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is beiai'faid M- reseat

tla#s t# stadias m ^ ©f flaaf. fattegaoL#

fimgl .ia ori®r tliat & saiei-stsaiAng #f :tlie »etealss

of iiseas® ia plmfes my h® f@,ssibl©# la

#&s@s -ftiEgal a@tafe©l.it@s fea¥© sssi^M k@y ia

tfe©s@ »©l^i's®s« TM g®jtofliestei: iaelmi©

t03Eias ff©#ie«i tiy orgaatsss" ©#aeem®i*

thBlw iafdffemcj® M plm% 4Xmsm^ is mm »»© ©r ImB •

W6m0ilm&. %h@ ^olatiag ;fe0 tTmiw natere

as# m%0 is still m^w e^3^et«r#

Pai?aslti© ^s©ases- mmmii3>y' m^ise m b y©s^t ©f

m iiitett^aag® •of aetafcolltss toetweea th# fsmslts aa4

tli«- fe9St» •i©Tf0^al--test-patfa0g©a interaetieiis um

.fli® mmept ot t©xias la-

plaat pattologr ®i©yg©«l ^ ImteMssoa tl03L0>

on a baete^ili disease ia^.Io&la, 'aai tlJi® Qamaan

iat3Ks#i<8sd t©rii' 'toMgeaiei^* im 19Slt effcst^s ¥0i?©-

feeiag mim fiai mt a eor^alatim to#t;i^©a tsislgeaeitr

aafi patfe0geaieitF^



m

.pattegeiii© fimgl m& fcaet^fia af© Mmm

t© pip^aiiee .texie ia^ mO-tmrn- @lso« ^pmmm®'

of si&at^e©a ia a setafeollfc©. soitttisa .#5@a »>tf

ageessa^ftlj i^lieat® tfe® as agaafcs ..

ill smturslly iamsifeie, iiseases*. l@ir©r^li^©ss.

mm of tl@ia sliom ©SEperia^tally to

t3xi0: tffom flaitts* IS^« m tm: #f tssiiip'^ 3.ik«

tii«' 0mB MsMas-aaa gffAmli,

mm :'speeift#' '-ife©' hssts •m'.iM.oU tfie

\me-pa^6gmtm:f- SiWimB specifie mii'ssa a@t #» ^ ^

.-vafietr. pf Ito- Baattria 'aai

s@©as ,t©-.fc®'ttost feoxias-

ar@:.ci^5^,©ii©:'/asf.ei!^:.©f ^4-»t©.'@©spl®£ m& ijlosely Imtt eKaia,
-®f -whrnmBrnm wMefe'.is-'.still p^irlr wato@%o©4»

ia learaioi s©y®- aMtit th^ t©xi«

a®%atJ9litas fff©-4ii©©i'fey pafetisgaaie Qsgmums fms p?©^t©d

^li®' pTOsesti 3jW0Sttgati©a», fbM, Ttm stacltors f?2iigas •

TfiQboeoniB Qaagnlf'- ms fOmBm'f&T tli© sta% qb •

aee©mit-©f' tfe©.'S@wr® ase^Qtle syagfesms 'fraiucefi hj Ifeis

patb0g@». • fb® f.ei^s& fcrom pateles •pftm ©oir«*

.estJeaeiTe .aisas ,®f tbe.leaf sliestii*---&©-.ictvel'e'eiiieat; ©f

.s€®e to^c :piliieiple is ma±f©stotlea of ©liamct^ristle

^is©as9 waSf- "^toe^sfor^ e©asifere6 possilil®*



Sfer preseat ts tke ••t0si0 •" - _

•-p^•atiesd •ffiehaeona.s ia' ^

•file •»aitabilltF'©^ fflg'iia as weil

'©arMa-/-saa -aitff©gm s©^@©s.'for'%e'giras^-'of©ygaslss"

\ - ^ ^ %@xle m0tsfc©iitQs-''i^t©* iet®paia©4»r: ,tt@"

ffl-ttatev'TOs-^asssFSd'-Co^-its tbzie^pjrapss^Ses'-oii' ' -

" ,. pa<l% flaats'as w©|.i.-:M^oii-.g@]paiaat|Bg:S©eis-mi: ffmpil'

m
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mnm" of mmmim

•& miffibes &£:• mvkm^. .Mve fomi that pl®at patS^geas

•eaB prsduee'tozie-®0tafc©lit©s«. falfcoys .(2.931)

- tli#-.pQSsiMe. :siigaificaac0 -ot- -toxio ;isetslK}lit®s;-of yartiolllitJia

,§a,^g*§S3331-'M't&e developaeat-of hep-Milt

, ' •<i9§7)"- deserilied Fusarie aeifi as •wilt toxin*- .f^a^i -and .Saji

;il9S45 Isolatet't^ •ossrst^Xine sufestaae®s .toicis to the growth

of -rids'plaats ¥©r0..3s®lats.d frpn'tho liquid sultiiraff ©f rice ^

blast fungtts Piriciilaria orygae, Fajser cliromtograpliy revealed

tbe pres^ce of thes© eosipoysds iia rice plants attacked by

blast fimgus# The two tosi© substances are kaom as cc-picoliaie

acid and piricislarin*

lafluaiaea.of media on tbs. g^wfcfe._aad _to,5cift ^roOftcti^.-Of ...tM...test

«3^eriaeats ©f Eosea il9St?) showed that ttie

ciature filtrate of Fusagim v&sin§0stm in Bichards*

solutioa was tosie to cotton plaats, idiile that in culture

media cojitaiaiilg orgaaic nitrogen ma non-toxic» la wry

I? bright saiiaight, it was noticed that the filtrate caused

viltfug iHore rapidly: than ia diffused light. It was concluded

that the culture filtrates of Fusarim on Bichards*

solution possess at least tm substances to3d.e to cotton plants^

E
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oae a wlatile eospom^ m alkalia© ireaetiSE aa€ m@ "

aa •©ygsai© salt m m@' fom ©f sltyat®.. .m© wiltlag,

was 'dtt© '^xi© eli®i«aX siisst^e© fii©g^«_

p^odaeei m siifcstaae® t«le t© @1® ^

gy©¥|isf flag«.feoateai®ll&- ti1M_ «a a ligaid m^&im. ©safeaiaiag
yeast amfe3?i®af;s smefe ,

F«^3f •a.sfsFsgiM©' iia4 issfejmsfe-f fetmd It ims 'tte Mst
asiiite. ' •" • ,/' •

fiaiiogg of Bifiaa j| pi^wd tliat •

"Ss^^*#''ieiiiia'ftosteialsg si2i«afel©_ te
• solMtl-fQg 'til# f2r@-a%est aettvitF -sM protetiok
' of'tOSae '

ca^tesa m-mm feg g»w^
M*te4SsS»^pS*"

(las'?) teoastrat©^ su©r©» Mtter

• glwjQse- iA_ scilatioii tow %&© gVQwth ®Bi
-^TOtaetlsa of toxie -^smfestsa^e- fey

m€^ mm tsadelty ©r mm ••

•p0i.E#a0ms •. '̂bstajaee prednesd lQ^aiatiio^iP.ailaM ..mfelMM.
iaereasea witM 6©@F©as@ is mm%m% in mmta mt

iieae© gy®ate:r aetiiidtr,,/was mt^ wim
•gipofftitii. • ; _ • • •



•6

' Bri®, SS M*' C1981)' thmt sedia eoaftaiaiBg Mgh

-.., (?»5i'i/? m mw^} of smmsB pmmd fe© tee

test "^tei fm ®M aetivl%'' ®f metEateolt© mh" .

0tms& '̂ m€mmk ;tti© £m$m -solaal*

" - - "I

^ ^ ai#-' €l9§l> g«^ali#i nitmgm m aiferafe© m

eas©ia'^e^ifsa'fe©',f©s'.l^@ ptodmet.l®asC •alt®irsai'4e.,a©M.ty

thB :tmt immiB Mtemaria sQlaai. tbst ^^aia

®3 »ltt©g0s mmm tm pjoi ¥&#»,,M

M& a suitable' cagiaie 'atflfi iW/v^ l. aeeti® a@i4 bdlag

- _ . f-artteaiai^ly fa¥^iirafc2.®« , . . : - ' ..•'/.

"attt6ie4 tim Bffeet ©f iifk'ai'sat

.s®meeg .0f pysfimeti9S of tosiiis "by

msgiim"ifietQ^lae-* 'H© as©i JJjio for assay, md-'tt® py-teary

toxta ms 4p 'gsmtBT t»astit;r to' esataimiag

amaaim .aitfatei f©ll@we4 ia d@se©aiiag miiew by

. " • sia.ptoat®s phmi^t aiteia©^, tS3rptoptem» ii©fclil@ain®.,. tjmsiMB •

mA -a^paragia©#'' l^iS'Sew. lo^tex- seeillags ttsst for asaayj,

th© seeoaiai?y%o^i»'ms pteteed is Mgtest^ as«5imt ©» setM^s-'"

in® iy fli©i^lalaaia©t ammoaim tr^tspliaa^

aspatagine^ aafi aaroaim aitmte.
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(1923)©^©3?iaeat3 '^tli .

fmgas- 'gttaagtm .saiaai f©f aseertelalag tte f^sdaetioa, of

to^Sms. f0mfi tbat ..t|i©; d®gip@© of -tfee •

fiitrafe© •iaereasei with .age_ •-1%8._ eiainr©-: Mt It was •̂•-

iast^fto,

v%m'stmsLB of.brfat feeaas .̂•••eoa^- -

taiaiag

eig^toa ^ il9m) sl®w©4 %Mt staMlitj- of •

l>@siiM134a,ln' aetsfeiism S0iii,tt©a yas ©fttBsa at ^

ao- activity was'lost-saelt golmticins'Isept .at m^€,,

ffsir lioiirs. "-'Brnt /ayiolmtloi'" S -at .

"bsi2rs--l©st 'ail"' 'its m^vlisym. •S^liitioaS; ©f îii I© an4 sb^if©

ata stmM©. '; la ' sstl'ati^is;i._ th©"-aatiyii^. ^f ^Qm&m

peai^illia is melwfiged•oa' igys at ;^ B»

. ' ''.- -CiSi©-tfet'm# p;»©4«ctloa of.-aaziraia "

t©^a tftms" 'wm tm&mm ia ssaiia- witla m initial fH- ©f /

-3^4 to %«8;la %hp ©as©-of -^It-fmgtts' -Sii^QQaiaiQpftQgA"

fagaefesyiM.,' St -ms ,3m©ti?ate€ t^t^lr "at.jfi 8» :aa5©

eM^aeteristle sirasptoa <^- wm iwtei la -tte -\ -.

•smp2.m- #f ei2lt«^@ filtrate - 42 iai^eaimt . -

of th# fS .t^ues to' ^icb tlasr faad.fefea .It *as""

tbat tte t^xlclty- sp^toms ata.-adt'^plaiaei'aa '

a ii^©ct @ff0et/of tfa© pK tb© ta^e smtstaae® Is-

-a^tiw;'#ir0m^oBt tli@ pH fang©'t@:Ste€» . • _.-

4



stm^y Qt Qoo&stm. Cl96D> shswed |;hat the pH o£

th0 eiiltoe filtsa'te af ^^iSm'tose tmm •

4mB. to 9 .at' th.® 17Mi. of' iaeubatlea wliaa fete prciiuctjioa

of fcee^®'iatsas©,: -••

•"• m& UB-ttm C1967>- •feusd thstt-tiis ''oltiaat® •"'•

severity-Qf 'se'e-dllaigs • ws'ciokr' browalag ias'reasad

'•3r' v%tM lac3Peas0 ia jii,' ©specially' at' 8'*© ana o¥8i?'| whsa''

fehe seedlings wer® ©a the ciiltiir© nitrates of

Fuaggit^' f, ' • • •• ' '

, Period of m&ximm

. ' ^ ^ _• ^ It was p®ported fey Fslasy ,Ci9S3>' that tha.to^
i^PQinetioa •ill' th©-- etilttii*e-filtgatQ of FiJ^siafim solaai-

-- laej»,Q$LS€d lis ooiaaeatratios :'aE^ pi?o4ue©6 rapid iid3.t$ag

of «iit fc©aas stem wiien plaeed in the oultur© .^Itpate,

• ¥it!i the age &l the eultur-e.^ thereby showing that ^®re

• X • vas an'-: increase in fr©wth md_ tsxia pi'Odiicti^aa by th©

fungus with aa iacreas© in tha nii^e? of fiays»

St^es of gicaoo <19g4) with the fnagi ITagtieillitia

•X albe«at£im and yegtleillim iuteFS I^Qth mrasitic on

potato^Sf a" saprephytie PenieilliiM-and gasngimi. solani

oa aoloaj lei to th© concliisioa that In g^sraX the toxic

su'bstaao^ contained is the i^calitim passei into the culttire
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sediiM only in old culture in which a large portioa of thB

ayeoliim ^as plassiolysed* Clajrtoa (1934) was of opinion

that tlie toxia of Baeterlim tabaom was present even in

young enltures, _

- Tt® f iaOiags of Zmtmyei (1941) .• elsarly showed •

tbat tMe gro%?t^ and- optisHM froduetion of toscini in

the ease of Gma.tQBt^mBll& tiliai. oceu^ed aftor 12 days of

ine^l^ation ©veathoisg^ there was slight production of the

poisonous iaetalsolit© on th© 3rd day onw^ds#

iloeording to tud^g (19S7) the greater activity of

the etiltiir® filtrat© was not associated idi^ greater gro%7th»

fh© r«siaits suggested tdaat toadas w©r© produced imtil they

limit further growth:of the orgaaim# He-,proved this with

the test.fUBgas lelminthoa&orim mtlvum^- /

fh@ liork of iGoodiseiE (1960) regarding ths prodaetioa

of toxin fey Oolletotriehim faacaia proved that the initial

evidence of toxin production appeared on the 11th day of

ineuMtion and the effect on tomato foliagg hecamo isore

intense tta?ough the 17th and 18th days.

•S©s^areh mtks of'.-sohsffer and Prinze ClMl)

wi^ ^oriooRia circinata caasal agont of milo disease /

of SoggliiHa vrilgar® 'sho^fsd that the 'poak of toxin content

was on Slat day in rasting. culturo, bat cultures gro^sa in
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a -steter fail©i t0 ,

Sfeasisa- and Agalfeatri Cl@67> who eoadaeteS

©xf©riaeats witfe ftasa:^!^ owtMrnj^mO. ,X# leatie famfi

tliat ^0 l̂©ai0r tt© f^gas wm$ gf®® ia tli© Ijfee

feey was tli@ -tlias t.a^a fwilt ta tj@ iadmeod

by- %li@ filtrat#, •

imt til© stwiies. «if' iatto, aai

eutttegs ia-. .eiatiir© filtrnt© oS WMsmism -Qmrnmrnm

£• 3li0we4 t»liat tli'e age -©I* tli© bad a© ©ffe©t

m -swei-itF of tli© seeilimgs®
-• ' "• '"-• s. ,

.. _ •mrng- citt?) fowd tlmt B isolates of Altegjaagla

golaai' Mff^gg# la, «li© Qimtity; sai Qffeet of -JLa^listiQa ^

tiM'Q oa ppo^netioE ©f feala -©ir^ttengife of' tJiea praia^a^

tosia ¥l.9a -gmmk ia. Sgapa&s*£®s for S«^ weeks# ,

Sai^ala (1967) isoiatei a!i4

"• mmdllQ- mM toa.ewatTO- aitmtes of f.#ai.cillll«

m isjs of .isisatetioa ia" s©lmti©ii at 24%
ia. til© 6affk«: _ '. '

Ki^lstoiasw^^i ,g|, al* C3L9#9^ ia©i'ba1»©d '^©

••0f iiismmt •is0iatQs -at itSsSMls

f^r- a pmwloii of IS t© stady tM© tosdte pyo^etioa#-.

10
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'fli# -.toxie p^sipsf# lygeneg-siei

wMwl- 'gym®', m .a •i®iif'i0i,Bi<^«fi;:*s-;sotoS©E earned

of-'enit-tomat© f3^1»«i:':BifsM©Sr.tM.S: ^it®; {1.9^. fonat

¥il-fciag •-eowpea},: ssytosaa.aai-. mhp&$^-.m,9: ©fctala@4 ^ ^ -

piaeing tfee©^ 3m tb@ eialtw^ filti-at#.

,tSi© eisltiir© Bltrat© of

Mfegaa^ia „C,M4S} p-TO<las©i ^Mag of

miisfe,' e^tege aai sasd.iags aad mt tte '

g^0Htli"df temt#' s@#dJ^gs# '

•£lts^©r^r fli40) fotist ^at tli® msQ&^%lW.&

7lQtmim vsf-letF ©f o&ts rafidlj 6ei?@l©p@ii elaloy^sis •mM -

a©ei»09is a©e@§©site.€ fcr liiitisg wtea treated tiitb tli©

fmmt@ 0f yietQgia^*

C3.i4a). repdfftM that- tbe tcestOf: ®1%,

smpiy^©a -aai .safpi# imtfeiags flaesi ia -feiibQs e^atalaiiig

emitwa filtrates @f gagatostQitalla Blai seirajp^lsr

iismlly is OEi® t0- rotBT toj>s» • .

B©si@tffia€eB <19£©)' 4^©astrat@fi t&at ftii^anatlnim

gi^awa ia M<gto£ar4«s s^intioa seereted a si^3tase»

t©sJ»<s to p©tatO| tOB&tSf ^eMllieSf fig and iregstaM.® ii©r3E'®¥*
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It '$m^m^^- T^i& wiittog aatt iP' ease

of fig-leaf r©llia@*'

, '\ - m@^-affeet.of falta^e filtrate at Pegieoaia .eigeiamte

'•ms %®sted %• agaiasfa^'^Msfes'"

_11^©. ;i?3r®:f' ' ©ats,- milsb'^'' ti»at0,' mfefeag©- fta..

wms f©ttiiG;#a my- @f "tosi*"

Ŝbmra, wS .SgpLlhetzi .(19^7) :'€OBQtt@ted'e^erimeats ',

wttKpns^tim 'orttoeearas' |.6iifeis aai '̂ ^©¥©4

•metal-Qllte-s of .-It as v '

^\ _Pfte^e .:m4.0©teffier •tlS6?>"_ fonai •tli©'t#^ ••

isolat®a f^oa MlMmrn ©r Kalat^itKoBS^iM-

(OoaMiQl^olas' & ImBt spaeiae m®*'

..tW&7)-.iisei -ssaiS as a- m©t1i0i

MelmiMMhQmmSm, mSiaii# •• --

,•tbe. #stai3.s4 tlie '-tretetioa of. as -a

m©taMife@ tev: la3a4ftttesBagi]tw W I.x^ aad'ttedler '

•"•teaU@4-wim' t©^c. a \ • •V,
^reteeSioaVia -gmv^'&f 'mtb mo^B , siae& ^ests
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satje ifc clear that ropts mqtb affect0<l at lower eoncantratioas

• of the toxle ageat than shoots, root elongation was-used to

develop a a©tho€ of Moass^ of th© to^in«

•- la tlie. ease of stiseeptilsl© seedlings of SerglmiB.

• -viilg^ge» 4h0' ra<liel© growth was iitiiiifeiteS i^to a oiliitioa of '

1 t 3206 ©f the eiilt\i#Q filfe^e ©f th© fuagas Periaonia

cireinat^A ms dQsmstrat^fi by poheff@r and Priogl© (1961)«

the above *^rkfrs_ ^ 196? observed that the- ctatwe' filtrates

of Helrniafehoameim carboaim cat^sed m$ iahibitioa of growth

of roots of sufeeptibl© mai:^e i^brii Fr s Kei at 0«S

fha rosistaat h^bral4 Frl s E61 was aff«eted to the same extent

by ^ named the ab0V©;tosin as Helmiathosporiiiia ; -

earbonam fco^lja. Another toj;iii9 carbtoslBinei eqi^ly to3dle

to both the hybrids eausiag root iahibltioa at 2Si

erjrstailissd by thss. _

' SrisS^swasir al. C1969> tested-the to^a. profiuotioa
by aiffereat'-Isolates of ffrietalaria^ ery^ao by plsaiA® aafi

"ra^ole iia3ibitiQa"'bioass^s* . ' ;

-.pahlbitlQB-_of_..go3mlRafcioa, .or...gem tybe ..^oiigatioa. by the. to%in

CMraeteristic stmtlag of i©¥©lopiag gera tubes of

spsrss of Botrytis alll and iohibitloa of gersiaatioa of

spores of iia i MMm^k JOmm
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Brlaa (1SSl) Jb©ilse[ solutions of alt©riiari©

a©td is C2iap©l£»s. solutl^s -foip 5 m$MVLtm la a raag@-of pH ";

3«?#6 aa<l obsei^e^ ao loss of aotivity* fhsy found that

it could men fee autoolaved at 16 its. piressure fo3P ^ laimites

without my slteFatioBs in t^xleity* But autoclaviag at pH 3

eausea a.parti^'lQSS'of activity*-

Bimxm aafi Agnihotri (XS67> py®v@a th@ to^c

aetafclits obtaijssi ia tM eultute .fUtsata of Fusarim • - /

i^EtiteSdmS £• leatis as thersi93iabl@«

Mt«Qt 9f to3£ia oa the diffegant paats of the nlaat^s.

^irsh C19S@> showed t^t the-culture filtrate ©f

h©gi3Ptegiehaidea ^iaeapaeltsitea- the cdsKiuotlag

vessals of the piaats fiFoa fmetioniag uorinally aad stJ^ilated

the ex^etioB of th^- psntosans at th® eut- mds leading to

iaseiiate wilting. Sfailar sys^t^a mm produced Wfa

eafcfeages grom in th© filtrate ©f -f^^aglua maiafectim @r

:.o^ysi3Q3WM • It iiTas suggested that plant siig^t

attsnpt to g0t rid of th® tozic J3u|fstis^e@s l)y eoQc^tratlQg
th©ia iiS certain tissues su@h as laaves, i^ii^ turn yell#v

^rjr up ma fall off, mto (19^> (iemoastratsd the

prsfiuetioa of ^ubstaaees toxie to cut tomt# plaats, but

aot to i^atea plants garom ia water eulttu^ea of gasagiiim

l3£saBSzalsi*
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- tftie toxSo present In t!i@ e^tn^s mlnttm

"Baetas^tfei t'aMemi ym .p^iefeed 'l®fe@ l©av©s of totoseeo

p3.^ts,; ei^ft0ii;C1^3# .-th© of cWLoro- '

•^jgrll. tis'sixes"-^i-'fr©aii«ti@a ©t hai0;^l@si@as*: -

_. 2^tip7@i^ .Cl®4l)' stoa¥@« _'^| ;Ss|̂ ©M©a of %li« siatiisra

fiitmte Qf gemtQstoaalla ^aiMjatQ :^e $e©aiiiiga

t?©^e©i ^t^ieai; s^t©as;@f iateli «M-.aissaiei •

. ,•/ fomai' m€ 'C3.9B^"'' i^i?e afei® 'io. profiuee

eltlsir©sis/aa4''̂ @ei?@^is fcy- -iati^'tetic® of tli#''#@^12.© filttat?©-

a,l©¥©i,p©tioi# af. 'as4

|E© syi#%©iis- fri^' ttes# ca»s$4" ^ ;

fwa^s- .;^mt®.-,©uttisgs' ir^e' plaeed ,

' ik'n 0f ls»@iiate- dti2®dty - _' •

.-@0©iirei, and a@©^sis-'dw^@f©^ ia'.a tm immsit-

., a#s3^sis îm; 'temt®; aa# -was

-t©ia«jiis.t»rat©a: By-Sa^a mt :l^oa-iW^lh t&0

trseutg© 1^%-" '

:.pytseipi© Qf^-galBtiiiio.gsogiism •_;

seedliigs'. m4 -%t itiMMt©i aa<i ©dl#&ptil#,_gyowtli«

. -e^@C (3.961.)• 'isst fr©dtte®^t&e ^fisteral .

©a ©f terely >y--4ipiilsg slioQts of ttoeia- _.



ie-

X:

--¥••

'.ia eiQlte® fUtrnm &i ©i^eattoii^

tTmy yHtm^ w%%Mm& 'mj n&QmBS.3.m

' (iQQ^tt (IS^J TOp0i'fe9d ttest tssat®' f^liag© sSmwB^

m^m m S4 -teowys aft@r.€ tom?® mpmm^

t0. thm smmrnrn pmmrn^ '% Ss^^SS^toB SlSSiB'

sa %id«2ml ^©ils- ia t&ls aras SQSsal

Imt tbs fsiaissie- e©3.1s w@ir@ "e0ll®ps®4»

ji. CliSl) •tmm^ %Mt yetting #f th© /

Ci^'sa@a:rp) df fimit 'tm' BMmimii ,

E. mlmiimm "mm^w' sas aeesapa^^^-1^ iiail.at@tal

'nmtmi.Q fi&# 2.-@»¥©s #s th® mm siS® ©f t^e tsdg, as

tlis 'iafe«fe@S tmi%p :Siae@ i^eeliiw tb© im$m did a#t^- '

^fceiia mp t® tte ^ oyigiastiag ia .

-imli -wm itotimet m tb© sgsat yespoasim®. t«ig-aai

i#sf Thw* iisiaig ^siioaetiw CM isQtof©s^

ttet aeM M te^is

tsansloeatsi to t%^gi mi leaveSf. it m smB of its

4e^mtXvm a?© toxlQm

pmvm§ tMt tli© ciltsr® ,fil^3?ti^ •'&£
^.^irnAnthosnoTlm nae^otie'%ofes- mi siting aat
tMistiBg M etit s^@ts 0f imrl@fei©s dipped ia it»
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'7^ ' ' ' - . ' - ' •

tit® h@ilng similar ia ^arietF*'

Saim#flaF aai C1068) 'fcti© aff^et

m sfseifi© tmiM ia ffep-B^afclysBo^^iiM "sgia^glsa ©a feost.

\ e©ll smteas© '«i l»@b@3f 'CltSSI

. i^asges" ia oat @f suacsptiMt -faffiaty vl©t93Pia«

'^ . ' - - ' •

• fc:



MATERIALS AND METHODS

V-



• li'i w

-M® 'isdlat© mt fyi^©QBi.s m̂mMA&Mt te tto

ms ©M'&iaei iwm tef@et©4 pai% s©## telleettei

trm i^te^tasral sai Mmsmssmh instltai^p, l@2Jl^aai«.

a© is#iate 'wm pis-tflei hf %h.m slagle %©te s^ttMw Stsek

we3f.e aala$®.4ii€4 ^ 'oat sgaff- mM.'m- 'wi^ fmB%

n_ , • \

:^mmmm. myistf of-.paiiy mu mu^' f©:?-'•gei^Bstiea

M.©ss-ei^ f®r stmiibs #a tim elssgaM'oa mt fliMl# asi

"Far detsfs^alag felie «@4#Lt #f

^t»e vwmm ttyomifc. •ff^wiomsly weS.#©fi

paps3? Ciliatea. ,aats ia fch©.filt©3r :fafars ¥@^0

%^tb=-iistSli®«i water, irl@t ia 'tti© tet .ait mm- fm 84

toisrs- at al^ag lA"^ ftltsr Mt^w •Wiw- '

eTOi«a t© i^igliei fiaS

©lat aty @f t&©- W ^^m©fclag tte wei^ts

©f 1^© filter pap« the aaai ¥©igfet»» ,¥ifcli all y#pli»

eations 4 ¥©igfci@i filfe®; papers iiifehout- i^e©Iim wme als©



to- fia4 05it;¥batlier.t^©r#'was loss' ia •

%&e filtef papef teiag ifyteg* . Jt.-ms fami tbat ia a®

"eas® "loss--is w@i^^ ©f- filter papesp @i:ee«604 oae mg*

" " " _ . -- - , ^

' 'Tkm f@3.1©wia-i m&Mb, mm .mM t&s "stti^iiig tli©. gsuwtli •

.am' fcoxiB -of -tiJ& -£m0m*- 'fM -pt of %h® seciia ms

•adIittstaA ©f :'tli©'a#Ma-|-, retmireS

Sir'S^Msa'-^iresM©.'S l_%<iro©M©fie a©ii

'- •l0t©3i^aatioa" ©f ,pi ms

MWrsal ia'the of-

-pH-stafiy-nas'" '

m^mBn - -- •- . :' ..

MstiXX©i"»at®^ - mm m» ' ;" • ; ^ "

_asg,/ '• . '•; g ^ \-
_©*0 g -

*04 g

FeSlg , ^ 0.02 g
CJasssugair - ®«00 g

Bistiilea 'mtm 1000 lil*.
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5:

l-X.

^ C.-'/

\j L> i^-" Li-i"^ i> -f •- - '\ f

Bmmm . 1 . mm s

SaHOg 2.00 g

1,€K) g

Q*m]g.,

• •; o.a© g

wmo^ - 0.01 g

Mstm^a 3^00 aa.

7 Mediuoia -lased Bit

smms.

SslWifele-

SllKSQS©
: •-I _

&luta@ie 'ab44

•S^O,

MaSO^^

feClg- ,^
€tlS0^

J^ecoetiooi of
plsnt

Mstill®!! -mtrnw

I0.0i g

•_6.0Q-g'-

.0^03.^ g

1.0© g

1.00' g -• • •"

0.60.1 •

0»0g g

•0»06'g _?--;

0*0? g'

m l/m^OQO

100 ®1

9D0•- •

23
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silt®# " •' [MO-g:-' . -^ - •

•' _• - - - '_ \ - -'m g ' \

' • : :w&t&r :• " • ' 30^^ ^ ;

'B ",^i..meal agsg::«iili '

_ •- 0atS' • -• - \ ® .g • . "

-' -.-. liar f; ,''"•'••

^ ,l#asfe= '•'W g :• :-

..•'' -• i:-":: ^

':'̂ -['Mi.m'%mv^m -yr-: .=-;• / ^ ^0 -g- - . - -;

^• iga3p agsi? '- • . . '-i. - •

' wmtmf - ' • -mm[m. . ' -

.- • _ , '^5 g:-pa€%'_ Isaws ia'^O ffil#

Mata? fiSF ®a®' faotsi?* •- mlntloa wm, - •' •

"fi^^aafeed flltejrai# fifises g^ass af

s@3.te4 of 6istil3.©4 aaa'i^sj©a

•sd.tfe til© leaf exfemefe* was iOOO aa*
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:f#r oa ®aS- aS.tr©fea ©ouye&Sn

0gai«k»s mm seUrn wm i®©i-as tfee/toassl aedim ©teaagiag

tfa© mi%mgm Bmsm^ in Wmtmrntd

la Iffe© mm of eatto^a s#iire#B 0L aad

mm mlmt&Am .fis® ®f m^hm smsmB iis@i ^sateiatd

•#arto, fe- that is- ^. g @f fas- l^e

«a:rfc©a sout^b of staa^Wd a » ftix ©aiiit®. .

; mu^..M. s/imm

Wq OO»©0O'g :

• inetos© • ^,0^ g ' • ,'

BmMmB® 'BlmBiB f

Fta0t©a@- . ^ 3i,6?S g • "•

i8fca^©li 2.4»3^ g

%@ meiia ,w©te stem tmr 3' eoasseutiw' iar»s

two feoisirs @ae& ia^* • •

diff#raat s^iireas &i aitrog^a vmm s® .s@l@©fe6€

to smppij a asigioaiaesi,- nitrite.| .sat ©rgaale &ms

«f al^:fog@!i. qvsmtXtMB ef nityugea s0i»is@s were „

la all .uasess la m to ©ostaiii aitr@f©a. to

tbat' Sa t»0 g #f aofiii*- aitipat© p&r tMe aitrogm ssare©

©f tbe sfcaafiayfl. Cssipek* s-fi©® ae^iiaa#
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lo aiti^gaii ©•000

Soiims ndfemt© - 2mOQQ

• Mmrn siilpliat®. i-»e64

Sodiim aitiAt® l.liO

F®ffea© • t«00O

fli@ ^ 0f ssSia ^©fe ailmstei at €♦© in ea©b ease.'

• In m© ©as#. ©f licimii s«i4i-a 1@0 ^ of^tSm, @©411® mss

't:ra»sf«rfe<l iat@ 2^ ^ SltOTayisF fiaslis'f plmgiei iiitfe cott-®a

• lR@«alati<ia of was ioa@ fer tis-lsg calt'sig®

iisee ^0f' S m diaaefctr fmm m%lm^ gmvias mm of a

? ©Id eiiltiKre ®f the ftmgtts-, piyey ware iomitat©d at

fc®i^epatar@ fm 'the ye^iiifsd pei?i@€,
[' •

Qamiimtloa.MMmBsv -mixm.

fad^. seeds were first fat IS irnmB ia tli@

fiitrat©«" "fbsy w®r© ^thm spraai m BtewH® filter

pB.p&w iasit©- st©rii# f#triiisfa©s wstt@«l with B si &f tea

•m&pw^m m% s^«ia t^peratiM-e. fw®

safes -©f ©oatsol weir© iiaiafcaia@4», ©as s©fe ms t:rea"tte4 ia

i^e aboTO rnanaer @iilt«ye mlutMo. tim o-ttojr

•wt%h 4istill©4 ¥at®r# lleraiiaati.^- p-©^ceatag© was observes

after f2 ' ' - .
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Tim seeds were ©lIo^Qd to gerainat;© la watear foir'

3 d^s la gemiaatioB fcray aat! thos'© sitii a pliisule and

. ' -radieie of 4 sim, were' selseted aad apread ia

BtewilB filter paper placed la steril© petriSial^s* fh®

filter-paper la each s^t tmn wsttM Mifeh S-ial of enlture'

• filtrat@« . fwo sets of csoatrol mt® ©aiatadmad* ©a® sat

i^as wetted with t^iaoealated siediu® aad the other set

with distilled -TiTafdr# -After 24, ^ -^d 72 -hours, plmul®.

.-aad radieiie leagths-vere s^asured*..

' l?»feegainatioa of the effaet of eialfctipe filtrate on
,g^teattaB..,.Qg. eortaia- vegefcalsl® ;3eadg.

V:

.-gffeet" of e^lttir© filtrate oa-esrtaia eoiamim

vegetable seeds vlzm f^ato, bria|al, coi^es, oUcmmher and

tshinSi was det^riaiaed soaking the seeds for 3 Jiows ia

the sultttre filtrate aad plating the® oa sterile filter

pai]f0.i' iaside sterile peirldishes# tim filter paper ^as

wetted i«?ith 6 sal of the eult^e filtrate iaeubated

for 3 da^s* f¥o sets, of eoatrol were kep|^ oa® with eulture

-solmtioa aad th©_.other -^ith mter# Obsermtioas oa .germimtioa

"were ta&ea after 3 days*. . • •'

The iahibilida ©a the ©loagatioa of pltMule and

radicle of these seeds was tieterEiaed as described ia tli©

ease of iiadd^r -seeds*
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mmmlrnMoB af

s • • ^ - :

mXlmtm€ mw&ms ©f HSMsgSs MWM*>

Si^@aiM ia #t©fii© wsfer., . a® ,-«sa©@atyatlcia of sn^f^agioa

'wma. aijiisfc«.i t^' ®,0 atil4©a--p'e? as -ma cloii® % Irl^ m& '

l«isiiog ta fte m& -oi „ •
• , ' ' . " - \ ',5 .li'

-'; , iV

. . ^- iilatioas w®v&'-nBe4m- • • ' :

"' - - -:•" I* ' ealtTO'® filtspat®' " ' ' ' '

' 3. 1 "" _. ; ' •

iaS3i9^lat.®4m4'M&tili9'k''-mtm

as mmtw&lrn •'•• ' .

©ae lal #f thm s»^#asl0a ¥ae,®to4 wi.th

0f tlJ© liquid =aa€ ,s^k€®-w^ g©t/a iMif©rs iistrifciifcioii

spares# -§m top, ©f' this i#as placed ©a -a ©leas slid® m€

&©p"t la mist eMaber-at .lafcsrat^s^ tesps^stw®-

Aft©? iJie^mlsioa ©f 4 limits Bwafc.er &€ ^msMt m^ •

tmgm'g&mMutB^^-wQ^© mmtB^ M Mmt t&m sepMeatloas

wm& ^i©.4a 'all #as-®8»- " - •

©lo^afctea ma seasus-ei affc®y 4 €

hsmsm A% least spaces mm eoimfeM. fni? tMs pwposaf

©ac^ treatmsat fc© g©.f the awi?aie gum tills© #l€iagati-oa.
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gfgeet of oa tl#, aotivtfry gf illtwktmm -,

10© filtrnt® M ti© aj. • ,

fiaslis- was. flmeai ia «t©if fcatti fo^'10 sai HI

at 3J0O%.. ^

"• ##t ms at l® Its |>3r@si»B Cm Wi. ^

simtss* tM treated-tiXtmte 'vm thm tsstai

-mim[

mmm,e^. ': . ---

:,: ^ -. '" •• '^aamtst ^mm:.iiltrnt®, mA sis#

- tts mm' nmi for tMs stuiy* •"

#o^ sets-©f ^©riiissts-M©i?e.. toe#;; .

i) - ^m-rnmiM-^t^ pti#" .seeiliags mm flse#i 3ji-30 sa

B^mimm-:Mkm" odiitalaSag _$ »1. @f thm filtyat© | -witfe' ;

th©-i# r®9ita- l^rse^ "iM :%im eiAlare-

f^- aai@ frea-iif soil pBTtielmB m^_.mUi&^

eiM^mmm -®si:t©r,-'^. ©air©OT.3.j" m3him$ with SlstiUm^ watm:

' lief©r© tlaciiag4ii; fee-filtrate* ffeej ¥w©-miey "

W^mtlQO^ .im'a 4 '"-Coatyal plants

fl^ei .to'iistlllsi wat®%"aBC""als0 ttt til© m^isettlatet

- in^ • Qae Qoiatb 0I6 pad% seadiags dmmM of ^0©t -'

syst®®'were plafttM' .ito -aadtfesy mt ©f "'speeimaa.tuKas mor

tali^tog eiilttir®" filtrst# as-fieserit?.©fi\;&to¥©. Fqi* tM-s --a"

«sX©^ ent -ma- -safis at to l©w©r ;p@ytl@a of th@ st®ii't©' separate

tfea-r@®t systea# $fe© eut aM was tiro'Apped in tiie eislture
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fSattafee#_^

- . ' tMl'.lJS 0as» ^Mok'layer ;•-•

of TO®! -ta tfe@ l0wm iistes »r© sftisteaei lAtli distilled

'mtir* fa^ay pla©ei @a tiia e^ttoa: m^ all@w©a •

"'t©"g^i^ii4t©# .is ©s@Bt ,^sh»' Wwim %%&' -

.a^lmtioa: ¥as" aii©4 6isb B w^:

' fay'4ish a pgrio-a.ef. 11-days#, .-.-.fMtb

nf tMs ealtn^e - -. •";

" "• ^r©-@ s@t# 0f -|jl«ts mvm aaiatjain@4#- • '-'Qm mt ;

.-•res'fivM faimfc© wMl# •/th® .s'eimd

" 'sets: 'fiifeat# ltl0 -1 $' 1^ -•

• Ca»tte-f.laafcisi\"w#y#._gi¥ig» ©alto©

•••TOlu'feioti-.afl^"'als© iistillti' in'itlae© -•eitt-"pi:r# •I'iltjfat©#.

•'ffe#-.'fiaafes -mTm '©feM^^afetea tmw & -. - --

-- -fin® earloria^is" Fowfejr ms .g^tly %ffl4©A m tlm

'i^mm m€lmi .®ii©atM «f 4§ ^ia^s ©14-pM# ss^e^iags mi^

"•'»tst-ci©tfea wte- mm ®a . .•-

,, %hm pls®t'Bsiai::®a -al^stsat*- -fiaii|.^fi filtrate mA -

i f -W' 3- s ;.a^--i^e tipi^a#- m_

• •sprsf'iagt..Iii©\Mil |ajr.f©f M hm^Bm
la tto©^eos%^ol--plaatsui}i»i3oei4at«i aeiiim «ai- fiisfelll«i-wat®^ -

spp^ai# ^ - " "- ^ , -
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In aaothep set of pl^ts ciatur© fiitrat© mbb

applied without prntr^Bttng td.tli earboraato powder*

Tlie- procedure adeptod Ijy Kslyaaastmdara® (19^4)
^ followed wittii-.suitafele moaifieaticms.

was gyoiaj in amts^ieat agar plat@s

f-Qt 10-iS days at soom tesperatur© wliea spoamlatiofl scem-rea*
^the Isaetepial growth la t^ agar slants was stispeaie4, in so aO.

of steril® water», -fb®, sus^easic-a,. after filtering through
absorbent eottos, for saadiag 200 ira of th© aedima.

. *̂he toaoterial susp©iisi©a was haat®^ ia a water feath at

for om laiauts to.^estory th© wgetativa -foriBs^. 3M© ms thaa

to th® St@rili2sii iasdiiia' at room te^erature aad shsk«a '

vall» m m. of the jssdium ms mliomtily poured ia each petridish
kept ia refrigerator for 30 siautes.. .IxtK one set of sueh

platss toiiT' <iairiti©s ¥©r0 borsd with "a sterile eorlc

C6 ®B diataeter) » 33ie agar discs ners 2?eg!O¥0G ^ith a steril©
•lisedl©,. fhe ca^tie.s i^era thm filled with 0.01 na of tUe

oultur© filtrate# tha plates wre thea-ineuMt^d-at Toom

tojsperature# • '

la asother sot of plates ths agar ciiacs irair© aot

SBmvBi^ as ia pr©Fious case, hut storil© filter paper discs

of 6 Haa (iiss0t©r dipped ia culture filtrate ware placed.
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filELS I?

GeyMaatiaa peyeeatages. of paddy seeds treated witli
cialfetirQ fiitrat© of friehooSnts ^ ejown on
Caapek DOS meiia ^tF"^:W©5iHt Cartoii .^iarees»

33

Ga3?toa
• Geymlaatioa pere©stage

BoimQe I . • II III If iwer%a ^ " •
of germiaation

Mo ear'boa 96 100 100 98 98.5

Siicros© 48 . . 46 38. m

Fruetose 42 48 46 46 45.S

Dsxtyose' 32 33 M 3§ 32

Soluble
starch 60 62 m • 68 62

©istilled

Water im 100 im 100 100
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BSiiiii ooataiaiag Mtmt# ms^ €gS,-4 mgf m eoapasrei

;t@ m^ 'mt Mt.8 sg, »€• €©-.iig:»/f0ip.p#pt©a% •»&«»'

.attd a«©aiiM-. siaftiat^TasfeetiTOly C.^M®

0©:fi^%©- Qf^ ;g#^®iaa%ioa. ©f pai^- seeds •

ms -mtieed ia tk©'eiiitmrs 'filtmteg' S^resp-aetllw

ait^gea soiii>e&» iaMMttom was'i. kQwm&¥ '̂ greafef Ia

filt:rafcss .#f s©ataiaMg _;sodliim Mtoat®'"as-tli#

ai;tF®i©a SQwref* fMs-was

B®i4« s^lpliat© Ctscie

•• - lsxl»i. g^ewfcfe flsf,%te oygaai^ :sas attejatfi m

.tl iaya# fl^ ii^- ©f tli@- m fee iay fias-

;a#r© m-s rapti Me .|>®rt®4 .ft^' iiintfe'

%# taj aftey- ia^eiilmtioa#- ..Fsefis®# gwmm of-a^iai

'^seMiss-afps^et at tM&' p&riod* . m

-gtm^ wmB wlBiht® after flie twesi^iysfc' 4ay Cta^l® till • "'
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fAELB ?I

Clarsiination-'pereeatagss of paMy s-seds treated with enltiiye
filtrate of fylpfaaeoals .paai^lcfeii gmm. In Caapeks Box
aeoiim witli' Giffersiit ni^Fogea Bourees.

Gsjisiiiation. pes^centag©
Replications

*< Hhr <>*1* W «««<•

soTirc©
—r^ """IF"""nr- IV Av©rag@

Ho IJitrogea 98 94 94 B2 94.6

Soditis aitrats 34 m SO 30,5

ilsraoai'uia
snAlphafee . m 68 68 70 g4:»S

m B2 • §6 62 S4.S

Peptoa© . 62 54 4S SO 5i,0

Mstilled
100 XOQ 100 im 100
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TOO

T
\A

lU

5
s
<
te

2
j
J

i

9
tii
3

s
Q

eoo

500

^oo _

300 _

200 _

lOO _

o _

•NITROGEN SOURCBS

PERCENTASE OF JVimBlTlON OF GERMINATION OF PADDY SEEDS

TREATED WITH CULTURE FILTRATE OF TrichoaoniS GROWN IN

CZAPEKS _DOX MEDIUM WITH DIFFERENT NITR06BN SOURCES

lu
(9

Z

w
u
tt
III
a

70

SO

so _

AO _

30 -

ao_

lO _

o _

-nitrogen sources-

NO nitrogen .

SODIUM NITRATE

Ammonium sulphate

SODIUM nitrite

peptone.

i



-A

X

* • ^

i?mi5 ini

Brj welglit of myceliiis ©f f^iehaeQiiis Badidgkii a.%

diffareat psj-iods ©f gro-wth ia sso^aified Ggap©k*s-Dox
seiiia®#

Pefiod. of .Average Bsf
gi'oxftte. weight, of

s^eelium

Q days '' 93

7 " , 112

9 " 146

11 . 238

13 « 336

15 « 487

17 " 51#

19 « S48

21 " ~ 668

23 em

26 " • . 6^

27 » 627

30 625

42
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fhm #:f pmQl%

%fitb fiMtate mlieeted ©a thm fiith iaF a®

'Mf^- m tS- wliil® ©» twea%f^S^st iay ms @s low aS'

3S,* till)#'•-•!&»» laMMtoJijr py©p@ft^ ©f 1ft©

©ia.fe« .filtmt© 'iaii^®ms®il 'w$.th tfe# mgm'&t tfee emlttiTO atta|ji«

tef m iidiJiaiffi"" i®' Ms% '€#» ' After m^ meb

"elMg#». •• • • • ' ; ' '

' A posMi¥@ «0rralati^ .betweea th© mg© of

to ^0^©!% 'l^e enite®

fS #f "enl'feJKr© fiitote mt f@»t0<ls. •

mt' gmm^ ®t tii® faagiss in -^® Casp©M*s»^x

¥sis- s^ee^i^i twm flf^'iay aft©r mMtm iaF®

-lay* -of&

.f0a@-to' -fwii ©a tw©at|'ftet day aai 'Itoa .f@2J. t@' €»i

©a tfe® ^ay*- CSafel© » -' • • • ' • • • * •

~ • ' • • • '

• aityat© Mm £mm€ -t© mmtt m asftei

®if gey^imtiaf -fai# mpM iTmh2.m'% aad M}.*
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-nil

Average pe3?eeiitega' ©f seefisj. afe
ii£fe»iit f©riois of gmi-m. of j&gieMmsla mlMAeMl.

Average g©rffllimtioii f^seaatage

<}f growth 9.13.. ' Bistiiigsi
mt®y

- B m 91 100

• 7. n 96 m . 100

9 !i 92 , 91 100 •

11 »? m ' 89 100 '

IS .It • ' m' 89. 100

•• IS ft
; 77 89 109

17 tl m - B9 100

. 1© ?f. 'm ' ' m 100

2X • « 3S' 88 100

83 it 3g 8@ 100-

2B H • • 3S S8 IQO

8? n S3 88 im

« 34 88. 100

44
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TmiM m

Hydrogen Ion eoacsjitratiofi of th® eialcure fi^.trat©
miiai&lcii gyom oa mm,£l ed Oaapek*s-

Dos jBeditaa at different fes^iods q£ garo^tln.

X

Feyloils -of

' -Cirowtli m

Initial pi•. 0»o

S days 6»8

^ 7 •" 6,8

9 " 6.9

11 " 7.1

13 « - 7.3

IS « 7,4

17 " . 7»6

19 " 7.5

21 « 7.6

S3 « ' ' 7,.g

7.0

87 " 7.0

^ " 6.9
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l£lle|g:Ljl£^g,^l;txiz'.e,,,.glltr_a.te...-Dii.,.t]be. .-geriiiaation of seeds

fha eialtura filtrate of '-griehoaQiiia i^as

fomd to @se2?t'a asfinlte inhibitory effect oa the gei^iin^

atloa of seeds of toaatoj feriajal, eoi^psa., cueii^er and

fefelndi® Bmt til® 4©gTOe of iuMfcitioa diff©raa iiith

4if.fe:reat seei^# Ss© was M>gliest ia eueiiaber

seeds, b©lag 66.6. ps^eant- -aae lowest In toiaato seeds, ^eiag

• •p©i'#©iit« • i\a iijhi'b-l'fcida ot 'S6«^ i#as iioteG ia bj^lajai

seeds, S4»2| ia .eowpea se©is and 42jl ia •Ffliaainsaeds. •

C Table XII)»

.OR 'ttie.^^amtlon._of radiele
^lmm£LB eyf....gergiirmtiiig seeds -athar ths& t)addv.

the gTQyth of 'tl^e and- raciel© Qf gersiia-

ating seeds of tomato^ briajal^ cowpea^ eucumtes' and fclsiadi

¥as -retardsa wlian tlsey ware treated witH eultiire filtrat©

^UBt as ia the case of germiaatiBg SieedSj th@

fflaxlEjffia iirtiitJitioii of rasiiele 'aad plteaiale was mt@& in

ease of eaetMl'@r seeds and tlie miaismBi in tiie ease of fcMadl

seeds.

fh© pere^tagas of inMlsitiofi o# radlel® of eo'sroea

seeds 84 h?s, asfi ?2 hom'S after treatment were 44,1^5 '









V-

<

&2*0 qM respeetively tliat -of pltiiiule were

2S«1#5 ,39«0S m& BSml$ y9spactiir©ly far the eo^rsspQading

peyioGs# (famss X? aad X¥I) •

fibi© ipereeiitag-es ©f iaMMtioa of radiele of

briii|al seefis 24, 48., aai ?8 liomrs affeer treataeat wefe

36«6,- 42m2 fad 35.7 reBp#otii?ei|^ ^il© ttes© tb© pltamiile-

aiiring th© mTmspQMIng bomrs mm 32*7^ 28»7 -aa<i S2,4

(mi©s mi' and XfSIl) . '

Is tomat©' seeds,' th® p©i?e®atag©s of iofeiMtioa

of-rafiiele 24,'^S aad 72 tiours after tr@m*fem@at 37#g.,

43«6 aao fi4»9 respeefci¥ely while tli©s©' of plmaiAe ¥©r©

27*2 aB<3 resp@Qti¥©ly euriag t&e eorTOspoadiag periods,

CfsM^s XIX

In bhindi seeds, tli@ pereentages ©f geraimtioa or

•radiel© 24, ^ aa€ 72 kows after treatmeat were 33.7.j

and 4BmB respectivalj t?^l© tlios® df plmftd'© vem. 27.8,

SS aad 40 rsspe^tiTOly Ctables 1X2 aEsi HIS)#

Effect; Qt QBltiga filtfata oa the gea'ainatioii aaci eloagafcion

Spores^ -imMaleM

sad HelMintho"spogii3ffi haloaes showsS ifihifcitisa of geminatim



















•61

' wMm treatedtm. e?2lttti»© flltrnta ®f •

' teiiSEp' ms- M ^t&© mm at

- « -StelBW- m 'th®: ease ;@f .Me3.mitii:hftSi^

" sf©f©s* iiptatef whm miilutad

. fiatiie© vftittat®; was" •- ;. ;fM, i^M^iea -. ®f••

sr--#®y©s..«s..f^^esB|'^i.j;rt^e0i •¥^@a;to^ mimimn @r

"Wm fm-Mmmmi: itrnVlm- IaIIX>.»~

/ •. . •--•^;,W^mrnksm,m' .fefei'Mtfea•"ef"P-astelatla.-gr^nyA^

iiliat©^'teia#fi ts®@s •

.tsbe, -®ssm, #f: the i^mm%i&gB'''

• #f 111-•paiilmttd Sm amtrnB

tiX^mtf d34«|j©i l®;.^i-50©-,tia®gVw®r©""-,iBw4t^ ai.-4

• - - . fb® i^iMtoa -@f feyalaaiioa-af KalaiatteaBQgiafs

st©i?®a ms im toeing si.?#- '^,0 aad

, Mmi ami matar^

flltrat-e Si3aite^'10 .aa€. 1.Q0" V'' -

-_-lsttsibJl^cia %afc.© ©iQUgatioa ^lys'seiitsd la
all -Qtssaisas* ^-fti©'.ii^lsitiQa ms feig^st ia





•A

.spores,aa4 lowest in spores,

aM 66.3;^ iifeibition was iiofee€ 4 aafi 6 toiirs after

tTmfMBut witli tJlie ©Mltee fiS-trnta la tim. ease of

spores, Pirlcalagla spores ejsMbiteia •)8S«4^

Bn& B2^10 iabi^itioa aad HelainfchosDorina. spofa's

aa^ iaiiifeiti©a -diiriiig' tli@ ©©srespoa&iig peyio^s.

lo. ifcaag© in tit© activity- of tb© etiltare filt2'4ta

vas noted as a T^sult &t tailing 'for ten and twmty mimztes,

The germinatiaEi psyseatages of pai^ bbMb i^ mtT&ated

eultme eiltmt0 bM ia etilfeiira filtrate t'©il0«l-for 10 md '

@D laiautas wem 3^3^. 3^ aaa..33--r@sp©stiirely» ^Aiitoelatriag

2?©(iiieed tli© t&xieity.of tlie eialtwe fil'fcrat© only to, a vqtj

. limited eztest* Paddy siseas ,ga^© 41,SS^ g&mtmt±om ia

aiit©gla¥©d eMlttsre. filtrntstf-- '

• gul^r© flltgata a-a riee saeMAa^a

Eq ¥isil>le ©ffeet was a©t©d yhem one laoatli old

i; • pad% ses-dliags were planted in CBltw© filti-at© in such a

iaaEm@f ttiat tlie ro0t system was eoapletely iiffiaersei in tim

eiiltur© filtrate*

V
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f ABLB MXY _

Average gem ttifcd leagtfe of different faagai apores
treated with etflto® ttitpata of Jrisat<mBU padalekll.

„ ^ • ( la aic^oBsj
saltaaga^

" -, , , 6 l&mfs

fr@a%- I II tXt 1? Mean I IX III I? ialibi-
mmtB.. tlm ' •• ti©a '

•^ Ctaltiir©
filtfttt# 9.2 0a 9*4 0#6ii^9.33 69.3 13«1M.0 13.# 13.7 66»3

tea- meiliMas.t ^#4 31.S a©.3-.^.#,38.- 42»$ 41.1 ^»0'40.6 ^♦.a§

Mstill0d
water 42.6 41,0 47.141.4 43.93 72.9 68.4 66.8 68.2 69.08

Oultu^
filtrat© is.g la.l 15.1 la.l 16.13 32,4 19.8 S1.3 gS.8 SD«6 gl.l3 52.14
9lli!IO@tll<-"

•ated " •
aodlBa 21.3 21.2 S4.3 ^.6 ^.35 42.S 47.1 44.4 44.15

41.0 4S.3 41.1 ^.6 41.^ 76.0 73.0 72.0 72.6 73.61

jto?,a.4gi

cvatwp&
filtrat® 12.2 18.2 13,7 ia,6 12.68 60.1 30.4 31.9 3S.1 31.6 31.^ 37.7

Uninseiil*
ated

aedlm S4.3 g&»8 25.8 84.9 25.90 48.6 60.2 52.3 51.2 50.58

Distilled
water 36.5 36.5 41.1 38.7 38.g0 , 63.8 66.9 64.2 65.4 65.08
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Cermiaatioa percentages ,of pad%' se©ds treatei witli
. q^^ltmre aitrsli©, toiled aaa autioelaTOi*

, , ,Ma..till©'g. water
•'-Boiled Boiled. Autp» Boiled Boiled Au%t>» lolled •EMled Autn-

R©eliea1;ions for 10 for 2© elaved for 10 -for ^ cla^efi forlO.' for 20 elavea
aiautes minttes siisiites mMutes aiEutes. Mniites

• .1 ' '35

I.,

35 43 89 ' 88. ^ 87 •• 99 100 100 •

II 33 30 43 89", 89 87 ©9 • 100 100

• III ' '34 34 .. 41 @3 83 - 8? 10©- • 100 100

If 34 ; 34 33 . 89 8g 06 ' •• 99 • 100 99

or.
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B^fe '^©a .sseiliaga i©iroi4. ©f ••¥©s'$. flaeei

ia ttoe filtrate^.'.i?©liiag '©f l@s¥@s_ms fr0duea€'

af%@r .48 'tours#.. ^d-s ©ff^t ^hstmmWf whm

3U@h a@gili^s sere giib-s:©tB@atlF\..f2.a©©^-iJ^^ 'water

f0r'4"teirs» ^., ..• "
' •

MSmt ttm .^6.^ ar'QMi -m- tsaaiiiagr -iafirifeiifesi" iritfr ©mtiii'Q

. ^ • • -'•#aa%" s#©is mm fM«#i -©a. i^ist afcsorfe^t «dttei

wq61 ia'sterll# paferiil^fS'-©f It'en' als©*^ IHi© s@@is mm

»d' gtav tm'W Mysm tills

pertoi'faali: Msh'WBS' ¥€tt©i'-witii' 5 li'of smls^lmt s©l«ti©ii

Mtm Mttm&th -^e -s#@iliags -rore Irflgateii.

ifitfe,® ^ 01?.. tiv© fhe plaElss •

. @^fc£tei. a- -W&mtlm M the 'fe©ight» ' oliW

i@a¥sg,. ^©wd y^l@¥lttg'fi?«m"'tk© 2m" ©awfis, ms

f^#wd 15^ mmmBls iwm' tM 'icMsiaris* 1&© leaws •

ta»s®i aafi fiaaia^ Smesrs^st .Isaw©-^,^^
dia yeilQWiii'g' @ir@ati»ii# it was .p^sr

^ '5 • .

tlaa' til® ^l©s1?@s :@f tb© ^asts kep-t ia

-e^at@S aai mter#

mttrnst mf. 'thm .galtag® :^ltgate oa ttm
•§l^&m -• ^ ^ •..•••

:Sl«at-^©©^©Mie' spi®ts .wfi?© p3r©fi«#©4 tfe© steEil©

etiltiire filttat® '^s plmmA mi laaf laaim aad l-©af slisaMis
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0f 45 days old paddy plants^ after making slight laju!?y.

¥itli til© "mlp of ea^borasitm powier msiag aoist abaotl^ast

©ottoSj imdea* asepti©- coaditioas# The spots wers •similar

.to fefeat. prpdmcsed t&a ofgaaisM ©a^tlie padiy^ plasts la

aato®, Uh® spots ¥©3?© straw etloursi* fhey did ©ot

' iaereas® in slae ^wbu. aftsr se-wrml ffo •such a^erotie

spots eoiald b© sa©a on i@av©s ••wPea.ta^ with uBiaoci3lBt©d

•sedim OS? di-sliill@d mfeer imder^ tHe.-smm© -set of c©aaitioas»

fh© effect was notieeafcl© in th@ cas© of imSlluted ss well

as <iilmt©d eifiturs filtmt©»

the sterile etiltiire •filtrate Qt the organisB

was applied mn leaws aiid leaf sheuths without maMng iajury

with aferassi^e no 'el©ar symptom. e0i2l.a toe aotieed eveatlioti®^

the p@iat of applieatioB. hmnm slightly yello^sh in colour*

Baet@rial plate feieiassair

No iiiiiMtioa soil® was fora@i.¥Ji9i3 tfee s'ua.ture

filtratQ was applied in piste eultures of Baeillua subtilis

either fey tfee cavity m@tto€ or by th® filter paper aetfeoi#.
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It is fciom w^wk eertala,.

fatltegeatc ^©amorgaaisns pyMiiee •netafeoli© mh&tmm&B.

ia ©nit®'© ¥M^ m& t&Mle -tQ^plmtBrn' Fof Aastaa©^ C3,siis©tt

&ss-.gs«i f stsl. md ' ImimtBA %ymms3^mm$M,

£mm th& ©Mitar© filtmt® &f tli@ toaat® ¥llt -.ftispis Fmsagina. -

wMl# HatMaaa isolatM

fossiFi# frc® tb@'^Mi© QTgrnlmm :

m4 •c^-fie@liale a©M v&ib isolafe#i frm tit# fiit;i?at0

Firimsaa^ia-.. &mm& by famwi m& Xaji Cl^# | -alfeesimrle

'mm aai

- ^Qfe^teiag fs#is; W' %ttmmWwg&ie

C1S49):# 43.2, ^©a© smijstiiatest ife« applied m fim toosty ar®

%@- h& eapaM©- 9f iiiiii©tog '.syaptess mcii?© m l®ss

to tl^sB sestt'la-•safellr@#•

_ , • in

fgl^h^aonlfl iiadnleMli- A©a -a|?fli@4 ©n Immmm «s fomi'

proia&e© 'saey^tie spsfes wMsib ta €©3,«ii?att^ sa4 -

aMpBe%s closely'S'®s®afel@4 t&@s@ % tlie fiag^

mi«p .aatmrsl. iaf@eti0B», ®iis iiicli«at®s teat tfe© ©Mi'te#

riZtfat© eo^©l;^€ sime t©^e p^ia^ifle itocfe iu all

^^feafeility,,. is silailsf to t&at ps^tneed . tarn o^g^sm
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iQ fehs host# ffee neerosis ms svideat even at a dilution

of Is iO0» -Igisari aa«l Kajl C3.9£4> obtaiaed-siiailar asierotie

Mssimm 0a ml&g the toxia of Figieulayla Qgggae.

•. fls@ f«^as la e.aaiafe^r of-e^tos soiutioas-

to dM-. out a asdim \^ieh Is h&st stilted its growth aad

t@2ih j^roSttetl^-'' .growth;ss" ^eteja^ea- hy; ds3r'-*a3^l.#it

•'Of -th&, -^taSiiei 'la metSiaa. .

•• superioritj .of tMs 'ae^iiia -©wr ths /others ms at all

stagas of groWth of th© fangus* ^his meiim was also fouad

t©' be Mst-' for the fro^uetioa -Of•toxic matatedlit$s ia _so -far.

.as' tte - 'filtrate of tM« aaii\am."--frodm0e<3."mximiia-, ".

i^Mtioa of geraii^timas well as radicle md plusaO.© el@ag«i.

' -atioa of •i^ce'graias#'' Czapekl's a®^um -was alsost as good aa -•

Ssapolfi's-I^x. ffiiiiiiB#'' ©iffereat' fimgi are. Imom. to prefer ,

differeat ot^ia for their gi^wth md toxia produetioa#. Tims,

ii^le gro%-tli aa4 to:i^ proouetioa of th^ present fttagms sas

foaat to h© ir#r^ poor ia, •Bolutioa.,-Bos^a 'Cl@a?>foua4

tMs aodim.to.be tho best- for ftisariwrn msiafeotum. Similarly,

^0 wMoh was foim^ hy. faiaarl aafi ^|i (19&0 to b@

good -for the t^a p^rodu^ioa of ariealairia oryaaa ^as fomd

fe too poor- for ^riehoeonisi^ Baiawiekli« Ho-^e¥@r,. egapek* 3 .

aad GsapeM^s-Oosr ss^na vero fotmi to t^© good for th© groiith
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and ^jcin prosiucljioii &f ^nagi T^jr ©apli©!* tK33?k©ps

al30« Thus B^an (1949) foiaad tJi® fomep aediiisi to 1)6

hmt tm sQlai^ -Epistossii^ (1969>

msed- thB latfc-QP, laeaiiaa ^tisfs«to^y .n&ile studylag.-tia©

toxia produetioa of eeptaia isolates of Plpieulayla orygao.

^he tise^of dexfcpose in th© plaea of ssiorose ia

0;sapsk*^fi^x 3S^itia, ¥as foisiiS'to ia^.roig^ gr©w^ and

toxis pi?©iissctio& of: mstoffiSS tia^wiekii m a ©©.rtaia

•xteat* growth of. tiae ©rgaiiisg ia tlie i^dliia'. eostaiBiag

froctosa oaly l©gs thaa half of tiaat ia tM medim coa-

taiaisg d^tro#®.. But with mgmM to the produetioa of" toxio

sata|j@llt@s fnistos® was aot go poor, • fhs psrceatag® of

q-- , • gopMnatiOB of seeis ia tiss eiil-fctire fUtpat© of media

©oatalaing d«3stros®, giieros.© fjmctos^ ¥as to t©

38y 43 aai- 46:.S rsspeettir^lr* Solmtele star<^ was iavsriaMy

f OOP with regard to the grow^ as yell as tte© prodnctioa of

tosie iB©tal5olltes#-" • ' \

. fh© nitrogen'source was ^so- fomd to'l^'e eqiisdly

i»po-i^ant». Eventlioagli the imgUB mnl& utilia^ •sofiim nitrite

.ainS p^ptoa©' to a certain 0^teat9. Ii?0¥tli as well as toxin,

produstion vas poor in asdia eoat&lisiixg thes© sutestaiio^s#

Mmmmi'm siilpMte ms pmetieally mfit for th© growth of the
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orgaoi^. So^ima undoubtedly the test foy growfeb

aad produetiaa of to^o is©tafeoXit©s*

fli6i esx-fcoa m& sltmgm sources ia the

thesreforfsj sa©®- to- #x@3?t •soiis-ifieraljle ia^eac© on tli©- ®?o¥tb .

as woll as toxia pw&Qmttm-M tbe oygaaisa, tto© ^@st- ^emilts •

fealiig o^taiaei-•»&« ^stfos© vas glv©a-a3.oag wltli soiiw

iiitr«it0» iMie ,*^0 ffo^sti^ -of-maximtm-toxle .setsteolltes

v&M aotedi ia t^© rrfsMim. was best suited f oy' gaeowtlif tfe©.

rasialts obtained ia tbe oth^T stedia go to show that ao yelatioa-

sMp «^sts botw^es tb® e:gteat of growth aad the ^KJtmt ^

toKio as^tsboiites produeei by the organism. Sv^atfeom^ the

growth of the srgaiiisa ia eertaia aofiia '«ia© poor^ the qu^atity

of toxic ^tabolites grodtea^at determined oa th© basis of

jseed gei'minatioii bioassay,> does mt soeia to be proporti^atsly

low.

TtoB' toxiA profiaotioB was fomd to trnvmse ¥ith

sg© of the euXtar-#* ito^Eaiia growth of the faagas md pro^actim

of to3Eia was atfeaiii©t -^©ii th© cuXtttr© ims thre© weeto old.

fhose findings ar© sore or less siailar to those of earlier

"0 works like, that of Fahs^ (1©23> 2entmeyer (194l> ani

Scb^ffer and Fringl© (1961) who t^rked on othor pathogens*

Inhibition of germination of pad^ seeds was co!2^arativ@ly

low in cultura filtrates drawn from younger cultures*
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Keeplag mm aultare beyoafi tlirea ¥e#ks dl<S not iaex-ease

the tosicitj?' the eulttti'e m^&t®, ms finding is
Blmllm to tiiosQ of aoote^ ^ BMwm AmiiiotrX
(1067) an4 Eiag C1967) •

fb® liirtailsitoiy frop©rty ©fth© toil0 astafeolltes'
by is not Iiiait©4 to Hm

sfeis osir» c^tur# Hitrate ii^itod ^t oa]^ tiie
- f©mjteatioa of s@@^ £iW0 other of plants vls»-
©s««sib9r,l)3^jsl^ Msia6i and toi^W, usea to the
present s^ii^s, but al^ their ^li^e el^
atioa* la th© eas© ©f cucus&er see^s th© ii^bitloa of

gei^lnation and also th&t of ifaoiole ftliiiaal© eloagatida
,ms higher than that in se^as«:- "'. •

, •• fhe- cult^ a;xt»ate ^s.'.found to psssoss anti- -,
ftogal prof@m®s in so far as it inMMted the gswainstion
aafi gera tahe ^ongaticm of eejftain fungal spores vis,

iasialaSia aais^, msiais fflms and SsialaShaaisaiiBi
^he i^Mtioa of gei^aination. was hi^er in the

caso of spores^ But in all eases th@ gemination
percentage iacpsase^ with a corresponding J^reas® in the
dilution* Biaiii^ inhiMtion of spore geimitiatlon by the
toxiM produaed other Itengi has been noted ©sriier
¥or3^rs also, fhus Brian j|| H (19Sf) notefi a reOuction la

72
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gQriiiaatioa spaces of a" mmh^iw «f fnagi iaelaaSjjg thdse

sOaSmM treated liltfe altsmayi® aeid.- Is s

like aaaaef LiiSwlg C19S?> fona^S a rsdi^t^ldn in gsradlimti^

pereeatag© of .ig3l?y;y^4^||f gmetieola sgoa?©s wfeea ti»#at©4 mIUIi

tfe@ t©xiii pro&eed % ag|feiiTO>
r-

Th& gem t^iW® eloagati-aa w»s sis® iliffereatly -

•affeeted the feeisg in thm ©ass'^f

• 'tMs. 'amiMg-tB' Mis^Mr ^ -tliose Qf 'Brias

iWSt} vis© ^tuad tfeaftli® BsteasiQacf gem-tubes-of-spojeg of

¥@r@. •41fr^eatlF' ieMbiteS fey- "th^ etiltttr® tiltsat^ ot ..Altegmjgia..

^l^;..liy£:mtb®clmi yemiQa^iafe ¥as''«xtreis@ly'

g©s®iaaticm' b^iag •••^empiofc^iy F^ariiaia' ms

"ipesistaat wbJLl© Batfytie mill ^tmited -gem fciibes#

toxi© friaoiplQ ia th© eisltiir# filtrate was

found to le therfflostal>i«« fhe aatiyity was not

e^osiag it to 100**C» for twsaty siautes# Sirm autoelaviag
at. IS lljs pfQssar^ tm' tmntf laiJMt^s fesmgbt about only a

•-Slight 'dQsipesse in -tke aetivit^*- Siaiiaj? tlieraogtsfel® tt»iie

T principles ot ftiagal origia have fceen iiote4 earlier wojkers

also* Thus' Fal^y' (1923) not@d tliat th# toxie sufcataaces

• proaiic©ti %
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Aihorngs mrn'mt hy toiliag*. X?¥iagC194#

f@m€ tliEfe' @ma amtoela^isg ii6 ao.t- ©toauge tk® activity of

"©tfeer Wmtmstsibt® mtaMlie prfaciplas

-, Imm tor C1934) ilQmy mA- ;

Steym aaia, 'Agailiat^i (1©©^*

•MitE "Qi® ^^eyiii^t^;©vii0B0es a©¥ ai?ailafcl@, it

S eattaot ©aifi' e®yts.4iiifey wbtMier %h& fj^iaeiple Is ,'

ttoe ?Tm% syst« -ss^filioia. ir£lg.at©i

^%h ttltmtm a mwtmim,^ ©f

. steitiBg# fiiip^w •

fte eaito'e'ftlttste ms a©t to

- • • B&eiilna '^t.ilis« •M&stlieF-it S^tMti0» ia

,4-: ' ©tiier '^©etes ©f ;ba©t@?S;a ess "%e M©m #al.r #iirtti#r staiies,#
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SM&R? MD mMmsmWWB

a® aMlltr ©f m&hg>©0ai^ to prute©

t©xi© .si©tafe02J.t©s ia eilt?^# ms- 4@t@raiB©cl toy

srgmslsm ia.ai"ff@rest. li^|iii€ aai by testiag to-

@YiXtixi!# filttat# taw Its efte^t on pa<l6y '.plaats ant on

gemioifctisg s0©is aai spmm -Qf ttmgl»

me emtur# filtrate of fylgngggiilg

wiiea applied oa p®d«|y l6air©S} was fonai t0 protee© a^oroti©

spots- «iiieh- ia eoloiiratioa -aad other ^speets -elosely r#s^bl©d

those proaaced ^y the funpis aai©r aattiral -ia^eoti^# This

iaile-ates that the 'stsltiiro. filtrate ^ontsinefi,- soae to^e •

priBoipl® ¥hi©h, la all pml^aMlity,. is' similar to that

. proiaee^ ^ 'th© organism ia the host# Heerosis was @vid@&t

Bwm at .a dilution of 1« 100#

Best guivth of the fimgns as <lot@riiiae4 by dry

weight of th© isyeeliiiia ms ohtaiee^ in Gzapek*s^Dos mediws*

fh® superiority of this aeii^ owex the others was aoted at

all staged of growth of tl^ fUBgus* For the froiuctioa of

toidLe isetabolites also this aediaia was 'fomd to fco the t3est»

t.



Shsx'os® fea b® a §09^ eaffceii sotiree foT

tlie of miwlekii. .fli© vm® af aeztros©

in plme© ©f mieimse; ia Cmp©M»s-lte seflina the

gTQwt&.aai %@MiB pratetto orgaaisa t© a- e@itsia

@:g|;ent* Mst aitsr^gea '&msQ&- mm fcimi- t© '^©

s@ilm sitmtB.,/acw^sEi @f CESapdk^s^Sox"

- 'iJSQdiisfsteii ¥as. '.^^4 "KSk Sj^rsas© "

tM age-0f tte :miimm gtmrn'mA

was ©iiaiaa^ wl^a-'te® ms ttoa® ii©©Ms

.„ ^ fS©p©3p^^-Qf •^e-'^nltufe-fB.trate

ms SQt •eonfia^d t© fiee s©efe ©ii3.y« • mrnirntlm as wll

ms pXirafl.© @loogmito.-@f se©ts fiw ©tfe©:e

sp©al«i @f floats 'ets» emeiralseir,

aad w@r© % to eultee Slttat;©*

€f!f©©%- ©f th@ ©a ©uoiM'b#!' wa^ esa-

sitesBly ^0a%m -feaa tMt oa ©^©r s©s€s,

tfa® eisltoe filtrate f@Mai t® i»0s0ss aati»

faagsl pfo^etties. tii-s® It iaMMtai tfee gemiiiatim

m^ SBm -tafe© elosgatiois' of ^artaSji faagal sp®3?©s irSs.^

P^giiiagtraaf. mtCTlBrIa saama, ana aeiaintho-

PPBttW iiagi^aft Siia iiOilfcitlon was highest In th* easa of

RW.^al9ti4» spoTss. .

/
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The toxic principle in the culture filtrate was

found to be thermostable# With the experimental evidences

now available, it. cannot be said vith certainty whether the

toxic principle is absorbed through the root system even-

though seedlings irrigated with the culture filtrate exhibited

a certain amount of stunting.

The culture filtrate was not inhibitory to /

Bacillus subtilis.
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