iS^isg ©^apfc^^ liiil©: sl»BSi mlting of'

«ir©. i!sa, f0 of-i^wsa. M- IS hsmw.^. plaste Sa 'fI3.tmtts

^a®ssfcMs® aa^ «B»i» 'MAml®: ss^eos ^s©

'.aeii« as^»gia© s^a,. amaaSsM •ijas'lKsmtep, gsaiiiB

altsife sad as»»iiM wilfed, -ecapieteS^ liiSte-

aa€ pstasslns altougi &f".lMs?iis: -ailted

• teag. cap^sie Is®^ ^pifeo^ ^a^^agias mm

ssai^rleip- to •mm m s«re© of -ajt^agaa. fsi- ^»&li|,- aid ai-sO' fof

.a@tiirJ,ty fSltmfe* ^^sliim 'siiptet®

•gafi' ^^sailaia -^tsats.- wss'a tesfe- .i^i^aaie ss^^es. «f atfcs©g« Sqt

gajstai' as' «®ll. a®- of
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9) EFfeefe of ifliffQgeBt

as« idt^ss IMiiditelif .sloi^ a.

emt$©l CCaapefls:*^ aeMa idttat i?itealiis)» Ssaiff-.^eslt^

uei^t msiet as s«® of ttsa lacseaeafl tte ii®%iifc. ^ail©

s^isra ssAieea .it«^ W&e- t^fea Isolafeas#. tMaMsi%

M.©-fela aai .ftide aoM $mxm^ •s^mMM %m^Mi iMl© •

m&ssMs aeiig, Met&SSjmbt^, .^tQ^Eatej,.

aai laosit^ i®&cad growfe C^Me- III14A)«

fpr .ffiittei? gs^ssSis ©Iffelnsi

tMfflia©# Motifs, a©M ®d tea- nm -^feiaiaiaei

-liJlJ.®- asso^Me aeiijj:- «fag©0otel®feo aaS pam

i^aSa©- t^scii^ aeM redieoa 1& &bl®

stafcie'l^estl asalg^i^ •of tlis iate is

10) Hfea'fe Qf :^t8iaiaj9 oa -^t ^ltis». -Mltmtss

aa.fei©: fiitefceo ism Wb m^m msleS is

• tlTii^ aM33% fc mmm tiiltSag Sa S0-®- ia^' 4:M femto

seefflJags tltoir isote -TOSti -fepfe.- $»-• Imst liite' eosfeaSsiag

la^s© filtmtes®,. laitists© easts©!,,
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la &®sltsl, laete-Ss^ sad '
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EFFECT OF AGE OF CULTURE ON MYCELIAL WEIGHT AND DRIFT IN -pH

e 12 16

— AGE IN DAyS —

20 2A

DRIFT IN -pH (TOMATO isolate) MYCEUAL WE1QHT(tOMATO ISOLATE)
drift in -pH (rubber isolate) — M/CELIAL WE1SHT(RUBBER isolate)
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Ssmof tIsQ irttaialjis m& found to ©bI^ihs© iase aoMirifcy

of culfeiTO fUtmtes vM)t& as smm havo aetaaU^r ^G2?sas€^

th&ix a&Uvm' (Table mil)»

ll)' Age of sultam m& drift M gH

C^tis^s- of Sog^esaosa •gasaiioola ia Caapo^fe-Dass

ssalwa pH 7«S tero s^eojsi®a gm&al issrsaBS ia^ i^eelial

vfEsi^ts xAtii a, sorraspandiag decaraase is l-^rogsa

csnesatmtioiij for feotli tcsaato aad ral>'b©s» iscslatas,™ iss^dmm.

groijtli mid ssininm pH oocarsd m 20th daj o? seodte® f«p tcsaato

isolatss tJsreas nsasrisaas groa^ for rabbor isolats eaa

'gCKjh fla^ -"bat ainlscim p3l i-ras m- Mth-fiay ^of seeifeg (faM© XXI?'

and fi^r©

Vtea 20-SQ da^ old tcmt© seedlings wer® kept M test

taibea viitli t&©ir s^ot porfeitarm isEasrsed in gulturo fill^fces

©bfeaiaai Itea fiiffeioat psrif^- of gswlti^. thors- ms elsar

di3K'es«aiQ© Ss id-ltiiig 20 aad M ©Id caltamj

filt^tss: li^t wiltissg isigas as 12 hoars, flwr© after

tlie, s^ffeaas gradaaily bocass se^rQ aad tti@ fsuUsats ;«^ipletc3.y

•ailteS 2a 12 hm^B. iTaW.®' XX7), Tt^-olvS; IS day oM caltur©

filtsat©B p?o&iced light wilM^ sigas ©alj' after 3j8 qM

ia. 72 ImiTS- 70> ©f tite Imvea ef eeadlSs^- tepfe iK. tQ-

,eiiltm?0 fUtrate tditeii. Oul'fetii© filtmtes i^aia istg 4tSi and
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TABiS XIVI

affeet of pH aeiiwi on, grrnm of eultisr© aaS setivity of fi2,trat0 of foiaato iecSfit©
{AverisgQ of 3 raplications)

IM.ori coneen-te'M.ens Myc-olial
t'JQigllt
aftar 20
de^rs
(sgas)

yilt si^jns On 20-30 day old tosisto
e©edlirg0e'

InhifeiHon of radical
oyar IQ tm

72 in ctd- Porcontage
hre in tar© ' inhibition

3a.W filtrate over U.I,M

Sefoi'® 'After
ante- sii"to-
claijto- elair-
ing. ir®

ilftss?
20
<lsys
growth

3 6 12 24
tirs !ir© bvB hm

4B
hps

a. • 2,0' •2.3 2»3 ^25 ++ 4-+ 4.4.4 -f4-t"?'4 l®0 rvmih all tliscolourod and

2 . 3.0 ^ 3,1 • 3..0 130 0 + 4 44 4-^+ 4-444 1.5
a led.
1.5 Wp inhibition

3 3.5 3»6 3>7 16© 0 0 4 4.4; •M'4-+ 2.0 lo9 5,0
A 4.0 . 3.9 4*0 S69 0 0 + 4.44. #444- 2.4 S,2 g.3
5 4.5 4.^ 4.1 265 0 ' 0 + 44- +44 +4-44 g.a 2.2 21.4
6 5.0 %1 4.1 ago 0 0 •f 44- +4+ •S-4-J-+ , 4.9 2.7 45.3
7 . 6,6 6,2 4.2 860 0 . 0 ++ ++4 5.0 2.6 48.0
& 7.Q 1.2 265 0 0 4 4>4 +++ 4-4-+^ 7.2 2.6 63.8 •
9 7.5 7.4 5.0 265 0 0 ++ +«.+ +44.4- 7«6 3.0 51,.5

10 S.Q g.o 6^3 230 0 0 4 4 44 +4-f e.a 5.0 S5.3
11 S,5 g,4. 7.2 220 0 0 0 0 4 6.5 6,1 6»1
12 9.0 9.1 7«3 200 0 0 0 0 4 +4 7.8 6,3 7.g

0 !?o wiltirig
+ > + iJTOciplng & curling of 7^ leaves

yroooinsj ana I'fu.m.ns or
H- Ciirlxag oi upper leavss 6 drrepiij^^ of lo'^er loaves of lcR,-er loavee.
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69

Stij flay old sul'tores caused Uglit sigsa ceily ip 24y 4S and •

12, of tv^di tb© oiltus© fHfepat© of 813i daj coitus©

^mmd'of louer lea^B and ewliag of u'pg&p learos iS:

72 Ims®.

3^) ^feot Qg pH of aiegim m ggowtgi of the feagus

f&Mes XI'/I and: SS^'I' aad figur©' g s%m- the' feta^ ob

of the t® isolates,, taaatd aixd of Q*-- e;aaaiiQol&

•wlisa •&© aodia ms aSJisstod 'ta- different' ,,toi'

soaoeatmti^isa, Mtoclavfeig' of the' pE aSJwstea le^is lia&

'effiised slight dj^ff 'aa ^ of tte ffiei£i®«, --

a) g^f& la vR

Soaat® isolate cais^ a firifia ^ of tli© •.eultai^

' fiits^tQ fsm 4,0 t© S»0' wi^ they iJes© groiigi in redia #1

4 to- 7:.§ , tfeiSia ijitlj #1 S t«3>' S*S siwwd a tsad©n<^'t©

ia the' siai© ^iieraa® milters IB' oufi 8»0 <teQj?eae©a

tke p Cmi© mi}^. •

Bilsbsr i^late a of pi! of lasditja affeer 20 dajps

of p?3i.rta tcTrRirds 4*0 - S<»0 vhm. grown in with ^ 4«0, 4«Ss

•5»0j? 6»0 and ?»0o Bis of mMB. S®,0, 3*0 and B»B •ms not

alts^d evm sftsr 20 (lajTS of' gi^vAJi t4xer<0as a^ia idth 0 7«5

mB ehmged to pU €s9 in SO of groijtli# 5S»3?s t^s alis© a-

5se3?©as0 'in pH tr^m 8c0 to 7*&.md 8»& to 8#2 sad fsm 9#0 ta
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^250

o 200

> ISO

EFFECT OF -pH OF MEDIA ON PRY WEISHT OF MYCELIUM AND -pH OF CULTURE FILTRATE

ORY WEIGHT OF TOMATO ISOLATE

DRY WEIGHT OF RUBBER ISOLATE

•pH OF CULTURE FILTRATE (tomATO)

-pH OF CULTURE FILTRATE (RUBBER)

©



•8»8 % 20- .of ^

70

1^

©f ^©Miiii- a'fe p of tW-tm .

tem'tei iMaste iselat© S®l)'

sto 'SiMte* ^©f^aiss .^isf p. ^liif^. 1^- i^aB%©3- -^©i?©

.^or fe Bsiia # t»§fc fgsmts- ^lat©- -tews;

ms^^m ^ •a^iS.lm- 3® ^Sia •^^•. |fi 4tM afl^ y»0-

-ia Qiiia |R ©.Ot $S»^ 4.0 BS- A©fi^

SKWtebi t®a '©iil^ saM^aete^ at i#f- S*® ia..

Qsa^^ ^ £»2ste iSEfcarat' »i£a iai% p

•8.S «i 4«S %• iaMeaa^ M -#*©®; Mi -M,- %%- •

B»% 0,0 aaa mti^asles^ s% -s® S«5 #i^as to

at ;^»0 MiS" t«@ l^gip#

Ml &t eg-.^f isaia mk aisM.iiitg -eg"

g® ®f' -Is^l^

•saM^ l^a^- -pmas. .la^

im. im^l^MmB wb wmmm^ W m

UQ^ ^ qM "feWife m^Mm sai aig» % lii&iMti^-. i^#s

eli®p&t$m' #f es^ ©^ 10 -m ^atemtn- fefe

gloTO. M S?'f for iasSat^ -aiifi :lia^ l^'

SKifebsp isolate*



•a-) ^Mag g>f.,8€iGcOiBkgS ••

^ seetOiiigs % ssil^to© trm aeate

tdtfe 1^ 2.0 ^s seros?©, Bhmdxig sp^tass «itMsi 5 lious^ ©f

lilaeaseat aad gs^aelJy Iscissa^g^ tl© i^laats getMi^

mlted is 48 hm^ tmd la iioora fb? bsth isola^»

jfa" 6 liaurs, ^fn.t®at©® £^ B@aia at pi 3*0 ?md 4»0 ^miei

^iiptaias^ltSsig Mth® case of tomts and at f® 4*S-'
la. tl^ ms© of tb© mwm as

tlEie pasaofi aai gilaats eaa^et®^ tiSltsd Sa iicas?s»

351 22. hsisrsi,. all' ®K©pt tlm© 3a ealtam filtratss frm

aisdSa at 8.S asfi 9*0 far teat© Isdtete aai at 7.5^ 8«0, S«5 aad

•9»0 for fttl3£©r iso3Uite, ^las^- -idltlsg lai^t p^:gipssaea

2a M -hcsix© .0114^48 feaia^., la TB lmrBf pasats '^pt ia filtrates

iaolates' grcs® at pH S^O to 7.S MltM •

^M3^- la iKitmtes of •ajitui'^ ,^r©«a at 10-8.0

pro(&i®3i; <583^5- 7^ t^Mag ©f hsmm-m 32a tte ea^' sjsfels^ S^lates

-.grss^ at <iiffes®at"pH». €01 t^t •tons-^Oi»_ plititag

ia- IS ISESUI^,. ''eaiE3|ast@2|r x^toi 2a^ ?2' tesis^. At ^

7»0, col^ 7lpJ of l®ai?es

lai^g sfcartied dQiy at 48 hxtrSf la tSiS Gsse of jO^ts

kept 2a csuitm'e filtra^ tsm eaaturos of tcssato isolate grasa

at |£[ 8*3 m& 9*0 miQ, tvm oUItszraa z^sliber Is<^tes gr&nm

. YELLAY^r:; V'- '̂

'5

7^

l/bra^h



7^2,

at ^!i ait ia fetli cas&s^ la ?g I^s-s tiiltSjsg p^gs^ssed

6&Dwing 52soopiag of Xomr leases aad sas?HBg of upp^ac leavss

"uMM t^Qsesjlated aedia afe #1 f ,a seaafeGd ^ smm

ea^eSJag ©f leaves at 48 and 73 hmm^:

h) MiiMtim of ladioie ^Q?i^t4oa

Misb gsjjsiiaatei temt© seefis yl%h ra^cl© laag%

m WM xmre- plaeed Is i^t®i<31s^3 md ir^igatsd- «flt& ealfeis©

fllt?stas- of tisa- tsmt©, aM isaiates gro® afe. dli'femit- '

icm eoasmta^tims, there ms a marked iaM.M.M® of

elosgamon of raSisl© (TaMes Tm, &wnxh.

(Sj3,iaa?© ^itsatQo of botii I2i© IsoMfes grsn-ai at p5I

•easxsed diseol©i3s?aUoa,- ^ariTOlHag and of tli© radiglo,

ste-iiflg 10^ of fcMMMsa, ^ tem ae^s aad Qsoi^Sj

,at ^ SaO, md ^sS, mm m^. for tetli isolates^; Karfed

radicle.elcs^tia® .IjiijilA'f^Loais imvB shorn % osalte©. ftltrafcss

of tmrn-tQ ioolates .grswa at ^ 4,S to S^jds© at 0

B»p m& 8eS moT Kites of Cf«g^ oM •6:..21^)e,

$a tils eas© of ^bbeg- isolates also a sisiiMr .pittersi of

iisMMti®! was oteeroad, IfecEa at pH g.Oa m?^md ©f eosds.,

•At Sj,0 ana S«,S tliero s©os' gs?oyfe!i. M®aia at 490^?,S

ai.peric®' to filteate and fairotis^ eloigatiea ,af

radiale* Tti© of radiele at 8,0^. 9«0 ^t^ep© »ot

diff©j?gat nltb that of tfis casltur©.. filtrates-*



-•>

mm xs¥iii
stability of tojdn st imricus H»ien eo??.centratien8

G^ltare filtrate, of tcsnato isolate in 6zapo^k-l>ox taeditim

Miltiag signs in ^-30 <3ay ©Id tcsaato
ee@dli?^® kept for

Badioai irfliifeltion In i$ brs over
10 m of original.

SI.

Ho,
TraatsQBt 3 hrs 6 hT3 12 hrs 10 \iV&

r-

24 fere
1

/,$ hrs ?S hrs Over
10 ©a

over

stQril©
mter

^ over
U,I,M.

^ ever
filtrate

at pH*3

1 Stexllo water 0 0 0 10.1 -
- -

2 Bnlinocxilated isedia
(pS 4.2)

0 0 0 «a» *• . + 44- a,a 73,0 - -

3 Gid..tuire fillxate (mot
adjwted) pH.4«2

0- . 0 * '+44- ♦4^' 444+ 77*0 I4..3 -•

4- lajustod to pH,3 0 ^ ' + 44. >"4++ 44444 2.0 81,0 ^,5 16,6

5 n " 4 0 0 4, «• ++4- 44.4* 4444 78,0 17.9 4.1

6 ft « 5 , 0 0 , •.^4 . 'j4*-' 4+*. 4444 72,0 103,5 119,9

7 n e .0 0 4> .. +> •♦•4+ •• 4+4 .6,0 41..0 224,0 240,0

S II n 7 0 0 0 44-4 44+ 6.1 40,0 2S7.0 244,0

9 H » & , ' 0. 0.. 0 0 +, 44 ,, 44 ?.,o • 31,0 2^,0 292,0

10 n " 9 0 0' 0 0 ;o 44 9.0 11,0 321,0 375.0



73

15^ StaMll^ of tesda at vagtcaa ll~ioa .Qgiiemfe8^Ma3.a,

isoiat© ^s&m ia Saapaols-^s mMa. ton M %y©

gasm:- a flltmt®' of 4«S» ®i®- .|0' tMs

ehangsd to differeat i©waL@ ssa^iag fiptm §• to 9 anS. "^i© ©ffeet

€tf tli3.@ €s:^t»re filtmta. m •^amiso- @e@(324ng@- m ve3Jk & m.

's^lsl© -^caagatisB a?© gi-srea ia feljle IMMlm:

a) aittlfe? M- -tcmto •

^Mng ^^sapteas mm p^assS 1^7feast ^ ^cailtiu?©

fSMmim at pH S ia 8 havo^j,. pK^sossing tSsm aM rasolted

ia <Ss0^ of ^mt M 72' boiUQe®* 'Sj^isteEB ^ ^Htlng tteifelopoa

in IS li^ss® iMch ps>^s3®a mi 72 tsi® plant

edited- la'es!]d.ture filtmtes tsjea.t®j?©d and l&eso-altas^ to jB

4 aM.'S. •-• ••chaajgoi'̂ ^ 6,/7^^^:•^la-lmmB-'edited

Sm 7S haamrn •''.•"••••

^Itas© filtsatea 'aiis^c^ ts 'pE 7 psssdassfi M^sb B^mptam

in IS. tea®, ana tos© at i Sa^ 24 hmm. md- at -0 'i In. tetists*

.^n 72 lisiiis, 7^ imems} wiltesl- ia tSie eacss fS f,,. laaves

diceaipea.asS"ag^iP leavos wxS^d Ja tSe ®£^© sf ,pH 8 safi lowea?'

l^sres 'mmSmA -sas^isi Sa tlie mm'^ 0

Starll© easioed iEK> t«iltijas ©Wim'.'aftaj? 7S hmxts

MquM m^Sxsn (|il 4*2) esaisea Hg&b tdlMisg ia 24

iKwrs aM dsoopSag ©1^ loysr lea'^ss aaS esrl^g ©if Imveo Sn

7S teB^»
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msLB

Effect of tesperatu^ ©n aetivit^^ of cultss?© ^fepat©

llXtteg e^tsas oa SO«SO flay old tomato seedlings affcca?
48 liaurs of l^eping in calfeire filtrate hoat^ ai

5(P0 8(f0 f0®0 8#Q 9{PG tQ(PG itatoalaved o®s

1 Oaltm© mtrats -fH- •M-J' -i-H- 414

2 Wnilisss^ted Ejedia + + -I- -h' -i- 4-

a St9»ia.e mtsT •,» m ma •K»-'

Q H© ssff^teas

4*' Cwl^g of loms? ioavss
•f-H* Ouriiag anil ulltias ©f 7^ leavos

Ota^lete wilting



1 '̂

74

m of toafej

saete: ai:®- ^«i: ia mm© ^SMm -StefiH© mtor

.gmrtii..of Ci.§»4 m^rn IWaesiaai^- at: 4*2 csi^i

I^Mtisis: of mm mtmSM- -«t»% TOfi|as^ iSltsa'^

|B- ^ .OP©?'- ^stoO# mts®"61!^

01;^' mM&*^ I# ^iisiyii st. |iS-.StQ ''m& y^ssm.

poc^ .^spm&i :Ste2i© imi ^ila u% 0 4^2 asfi cnltur©

HS.^^. &ii 0 4m% M # ®f ijs^tas^.' il2.^B«ls@ aclJaBted-

ta- S,. % fj,. •& »§ f W&m-1^- M:SEatet ^isl- •^yangatto

• :aiii at: ^ 4«2#. S&t" it.

a@t #«|®1. itt Bt®si3©-

©f•SifflgTO: fSlaats: rti© Sa®5©i^©a

I' {' . - i^SM^ mWMw items ^^^3^

.tfli^lia©^ sto# It •^Qwmmi

teat ti!©at©®is&' -fls; ^

'.- / • . - • • •

'j • feia^ .^1^ mrn.^ -^^mm- mB- mmm^W& ^m&- fe
' a»t l@st If W

! ' mmmi}& m. mUvitj ©f iT ^«iS3R»t f^pea

©f• at #€ asfi afe i@,im CSS-S#©) td.'t^i-



isfe 437

stii

lOi^a

istii cky

^Ofelh day

fABLg 3®C

Effect of etomgs of filtfat©

Sisfmptooa EO-SO ^ old tos-xto seedlings when kept la' filt:mtss kept

at 'S®e ,i?0om 'tmp©mlai?© /' AutoslaTOd,fept at TOsa
'teapamto© • •

24 Imps, 48^ hra. 72 to* to. 48" tos*. hsa S4 Iito#. . ' 40 te® 72

• 44- 4-5^+ .4.^. +4^ . • 44•'^^

+4 • -54 +-H- -H-M-

-H' i-H- •HhM* -H- 4"f4+ -¥•¥

^ " 4. "1.44 •H* HH+t*

H- •m •i' •H> +<J4- -H* •Hr¥ +4^4-

0 &> as®_
4^ Gas'llng of lojor leaves'
•f-K" Ourllag aEd vjiitisg cf 7^ leaves

GoEpXet© eiXtiiag

\



.

Soseesitratien

6,25
(ia6)

1S,50
(IjS)

'25pOQ.
(1 ?4)

50.0
(la)-

100 »o

miB 3SOT,

Effect of dilatiea ©f filteat®- m msti-wity.

.Trsatrfjewt
cctrscesitetiojft
of cwl-feTO
fi3.trafe or

U.l,'media, •

;St0rSie wafei?

Guitar© filtrst©

•Cnltare filtrate.

U.I.M

Citl'taf©- flltrai^

nAM.

Cultsire filtrate

Culttti© I'ilti'ate,

01;-'serrotl.cn for triltiiog ejm^toas of
tcraate, plant© afler

6 *hr» 1g«lir» lS,hr» S4.*fcr. 4^.hr, 72»to|)

0, . 9; •0 0 '0 • • 0

0 • 0 0 0 4 • *

0 ©• 0 • G • -0 . .4 .

0 . 0 •• ,0 4- 4-4- 44

0 15- 0 0, 0 4

0 4.- 4 „ 4+ 44 +44

0 • • 0 • .0 •0- •0 -

0 •f •f 4+ 444 444

0 Q 0 • G 4 .• 4

0 •f 4-4' 444-, 4.4.4 4444

0 0 0 0 4 4

0 ne sy?!ptcras
* cni'ing of Icwea* leaves

Gorling ef ijppar tlTOspiir^j, of loaer leaves
+4+ 0s»0piR-g & curli?i£ of 7^ loaves

+.+4.4 of cmplots plant.
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75
if

mi' aiitoe^irlag as© i® &M,a CT:.. ®is to^is is

aisfelTO u^te- a psSiM ot 20 Ctlia pasi^ steaiaS) .fs s%j«^'

at ^msL Is®^ afteF

ms ^3®©a^^ ••sd^ -tim ^®b stored a^ #6- a'fc s?9o®.

IS) ggoot &f m

• ^ •ffllte® aitefe a^ i3Bi2l^e«lat©d

fe' «saB; iCit&g fipiifeii^ -ms sfe^Ssfl- aai tH© fete are

•0.'m^ 3a feM® ,aac»:

tl«^ @t ^ -^te© fUtetes mm 2^,

OS# i^t^ag sppfeas sterfe^ S» IS fc«i»s- ^easled

la aste^ty 2s W- hmmg. mA -at. 24 bmm i^Slstei

aHasate mB mm thm tfe A% 18»^

^ps .paS^ at 24. imsmm Afe •

th® 2Kat®a1® .a®t©i. te mSroffliiatsi laeiiair -^e^ag

IS). M*fo0t> &f cailt^TO m mmlj^M.m ot mms

llife m ^s^£mMm &t Bmmm -^aM' tsm.'to s^si®. la: aA-feir©

^tmtes 0f teaat® isaSatss ai© giwm In- -^Ma SSII. '

' ill Ite <j^e of tsmfc© seeis geisaiimtloa p^^steg® mm

imv^ Iwg sx^. 3J^ .psjiaiaateS Ssa ^ liw®s« 2a taaSmoid^tefi

^^ia" "csM mt©r mi© .^-

s^Sf®sMsrel2r«.
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2a "Hbe case of sasaam ^eds ^dth £lltm.t3s

ga^ W$ in 96 Ijmi^ iMl© iioiDsealated laeSia aM

otesil© mt®a?"gam OS .and :^BDliiat»i<m jjag^etiTOlj* WaSi

oat of the 90 eesds g@xmiiiatody s^ds (M !los)

•dleeolflftimtioii. aad. lotting of

1kl]3.6 X^Xi d^ipists tba of cn&tm?© fUtssate da

of |i.iaaHl© Of tomst® aad .©©sansa' .seefe'

oror S EB lengtSi.

Ualao0(£lsited mOlmx co^aped ;lj0*^ of iKssato

see&i staeiJa wxteiv !»• ?S iioiirs i^MLl©-sailtas:© oausad-

iiMMtlm' owr Bt^?^©' mtor 20«Ci£ oms j^inxsKtlated

fmrcmta^ of ixMMtim of pSiiBUle Imgtii ia. ©ssaaaB-

s©^s is less narked eon^ared ts tcsmt©" aaofis bat <3altar©

fUtacates csas©. Sa^Mtioas of S tli^s s®i?e ttea %ha% ©f

imliiQffliaatod mi&m as® ccE^arsS fscp tijeir iahiMtc^

aetim oiKsap stoil© m!^* ym mum isMMMm du©

't@ aal'te-ii fUtstatcf thm mls^^ailatet msBm,.

3

811 -ealtaa^ mta^ita- qa aat. ohoota

Cssltssi?® fUtetes of bssMi ttaialKs aafl suM^ isfiQate©

®£2ised ®Hsaiag>, of iB&mQ aM wilting Sji IB Ijsors,. iSim

cut silOQts of tcmxim and oegaEm weep© piaaed la test



Sl« „ •
IJO, fe^sttBOTt

1 .Sfecril© water

Z Bhjnocsulated
lae^s

S Gultiia?© filtrate
of tcsiats
isola'fco

4 Galte® filtoat©
of jsabbQy
isolate

'N

Tm.E turn

Sffeot of ciultjur© filtrate ©n eut shoots of tost plants

Gut shosts of toEato
niiTiiiii'iiiiii]'iniiTwiOT»MinrKwiii»rwitapiiiWMiiiiiiiiM

24 48 7Z
•• hrso hrs«'

Sut skjots of goaamsi Cat shoots of ssibber

^"•H* H-fH-

-fH- •W-H-

24
h?s.

•m-

4$
IWB*

72 M
imc

H-hH- -H-

W# . -H

0 No

^ toling of lOMaa? 2.©avas • .•
•N' Smoping of loi-ior XoaTOs and eupliisg of upper Imvee
i'44' Otarliag aad drooping of 75$ leavoB
4«H4» VElting of mtir® plant
-j-fft*- Bssrlag &f ImvBB

43
hrs.

72
hra.

+.W

4-M- -H+f

\



V

Veriety

•/
• <

•i

mm iiOT

Bffest of eu3.1s2so filtrat© on geis^natien ©^--oter
^stable seeds#

f

I

t.
G©jrainati©n after 72 liotsrs#

♦ In sterdl©
* watsr
f

-in U,I ,M * In 'cultair®

»

AEMbitlon % mBV

Sterll© ^mter * U.I.M.
I

Qm pea 05 02 71 16.5 13.4

Culstsr teaa 79 70 26.6 17.1

liifeey liesiis r>o , 56 54. 10.0, 3S

Lima baoa® 90 m as 4*4 2.0

Polo besi^ 65 60 56 13*8 6.7

Scya hmm 80 75 60 . S5.0 20.0

Peas. 90 S4 80 . •• ita 4>.l

Papaj?a 65 62 43. 36*9 • ' 33i8

Bfeindi 100 90 69 31.0 • 22.8

S)©ac®aea 80 . 80 65 18.8 18*8

\



i

%

t
o

3

S
g

§
3

f
a

II

0
0

C
75

§

f
t

WO
j

O0

i
I



3
>r

-r
I

t
^

1
I

^
^

®
I

I

s
^

I
a

1
1

1
^

-

^
f

I

S

1
1

!
l
i
|I

%

j
,

ij1In

\

C5>
^

^

S'
S

?
^

8
1

S
S

S
O

I
S

I
1

J
1^

I
I

i
^

fj,
w

»

a
<y

Q
'

R
P

IS

I
a

"
.
S

o
''

1I

2
I

Si
4

3
5i

s
g

M
I
-
'S

S
'S

's
i

>
?

13
^

S
"

^ *
4

^
5

^

1
I

^

l
i

a
i

I
I

1

N



V.
y"

•••

SI,

t

fmm tmti

Effect of Purifies toadis at stirar^^ili of 2s30 (v/v)
tv-i-th ate-ril® vai^r^on 20-^-30 fia^r oM tesai^ ©eedldi^s)

Sffect m tersetfS seedlinge kept at 2830 atrsngths fer
lJO» o©AV:.?n-G

3 te» 6 12 18 -to# 24 ^J2?S« 4S hrs. 72 llTB

1 •Acstow + 4-"^ +4.4 •f+W 4.4^4+

2 • • BsBsene + + 4'!' •InH- +•#"«• +'f4'fr <f+4++

©feolorofssa 0 4 44.

Graae cul'tei®
filtrate 0 0 * 4.^ t-++ •}«4"<-+



78

m) rnrmmtim .ot

Of tij® S0^?«ai ^l9ents u^d to eKfeso/st mdl tb@

toEiSi fe®' CEillais©. fSltseatas, ca@ar mm oMainM idMt

sMoTofom'mLd 'bmsmQm So ^piiriflsati«ai was 4oao oailsr

StiM timm- Mam s^vrntsm A ^viaoam t®3 obtaSnaS

Oft. •STOp0satloii of toj' solvmtQ •aM.dh ms iissolved, is E siL

stOEil© «a-!isr« • 9sliks tb& t^ch pfodhieed

. first -sS^ »f -fe-ai^g ia 3S tho pMMM

iSt S Iksus^ s€^ir<^t3.11IQ73 acetcaoi. ehlorsfam

bmame, Am^aQ porifigd ^tesic satotens© ^jas iK3?© actlv©

T (fam© ,

,.f&© oeeton® pacElf;^ prinisipie m siss^Sssg to loaves

of 30u4S S(^^5® aaal t^r^to saecSiJ^s"- oatisal sfiiMaag,

d^sed3saisa.tiaa tapsaa esioaratioa iii tocEtt^'sffla- tolt

• Ispsiaa in smmin) m& drgiag of tissues, Ssi aboofe

' 48 hmmrn 1S!®s© iiscj^loarod loialsia' disiatK^sotM oaS

•' fall Qir.' (Hates' fill a iK)«" ^

sm taj© ©vcOaiatiQjS of dSffe^t £in^ei&)0 asJjag

|Joi's0C©a food t©aSm£<p© a:e® '^vm in I^Wjz MBMKI 4 IGffilS.

'Msraa^ isB^ DitfeaiQ '-" Mi-45 soa^ete iiililMtim

Qi g^eovi^ all c@aemt3?at2sBS. tislad^' 3a-€issm,' tls^^ tjos s.

mtm
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poor ^mi%h Sa ds^ at

emccalsritti^ss ms- m ms q3^

grwQi to. 2ijMe. f®. 3,f a:E^ ^ asi Gapfem ^,
Kis

ttero was littl© p-iwl^ in 8^ of -••'

•later asd Mfoltmp, tbB gmiSi ^0 m^eMy £mw

MM&m and tte latto iiiiiM.fed of or^s&mi

telJtss' tte f©m®» S^OTit. ms not QitmW^m Mjitet

g»if^ @»m. afeSf lsv©l«

b). .aMMtiaa of" so»e ecasMaaM^ ' • ^ ..... j

&salte of ataifiles. cm- SsMMMm. ot of

S« -gsssiieola. 3a of at.,

iiffermt BtSOTg^' are giir^ la faM.© ISI^ At ^0 warn

tim. fli- ©f 0p!s»s failea to g©:mliia^^ qt witli

'saMmsisS ^so. tmfes ia t.lis .^se Bitfea© tt"fel»© »^^f8"

•It pi^ (Miaeto of

was' £ms^ la- W^mm^ asd Bif&aas-Z 7Q

9®# M^aa© ll«® aad fepfeas. gai® 9^ Sj^MtiflB sod

Bates? g&m ^ SiMbitto, ^ , • , ,

Afe S®0 ppa; fS^: aittKau© 'ti»45,. SsiSSjj, •

aafi ^jssMb IflC^ ^te:p gmre SS^

8^#
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At SOOO pps; MtSmo Z-78.9 Bitten® 'SirMs^ Chsman,

SatQ^s mfoltm captsea aad sermzy chIorf.ds 100^ itihiMtioa,

92$ md SUtox 84^ xMlo iMmlt iahil^ted goroinatiea

•sf ©aly 42^ :spamB0
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0 2 S G U S S I 0 S

Bie Is^tes of Ctogsa^soga eassiioela ol^alaiafi fffosx

tCMsaliOi, sesaraaa aad agi?©© to Wb deasriptioa. of tlio

oi^®ai^: % tM ClB^) later (iS^). 13ie

coi^dia of tml&tB vmf& ©sj2|sa:^1jlv0l.y Mgg©i? ia ssiae

mom ©b^aifet© (®3aa Irngth 280/<« %3Mth 14«0 /i and pseudosepta

9) £3wi ^2?E! ^Isor Sa ml®ir Ifea tl:© tom^ i^ailat© CiSO' /t %

9»© /t llltti il pS0U&3©pte) •aJid .S0SG21^ isatefeo Ci^ I* /t

'Kitli- S3i |>s€ajfl0s8pta) ^hi<^ ^-©3?© i^es?* Sisil^ •^arlatietas la

s^p© sseasuxmeata of Oovmmmm, oasaiieola Issy© bses sspostod

Qpmmr m& (3S69) fe -fee-ease of iselates olstaSnsd

fern" Uotesfci and Gsaaila. m. ob^a asS 6sj-^aa», Ifefeasilsa

isolates Imd '^rgr tek ^re tMle Saaadias IsoSatxss i^e

ai^tep M mlmsr#.

'SMaafeong . off iMiaetim

%E|)fee^' of lafesMm ^'ieaims mss® :aoi?0 & ImB BixidMs'

is: tte' ^smtej liowera?, -it t«as aottod ttet ecmeests^©' riags

"6f©i® sme la i©avQS of miaire mhhm trees tlKm

is tomato and sesaiam loaTOs, •tm.Qm^Q s?iBgi3 m

infected subterj,^ aa«l aralia lomBS- vim& m^ss^d

(/ojoiapKHis 33^) spots aa© not so fer sepssHsed



82^'^

ia aM sesaaMB* at seat^aBa tfca speead &aSL

dioaas^gem^t of vme iiltih mesotie md bUgi^faarvMi

WP^mme ^ ^mvm* mm t® pafilisli -wltfe

lialo; mm mm m- iafeetsd- sn^peiOap ©f -sa^ggaaa- la.-^dsh. tis©:

vm jsme smmm-<ms$x^ Gm00l» asjilog mp «f the

Ii.?ait#

Ifed^asdc^ is|{2X7 to tbe j^tleaxbs iafeetlcn and

iK^i^sisn of ^psptcsas C&ta# I aad I2)# ^ Sncrsasad iiife«stlvi^

mobemy Si^mnSB em thB fact IMt m the aUsa^ siirfa«»B of

leave* ^rm gWEaSaatft l©ttsp ^4 ^10 tul3e» gKHj mx^ atoxi^y

as @tstt^ l(fJfocsl (196^),

mtimsmoiW ot jgdLatea

C^se inoisailatiGfi stasis ttaiag leo^tee of ISi©

oljt^ea: fSfcsa temtoj,. ^amaa s®a Tiitj^ser ^l£f«rd&ees

i& til© pro(^etim of sg/sfftass oat leaves* isolates jsrodtjeedl

tjplaai ^npt tM€& Wliasaa itt slae ultfe tenaiah mr^baa

md 0?ey in t<^to, sesasaasi and vaWseapm 2im iielso^tea

s3m iafeeted Bibbey sii^aaia^r* Sat Urn twtQ aai ieaawca

IscOattes, sMeai wem to iiotSi host® «m essss

failed to jpffsdac© shst I1OI0 appfejoss oa Iflsaf. the :

3l^ in£^t£0us to tsmi smmm aitd tte^to»

ppo^^Mi aaaH IjEtniiS,^ ileeks mme •mi3iX3^& 1 jsa

'M'4^03^ €(a-.»i'bb@7'li^nrQe«
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-84 8k

mis^^ltlas-'iisad iM^'®3^i^ea ai¥d Poeha's

©aeete, ®iis Jadacatea Stett the ibaad in tDisiie hosts la

msimtm- tsm'ma&'tm&'2 -of' mi'm-

iamt ffem tciteiiQi^- ai^ ildJM

pmSses s^sopt^a^ -^'loeal (^'oan^m'^hd ibcM*s

e^tS.9' podsS^ i^eei of'

Mmd^ i:h0 dsoXatoS:!^- suW3&^ saess Tfy^T^tf

•p3^«toss3a@ .ctega0fesiafe$c ssis^^sm- -aasssap^, .subS^' md

(sp^ts- i>f >5 •m}:M3@)m. imlatea

ia ^siaS^&p-2^avee'is^e^-(S^ lt.jm
V" ^

-asi^ asoaea '̂ gp<^ (B^ m) m do^kmmt-' Mggsp '

gis^ i^@ts' i > S Bis)' oa. toEBata- asaS m^sajs#;- '•.'2SAs

hw^bsm&nt Gt "^i^oa i». isa1&<^E^iisity .ef^, t^is^ a^latss*. Th©

iiS^3at®3 olfeilateiil: lu ^is jsp^seat- studies^ bo

0i3aslSer©d as "^te© a^itsfeiBSl TBJSbs tii® 'stls©^! '̂

/ • -^atai^ <5g nr thB mrnrne

A fmls^ of oeeoi^vigs® -of' th«

-o&3«S9<^ la. &a?ala iB t&a p$iivs^«8ifi^- of' tii©- dis#ss©> Jjs grater

i^gpitMiii- doMag tli© pesi-od f^fcfe.S'o'mEib^ t© Sfeareli »

tiiees 'Mmthss. tabba? imz'sasits' m!& B^mm- ^imts ge^



/

'^at' t©

0f iSm iiesasft' -i^^a^- -imm ssile

^asAis ^ feMlt® CSSSf) mi

Mgl iwsiai® Jik .ii®s^

•fisaafe^ _-©^iag P5t8

©f'-tesaisfe^oa.ef Ws-

85

,iJ^r C1934-)

gsmi^- lea#

1%' ft

w . ®»se: ©fessmM^

ai^ ail. -;.

,JS8B) a

plot silte'.a.w Sete.^® ani ' '

»lQafe»- ¥stts©3, ISiQ"

•msB: ^ -feteU,.,..

•Splits ot .stai^sa « -i^i «sla|

mthoM mM laaiesfe •^t. 'laia eesai^©

&« ,2af©©tea; ^lit© mws^- isitii ftasfc: esgaidm

||»" eas^^M: offer flia^ gdtsaMS', Bp».

•i©^ ^s©s& :ieE^ ^ifeife3.t©a at^- ls&©a# ftagt*; .Sa^Mia, sssfla ,

sli0i»^. isfeefe^a ter C^, e»gaiio#2a (St#^) ttiaii- sesis

C®e^|» M;gilar satsfl Issme oS lm£ stesft^ljig

•^"•3aS».aM Pat^ C.SiSf) md-ltea^li«l mA '

M^M^ial. B^sms ^eaagiic^a •«

s^^Msefi s@@fe- ©f t^sto aad ss^arai tamt %fe® -SafseM^^
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86

QasiE© 'psor ssi ^11 m

irl^sisr of-©©sdliBgs.. '-Bifep (3348) Ksfc&ST'aad S^al ClS64)j'

md .Pal C©§^)' aa^ W33:^lml'm€ (3970)

o'te®svQs2' tJmt 2^©£l©ra m 02» M •^a .my' result 2a

jss3loag3a :^mm8F aad ©aai^as© a^ vigom" of 1^ /-

seaSlisgs*

Sfeafiles OS the ©£!fes% of teeafegai# <ai, sesaEns

aufi toml^ sesfis reeled tiiat aH ths timtoeats mr^ sttpssior

to' tl® OTsfe©2.» Ksi©' f3iaa 91^ of see^ t-j®?© £^q of' escsn.'bamina'blcas

Bisgl 2m bsth tcmt© ssad ^msEsa s&ods tr©at®fi with hat

i0t93?- or dS£P&jpmt ftesgieides, fMs Indicates 5afeeMeQ.

hB 'mB^ Ik^© ^4 iiiat iafesiteS saeie souid also Besrm qb

a ssmsfce of Ino0ii253sa to S^sto soils.

§041.j3?m€L;aatei:m.,' '' ~

^s'̂ fec©. st®?Jiis©a' seeds of iiiai'se^issoB #oaa.

ia st©rili3©3: soH. s^Saisiag %hE> 'SMOonxlmk ai>' M aiiS lou-^ls^

fl3g2?®0s of l3©^- |ars:.ffi^ posife-OTewge^®. ^ss^Ss^ "

-Q£im. foj? sess^im' seade,. -fiM- p®- aiad'^st-^Bs^ms©- dEaaplag off

12 eai res|j^feiii?8l2r afj Isrol of toessjaam^ md S^' sad

2^ at iMl©' t&5 eoKee^E^iiiig &ta for' gusfa©©

sterJliasd s®^a ia st^iHaod soils •witbrnt iaosss2isi was 4' aaaS
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a»?:m-War l»fI & rntmi^^^m^ £. m

mm^m'm msm»^

fe; H^aiflgA -gafe^. $M

'UtteaSe. im

-^i -^m^- af^sifete©.

' • _ . ' Siesa®Ei»^s»..

•%• ifes te'%mm to

aa^' -l^a^^asaQi^:

' ' ' ' "' " m& mrnf^ IMm

a^g CteMfe. mt-'-^ 1^1 "aai'

-i5^te»; ^eeg' .l3j3a»aB«m»aa<a88l^saaii to i^sj^ -to-
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mhss^tim- of ts^te

msmtM of Sa. vaaefee®

ss^# laam -Ibesft fc^KSt- ^ ^ ge3g^^eai^iitjs-

iM^^©if-a«a It^. /gjgeJjO^M ,

m^. ssat) ffe^^itteaixig^m •o"a«tesaa'

mM IHSf) tl^otofe, i^B^smss^

2S8i) i^ig^ei3A, (.Jajacfe^^E^. sfiCE.

iMM fajml® .tahltttiOT B©^rt©a % lie a!3M."^% --af ssiltai'©

SM^tm 'Ot atiagto. eaaiiaeM. C^ia® ^ Hgfe^agla

^•Qg^a# 50® md. ^ ..g^g^gete

ge^yjcMi C^J^QfecaMfeii' Salr aSSB) @%«

shsmtB- «f SO-^' «M asitjbea^j, sosasim -ssS- taiat®

.a#tlM:t.eg1: fe*iiM3Si s^tjoi© # feMS® ef tsgatai®!^, Ceat '^s

•k^ fe ^te& lllteli©) ai^ -iia %llt2ag ms .©qe® s®iss3' ^

siiegalm% 1s«sataa os^ aesaffiaBa- ateots# Siisilas'- «23ASi^ of eisfe

slmW ^9; to: til©-, tosdo -asfeivity hss^- feoa •

la- 'Cass^ of CSciaa ^ 30Si|

Hi^aaalltoseE^m. satlvaa^ 1981)^ £•

C&tlur &tlBir l^Sf) •ftlte3^Bgi& aateam©, aSi Sfeai^att 106?)
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%" GBd- falH^ off'' of ffi^©Qt0.a. are»:».

^metisai: psjil^c^tloa -isf tojsis, ^'af eisste^ji-

bas ^ lei^, g;^, r^. Cl95i) Sor fSJ^Tsms^SM

^ Si*^afe3^. Sami^ Cl^") '̂̂ 3?' sai^sgi*

Ss^e^s,^esM -

• ' ' & ite ®0a3sigaM.s®£, SaisiMtiim aosmrie

©M©ri^^ mm at pm tese^ifc jsoz^Jsta SsMMMgii*: 4t 3.QOO p,p^

las^^ ' gts^sati^. ises Oljtelaedi'

Msisig '©sa®j Capfean' DittejjiSwM 4S.«. .Ill t^0s®

g®® ee®^©ti© 'SiS^MifelQii- at^ SOOS- pmP^rn Safes;?
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(aii4)'4Mafeai iahlMtioa'sif' s^tes ^ f&

0,^ Sb3^>aa:g sfetef®" ast la

•^. p-egmt sfeiaies. alsQ> S^?tctoi aM |soc^' in

©£ spc^es,; '

.%• feod i®0bitilfa® .ala©s as^- •sfeiiXfisj'

mm obtaJsM* '^scarlg qW^3M- aaS lUiiaas^ 45 sfe

1000 IEt^0-ia fa, Ooaa^a mS. fepta® at^

Sl^ p,p^. M^ilKJcl' 'i^elial M^' aiijl

iODQ- p»p«ssi S^Q' pep«sa.

iahHsit^ -S^' '-02^^* .iv^fests®: a^' gtefeit obIst
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lOS

SlTMM&Rr

Csggnsaoom mmVM^ &Surfc) Stei, the IsasltaBfe of

lealT iiaeasos of tcaa^KJ, ssmBBM and ruSfeap &s got a

spestxtm of' Ii0©f» pSmts to Iferals. and oecoss- ia gsssat^ lasgoitadft-

&£3?iag emei^ »mti33S ^ ^ Apc^«

^ isolatee of tl]© fbzigus obi^dned £roa tooato

and aesaaim va»^ la IShair vixaamse, Wsb fomem lieing s»re aativ©

<^s@^^isti9 ^Ksts liiieh to sioto tliaa S sn £a

fa. nTt til© ttooa li0sts «* tb0 tamto asid sesaaun

iesol^tes wr® |athog^© tcmto asd sa^pna pwdace^ only

lailld ^ttlag <m tiia esetstao^' of

two patl]@gB£iie: xsc^i*

flm asf^sslm &m be i^psmd ©eed, mD. sdr, the

priBoljKtX tdad* ti^tisa^t tzitlt aeTOOsic

dbl^xid# 0«3^ aid l^t i«at@r trmismA at |0 aiimtes

.reiiieed iz^ideaieQ of tb® di^iase la ms^ -sfemBmrn.

mffas0d H^t aad partial mpois^ t© li^ for 5 bousa

fpoK 0&.^ « 32.00 haiisps for 8 ^ys favoui^ batfeor gi^wtai aad

Urnat tfmm ^0 wsn^ <»xi^ti0a@*

Hai^dl,t^ 'p3ifii^«aiia JI0 e®M0to3lw tii* 7004$

aad SOm^ 2^tiv@ Ia]!3iai,t7 leir^a both geoutih eM siKanOatloa of

ti»r ISmgi^ ^7®E® good«
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Qi$a|K^-S^ a^timip Mx:li&sd*fi sssSia said

Fotato 4^slrose In ca^er t«jas bsat ®3d1»et f©r

lsteato$f'--©jl'te?® m W ^ gxowSb m& i^'exHiaL

Coggnest^ga msaiiaoia process toode laet&tsBiSMais vlteeo

eamB viltixig m% ^xaotQ of seepsm and mUb&f

aS' :'y^ ia :@@9£QLl8g& of tdesi^ 'm& se^asisiu.'

m of end amcadsn-

mmnSsm sad ©odiiss Bitvate as marcm of

nitsec^ea tjere l^st tmf- cmt'-eXl gxw^ spas^djitlm aad ^>3de

o^" eoiHtssm iSltarat©-*. fitaados iMmBd "meSM «ff«cte oa

the Brn^m Qsmth @f tlm os^a^saa, and t&s-aeti^ty ©f caltwro

^ a cssci^t iMrn^e^. w^AdaasSmi

aiad IMS^o adi^ at 2 ' asegsrMe^ seidy. '

• fi®d- ealij^iia- paatso^S^ite m ;<sfcSiei?'l^ad .

t3»\greKilb» •

1!lm age of tli3 033Jim& lafSai^oe^ ^sonMk of the

v|̂ 2i)^2S, agd aetlidt^r of" cultoft: l^trate* -W^sSMm w^s^tMeSL gr<»/tli >

aaS asMsfity oai'feaaje' 'fJ3.^te. «©»©• i&ys of /

'6@@aing* fli0 1^' of .t!)3 ssediiM hem^ ^nm 7*2

to= a reia@& of -4.0 .»v4»7 l3f Ijoiih' Iksraate -salibap isoaates la ISO*

ds^-.gTOffe* •
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IIH

tacKto i^late favctfip^d m aol^ foee growth oandl

uith a of 4»S Isi-^dl aisd 7*B la

Wm ma^m. fH' opMm of

4»S SiL i^e asM axsi S«5 2& alkalis sid@» aetivit^

of ouOttiiFei filtrate ms mm- fcsp tsoi^ iso^t^ tJion ^om la acM

3m^» BsMi isolates, ta ii£f@imt wsMb. &% a of fB. '4»S'

to ?«S ic^u^ tlie pH of €aIt(X8?a filtnat© ^ 4.0 » S*0 Sn SO days*

f!i@ oc&tuTO «mS' famS aoy.^ in a |i^ i^g9 dT

S to S, l«t lost its acM»ity kt litghOT '0 wlmBm

2ia t«»dcit^ of mlixm filfeeal^ m& aot affaotad iJiy tmt«

Sm. mfeoela'^teg at JS lljs tm IS aliates' .©at ^ter i^.

isGSicati^g tisat ^toxio aeal^lite Is l^!sm}ai^!iile«
> • , "

!Ibs oi&tixra filtsmte m® stalA© fca? m psa^iod of W

^mst Is^ at 3B?som aft^er sterSH^Msa.^

'filtaEiito

•HifSi sfeirfl.® mt«r and it lost its tedsit^ wte- ^ypUitiaa

ratio ©s^QcteS-lJ^*-;--

stairs fXli^te MdHted gsssiit^tlca tcnato seeds and

e^ed geK^t^tliig ses^sta

.Qe^s* It' aim' raSi^B cstai: ;|fi,UBKaa «]limga1^m'. of~Isoth

t€@ato sad aesasm eeadto* tdaiato asd s^immsBp it

ij:iSiiM,t^ gss^imticm of a msatber of ^geAsaible stoeds «t

imapyisag ie^rees.. •^; oiiifai»» .i^trat© -mm ;iK»t .acMawi agaiaat
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gms&mWm. of apc^i^s of

lii^ljtKbs, and Caaro^soom sasaii<^Ia iMl© it cau^

of smmm of Stiiaoal^iaiQea m» .

' of tosdsi is- fosait^ tsf* «Hteetim '»i'^'

^@etoa% <^t3jm>fosm ^ tmmem tcHJjomd vncmm ma^eoKiidrnm

Ttm psxified eauscsS discselssujfaMm, assjeosis anS drylag

of iQmms ot toBiato md mB&sm md moM ^mmpe wiltizig

m Ismai^-- msmm BrndS^^Sm

SoE^ot©- isMMticiii of ^cswta^ of £• oamMeoli^- xms

oht^BS ^ tarastci^t tatfe G«S$ a^eurte ohlo®£ei»g UithQa© '

%U4S^. 'iCum&it aaS Mrid&w ^ foxsor- tue .also' '"

WO^ isMMMm mm. Mt' '^tspaagHU:
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