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INTRODUCTION



INTRODUCTION

lmmasing attention is being paid m recent
tines t@ studies on the gshysialsgy of ?3.&&% §ath@gﬁai¢
fzmgi in order that a better w&am‘sm&i&g of ‘the mechanism -
of disease development in z:«lanm nay be m_ssi%la, in ‘my
"saaéaa ’fuaga}. metabolltes é&v& been aséig#@é key roles in
| ’e:hase a&ehanims. i‘h@ metabolites so mylicated include
!smmas produead by the orgznisms canaamaé. Eventhough
‘their importance in plant diseases is now mr‘é or less |
- widely s*eﬁsgnised the ﬁnﬁa riation relatiag t@ thair natnm
and m&e is stili omy of ﬁ'mgmn’sm eharacﬁer.

.'Parasitm, &is@asaﬁ @ammﬁyaﬁs@ af_s’ 3 gesmt of
an mtezehangé.‘ of metabolites he‘@eé&z the g#msii;a and
the invaded hosts ""ammihast’-?athagm interactions are
now- Eeliavaﬁi to. invalve te}xiﬂs. ‘The concept of toxins in
plmt pathology emargefi from thga work of Hutchinson {1910}
on a tacterial disease in India and by the time Gaumann
mﬁm@eéé the term; 'toxigenicity' in 1961, efforis were
being made to find out a correlation between toxigencity
and pai‘:hégenieity. | '



%)
&

_ }imy z;lan‘i: gatmgenie fungi aad 'baewﬁa are known
te z«méuea toxic metebolites in culbure alse. Ths presence
of such sxﬂzstaneas m a zﬁam‘b@nm soiutian Goes noby |
hwev&r, neaassarny imlieaw thas:a as eama tive agenbs
. in aatmally eeaum'ing parasitﬂ.e éiseasw. | K@swrtmms&
m of th@m hava h@m shom experimaﬁtally to pmﬁnce
texie aﬁ?eets on plazrhs. m:m a few of tha taxin@, like
the ones waéucsﬂ by }.?g‘» minthogporiug .

' M are: s:;eeﬁ.ﬁe %a the hosts on which tna argzmi«*ms
are yaﬁmg@me, others nre less specific and gan aet on a

- wariety of plants and on mbcro-organisms like é&&t&ria and
fungi. ‘The prosent trend in thought seems to be that toxins

- - ars.only one aspect.of & ‘more complex and closely knit chain
- - of physiclogical -phenomenon which is still poorly understoods

‘ ' Current mtara% in le&m:mg moTe. a‘i‘s@ut the toxic
-metaimlitas pméuesaﬁ ﬁy yathsganic srganiﬁms has ymmgt@é

* the gr»ewnﬁ investigatim. ' The rice stackburn fmxgus

- mw W Ganguly was chosen for the study on
éecmm&-éﬁ" the. severe necrotic syuptoms produced by% this |
mmﬁgam - The dark mﬁéﬁ.ézﬁ _}:«mwn Qatehaa : n,ﬁ‘t;én govar |
‘extensive areas of the. leaf sheath. The involvement of
some toxle. yﬁmiﬁw is the wﬁwt@tmﬁ of characteristic

;&iseas;;@ Smﬁ:msia aas, tbevﬁfcrg, eansiﬁerea possible.



; Qha ﬁrasent stuay is canf&neﬁ ta tha taxie
m@taba&ites pzeénesé Ey*;'u w-:fl;

Ths auitatility ol differeak media as wall aﬁ éiffarant
earban anﬁ nitregeﬂ saareas fbr the hrewth ef\%ha @Pg&ﬂi&m*«
: and: gfaénctisnzaf %@xic m@ﬁabolitas ﬁa?e ée%armmneﬂ._ The
*eultare ﬂitrate was assayaé for 1%3 taxie yragerties on’
‘.paﬁﬁy ?13&38 as w@ll ag- en germinaﬁing see@a and fﬁﬁg&l

' sparea.
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REVIZW OF LITERATURE

4 number of workers have found that m.axzt pathogens
¢cal produce tozic mebabolltes. ;:?hzss, Talhoys »_(3.9‘5_13 '_fo;und,
. the possible significance of toxic }m@t@@l&t@&:pﬁ W
alko=atryy in the ﬁgvalqgment of hop wilt g,mytémsf. Gaumann
(1957 described Fusaric acid as wilt foxins ?"xém;z*i and ﬁaji
;(10*54} isolated tuo crysfsallina substances texie tc the growth
of Pice plants were, :lszﬁai:@d from the liguid culturea Gf rice

elast fungus W oryzZae. Paper chramatography ::evealed
the presence of ‘wth these compounds ix riee plants attacke& by

b.L_ast fungus, . The. bwe toxie substanees ave known as occ-pleolinie
aeid and piricularin. ‘

The experiments of Rosen (1927) showeé that the
i culture filtrate of _Iig;s_azm W :ln Rmhar&s'
salution va«r“ texie ta cotton plants, while ‘chat in culture
madia coﬁtaining arganic nitrogen was non-toxic, In very
bright mlighi:, it was not.ieed that the filtrate caused
wiling more ragidly than in diffuseﬁ lighte. 1t was conciuded

that the eulture filtrates of W W on Richards'
.solution possass at least two substances toxie to cotton plants,



. one a valatila cemponné with sn alkaline reaetmn and the
”‘@thar an srganie salt in the forn of mitrate. The wilting
- was due o tha m:xé.e chemieal sahstaﬁae produced Eym@ funguss

&eameyer {1@&3 ;smduced a substance %:emte to elm
iisy growing Corglo ‘uizd on a 1iquid medium contalining
yaaﬁt axtract a:iang with other nni;riem:s sueh a& !szgswi,

: ?eﬁlag asgaragme ami &uxtmse, and. z"‘mmﬂ 1t aas the test
ﬁ%iﬂiﬁﬁ."' o N

ma ﬁmimgs of Eﬁaﬂ &i’: ,gg.. cm; pi»é-ééca that
'z':'esapeg’s sawa.ﬁﬁ e@ntaimg 3.1-15;’5 wems@ was witahle
a‘ _21@;1_ far m@ gfaamat ac‘bivity aﬁ& prmacmsa

“White {19%7} éemaastmteﬁ i;mi: suams@ wgs heﬁtex’

" than glueosg iﬁ ﬁ’iaharét‘s' mlmim for the gmv%h and

@méuciﬁca of ‘x:exie subsﬁanee bsr W iygo u_“", Cha

e ‘&%&f&i&g ’i;a Luawig (3-957} the t@xieﬁ:y o tme

- gaiwmua wbataﬁe» g:treﬁueeﬁ ‘Ey ﬁ minthospopivum

mer&ageﬁ with éeemase jin sugar eam’sena :m ths mﬁm and
heae@ gwater aeﬁivi%y, vas n@% ass@cia%d with gmater

‘growvthe



' Brian, ot al. (1961) shoved thet media comtaining high
coneentration (‘?. ”‘é?/? oF more) of sucrose proved to be | ‘
best suited for the growth aud activity of metebolie Sube
~ Stances produced %'sy: the fungus jlternaria S0lali.

| ﬁriaﬁ, st a;. cmsn mﬁziad nimgen as mt.rate or
| ‘easam hychslysam for the pmﬁnetianeﬁ’ alternaric. acld by |
 the test fungus Altornard solani. Tuey found that
| as mtxageﬁ saurca was aquaily good z;haa smgglmﬁ in conjuncte

ion witb a sui%:a%la organie acid ﬁ.ﬁﬁjﬁ {%??/v} s acetic acid being

g;artmu?;aﬁy f&veura‘ﬁlag

E@rry and Mran (1961) studied the effect of dii‘?erent
goupcees of ﬁitregm in the ﬁmauet:.aa of %@ms 'by Helnigthas
e 3 ‘He used Almo for assay, and the primery
toxin was gménceﬁ :La gteatar quaat:ity in zmﬁia eantaming

&menim ni‘bram, fﬁru@%d in deseaaémg order by amzonium
 sulphats, phenyl alarm, tryg;toghan, mathisnine, tycosine .
“and -asparagme, , Eéhaﬁ ‘Hew i%rtsx secdlings were used for asgay,
the sgeaﬁﬁary‘tbm'*saa pr@ﬁiueﬁé in high@st aam;at e;zz methionw
ine followed by ghegyla;aﬂme, ammonium sulphate, tryptophan,

.. asparagine and ammonium nitrate.



Fahmy (1923) while eonémting experiments with tha
fmgm Fugeriun @1@; for ascartaining the gzmd‘uetien of

wxins fﬁunﬂ that the degree nf alkalinity ei’ *&he eulture

ri}.i:rate inereased witlx the age @f the culmre but it za'asf':
ms“ff‘lci@ﬁb to ex?lain as the. eause of the wilt. pmﬁneea

when st:ems of hreaé beans were msartad iﬂ test ‘%ubes ecn- B :

taining t}w filtrate. o i e e A
o ciaytea gk ,g;,. (194@) snwad that the stability af

'-‘yauieilm in metabslism salutiea was eptimal at rd 7-8 and .

“ 'nc aetivity vas .‘ws‘t {ﬁheﬁ such seln%;ions %ez*e Kept at'. %

- for. 2 hours. Eut a8 salmim af pﬁ 5 vhen heated at: 6%3 t': é

" hours Jost a1l 1ts activity, ‘Solutions of P 10 and above
are stable. , In azgnaans salutims, ‘!:he aci:ivity of eru&e

P g

- geaiaﬁun 15 tmehaagefl on stending for evexal éays at gn 8.‘ .

mi'a (1955‘) fmé %hat tha pmﬁueti@n of. zaaxinmm
‘taxin t;itras s:as favozaraa in media with az; initdal pH af

chamateris!;ie $mtam of taxicizy was nm:aé m all the B
s samgz.es of culture £1ltrate after 42 hours, , independent |

of the ;E}H mlueﬁ t@ uhich thay ifzaé heen a&juat.aé. It was
- .'Aeamluﬁeé ’chat the tﬁxicity smp%ama am not exglaiae& as’

| a direct effect of' tize pH ami thaz the toxic snbstanea is
- aeﬁi:w thraughaﬁt the p& raage tesi;ea. .



A

The st;udy of Goodman (1§6€)} showed that the pH of
the culture filtrate of C n fisoug rose from

4.5 to 7 at the 17th day of mcamatieu when the pmduatian
of toxin became intense, -

" Hathur and ﬁathﬁr (1867) found that the ultimate
severity of s@eﬁlings and vascular bmwning mcraased -
-w.ith ineraasce .‘m pﬁ, espacially at pﬁ 8.:; ana even, whaa
At;hf: seedlings‘ wem placed on the culture ﬁlt;'ates of

L It was mpox?ted by Faelmy {192’3} that tha taxin
pmsmetim in the culture filwate of E.g._m Solani
incx-.»ased :Ln» eoneentmtion.ana pmduced ra_g;id *gi}.ting
of cut beans stem when plaeed in the e-ultm'é filtrate,
wlth the age of the culture, thareby slzowing that there

. was anf- inerease im grewth and toxin production by ﬁha

fungus with an increase m the number of daySe

- Studies of Picaea (1924) with the Eungi W

| m—ﬁm and Veggigi;;iy@ guhazg toth parasitic on

potatoes, a saprophytic W and &W&i
ot melon, led to the conclusion that in genzral the toxle
substancs eontained in the mycelium psssed into the culture

i



- . medium only in ald culture ia whieh a 1arge partioa of tha

ayeali%m was nlasmalysed. Clagton { 1934) wvas of the opinign
that the toxin of __agj:_gﬁ_zm Egbacun was prasent even in
young cultures. . |

- ?he ﬂn&iaﬂa of zantmeyer (1%1) cl»ﬂarly shwed
that the maximum grm«th and optimun prcunem{m of i:axin, in-
the case of Cergtostomells gm, accme& after 12 days of
" mgu'f:atiaz: eventhoagh there was s1ight produetion of the
paisonms metabelita on the 3rd day anwards.

ﬁcﬂerdmg tu Ludwig {195?) the greater activity of
‘ .the eﬁlture ﬁltrata was nat assoeiated with graater grovths.
. The results suggesteé that t@xins wore produced until they
11m1i;_ further growth .of the erganasm. He-proved this with
the test.f.‘ungns He: n ; ;

The work of Goodnan (1960) regarciinﬁ the pmdnetion
: >-of toxin by mm fuscum praved that the initial
evmence of toxia mcauction apzae&raﬁ on the llish day of _
inenbatien and ‘the ei’feet on toma‘i:o feliage became more

: _m{;gnse through the 17th and 18}&11 days.

 Research works of Scheffer and Pringle (1961)

|  with Perieonis W the causal agent of milo dlsesse
of Sorghunp _mlggm showsd thet the pesk oé? toxin content
~was on Z1ist day in resting cnlma;ﬂ tut cultures grown in

"
7
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a shaker f&iléﬁ %é praéﬁea tsm.‘

Sharma ami Agnihotri (196’?} vho cesametaﬁ
S .

@xperments with W Al 1S .ﬁ. Lﬂﬁfé feund -7
that the ng@fx‘ the fungus vas gra@n in the m@ﬁimﬁ, the

shorter was the. tizz;e taken fmf wil?:. ssmp%ms ta E:es induced

by the f£il trate. ‘ -

o Tut th@ studies of ﬁatimr &aﬁ Hothur (1@5’7} %xith

wmnmmmg1amnweﬁmmmormmiﬁaﬁm~«

£~ gumini showed that the age of the ealmre ‘had no offect
’ on 'Ehes ultimate merity uf the se:ﬁ&lmgs; ‘

- King- {1%7) i‘amé that 9 13@1&%&3 of 1@@:*&%1»1&

sg;a | differed in ﬁh@ z‘zmantiﬁy azchi @fi’eet ai:‘ iaeﬁhaﬁim .
tizaa on pmuuctmn of toxin wm%ha&gh all of them yraﬁuead
tam when gmm :ia i::zam%;s«%x broth far 2B weeksSe .

| ﬁgnkhala (1%?) isalatess‘i é&i@tem and dehydro=
" carclie aé.iéfmméﬁltﬁm ffﬁltz’aws of penies zostpictun
—-after 18 days of inecubation in 'ﬁmpeksoﬁai solution at 2%96
1a tho davks - | - -

Xrishnas«a&ya Gk 8l (l%i%} incvbated the cultures

of differvent isolates of Piri g}_&gv ria oryzge in CzapekseDox
" medium for a period of 16 days to study the toxin production.

r



-Spegifiolity of the toxie substonce prgdugsd fuged

‘The toxic sm:stame pmﬁma@ ‘Eg,:f Sax ; Lygonersics
whea gra?m on a zaaéi?isé. Richerd's solution eausaﬁ m%mg .
eﬁ.’ eut bomcto @1&&%5. %ﬁﬁi&% this %hit:@ (1827} i‘am& 'bfaaf; a
 wilting of . ::ma'@ea, S@y‘h@uﬁ and- cabbage was: dbi;aimﬁ t:;y
plae:mg t‘m@m\ m *Bh@ euzt’are filtrate,

%zssaﬁmerxtmg wi%:h the eultm*e ﬁl%rat@ r;f

'W Zoland, Brian g& a}.. (19@9} Qmﬁmeﬁ wiiting of
: mﬂis!z, calsbage and carrot :ssaﬁlinga anfﬁ ret&rﬁaﬁi&a of tiﬁ '
gmmh of tomato wsaalingsu

/Litmnbax’g@i‘ £1949) ‘found that the suseeﬁii%lﬁ

B Victoria %r:i@t# of aai‘ss razﬁély developed cbiamsis’méf
neerosis aceagxgaﬁaﬁ by mltiag when treated with the sulture
ﬁltra%;e of Helminthosporium

%n&&eyer {19413 r&gert.eﬁ that the tomato, elm,
smpdr&gm and mamala cnttmga ;;laeaﬁ in t:ubes; e@ntammg
' YNE:Y m wilted severely

,usuémy in cne to fa%zr BOUTS.

ﬁemat;riaﬁes (1950} demonstrated that Scler

Wm graﬁa in Bicherd's solution seemﬁea a substance
toxle to potato, teﬁato,: chillies, fig and vegetabla HaYTOVe
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It gm&msé rapm wrwarsible wiltiag aﬁﬁ i:z %ha case
oof f?ig leaf vollings

. . The effeet of ezﬂture filtrate af W gzzgm@m f
‘éras tested hy seh&ffer ané Pringle {1@63.} against new hﬂsts o
- 1ike rye, ’barley, @ai:;aat, eaats, x?aﬁish, tamata, cabﬁags stcg '
bwt. no tcmia éfﬁ?&c‘t was i’m& fm my r.;f ’s:hem. h

Sharm aﬁ& é&gnikatri {1967) eaﬁmetea exporiments

uith_mw ¥ar £4:7:] £ 3,_3_;;_@ aaé. prcm?sd th&t the
\"mata‘mlites of ii; as ma-ss;eeiﬁ.e. . |

| ?riﬁgla &ﬁu %eh%ffer {1967} found that the mm a
isala{:@ﬁ frca tha euims ﬁl%:ra%es of Halminithogno .
' ' 4 u *'W}&& a host 59&@3.&3‘@;1@:- R

Iméwig (3.35?) ussaﬁ seaé inmmts.an as a ﬁethm

af hieassay far ta&tmg the tuieity’ ot %:hs culi;m‘a filf;m’ce

“"he é@taﬁed sﬁnéy &f the z&m&netim saf taxin &3 a
hospopiun W b:;' mne and Wheeler
“ ‘i}.ﬁﬁ’é} rewnamé tha%: i:héz smsuaﬁzi’ﬂa varietias of aats

3

treated si’i:h this toxie mai;erial pm&mea a strilking

j ;_ %éﬁcti& m grnw&h 93? wth ma’ts aﬁﬁ »hea‘%:s. , Sixma ’msts
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made 1t clear that réatﬂ were aifected at 1owe°r cancantrations
- of the toxie agent than shmts, root clongation was used to.
-develop a method of,ﬁinasSay of the toxin.

- In the ease of sﬁsca;:tiblé éeedliixfgs of Sorghup
“yulgars, ﬁh@ radicle growth was inhibited upta a dilution of
1 ¢ 3200 of the eultux‘e f‘il‘bra%;e c:f the fungus W
Lirgingta, was demmstrat% by - geheffer and Prmgla (1961} .
~ The abbve mrk.ers 15 1‘36'? abservea f;hat %hn.? culture filtrates
. of- JM&@W earwnum G&bosﬁ .zep inhibition Qf growth
'-: | of roots of susceptm,bla maige hybrid Pr x K61 at 0eS ﬁg/ml.
The Tesistant hybraid Prl z K61 wes affectad to the same extent
by 60 /w/mlt They nameci the abmre tox:m as Wmm
_wteﬁm Another texin,, earbtaxinine, equally toxie '
to Toth the hybrids causing 50% voot inhibition at 25 ,ag/ml. o
| vas also erys‘callisad by theme | "

o Kriﬁhnaswamy et ,@;Vuse%} tested the toxin production
by differant isclates of W _g};mg by plumule and |
raﬁiele inhibitmn ‘bloazsays.

cmacteristic stunting Gf.' &evaloping germ tubes of
spm'as et‘ Wz and inhibition of ger&matiea of
spores Dfﬁﬁww 3 W.ﬂlﬁ%ﬁ



/s albra vers demonstrated by Brian gi al (1949)
mmg the culture fil‘tram and aitamaric aeld isolated
' w in sygzth@tic culture solution.

Lu&aig (1957) used spore:’ g@r@inatmﬁ inhibition

as an index wz' the ﬁt@rmnaﬁm / :

Eeff@rys {1948) found out a asy i:zeehniigue for rapid
mﬁmtian of the production of antifungel salsstaﬁeas by
the fungi or other éi&aagg@ﬂisas.’ In this -mﬁhgé he examined
the degtee of germination of 3@@1‘@5 of Bokeytip alll o detect
‘%:h@ ‘grﬂ@e“éim ofthe toxie substanece, b?tke action of whieh%h@ _

&

gamiﬁagim wes fﬁﬁﬂéiﬂkﬂﬁ‘ﬁ@ﬁ; There was 'a gradation of
gernination of the spores of Eolewhes sild ‘dir@eﬁiy over
‘the streak of the test fungus and those away from the
stroakes -

fﬂh@ results of the a?peﬁmﬁs c@aﬁwteﬁ ‘i:fs’

. Fabmy (1923} iné:}.catsad thaﬁ the toxic mﬁastme gamcmmﬁ

%y Pusariun solani in ﬁh«., mlmre sam*iﬂn was not destroyed
by toiling. Piccado (1924) showsd that the withering of
galaat tre waﬁeﬁ with euliurse ﬁltmi:as of ¥ 1 alboe




atzug Verticillium dukovs, Rusazium solani

were acecentuated when the extraei:s were heated to 10&%.
Clayton (;1934} found that seven steaming in the autoclave
for 30 minutes at 15 1bs pressure 4id not inactivate the
toxin, nor did boiling over a free flame for 3 hours
destmyeﬁ the toxic affsc‘k of Baeterim ﬁabaeﬁm. | 7

claytoxx, et 2l (1944) éemzmstmﬁa& that the ae.tivity /
of Peniciliin was not lost when the ‘metabdlisn solution was
kept ab & 0 for  hours at & pﬂ 7-8, But a solution of pﬁ
5 wvhen h%atefi at | % i‘ar 4 hours :mst all its activiﬁy. S

zrvmg 2t &3; (1845) a;}:ﬁplaimé the i’!mgist&i;ic agent
‘lyeopersicin, £rom the tomato plant. In the erude preparation
[‘amilaable iycopersicin was sompletely stabla for at lsast one
hour at 1@6 € and withsaband aatoalaving for at least 186
minutes at 15 1bs. pressure. Demetriades {1980) obtained |
a toxie substance from the culture filtrate of Jglepetinia
ielerotdors and found that the substance was ;therm@astabls.
8o also »a heat withstanding toxie m@tahaiite was obssrved by
White (1955) in the ease of the oak wilt fungus Epdoconidio-




Brian ot al (19513 boiled solutions of alternaric

" aecld in ﬁéapek’é solutions for & minutes in a range of pH

. Be7.6 and observea no Joss of aetivity. They found that

it could evan be autoclaved at: 15 lbs. pres:zure for 20 minutes
without &fi}? al%waﬁm« in taxici%y- Em’; aamelaving at ?H 3
caused a. z}artial loss of aétivity. |

 Sharima and ,.z:gnihai:ri {3.96% pmvaﬁ the toxic ‘
mi;ablita eb%ained in the culture fﬂtr&ta of F Fusariup VA

gg;hmmg ,{. ;g_am as themoalable.

; : 5 meapaeitataa the eemxucmng /
' Avessels ni‘ the plants from mnctianing nsmal}.y and stimulated
the exgretien of tha .pentosans at'. the cut ends :wading to
- immediate wilting. Shilar symptoms were yﬁaduce& wth .
cabbages grown -in the filtrate of mg_mm mmm or
Engam QX¥SpOryg « It was suggesteﬁ 'bh&*{; plant might
I attempt. %o get rid of the toxzic suhstances vy eancentrating

) them in certsin tissues such as leaves, which turn yellow
ary up and faii ai’i‘; ﬁhite £1927) damanstratad the
yméuetian af snbstane@a toxic ta eut tomatd ;zlants, but
not to mateﬂ gslants g:rovn in water eulturea of Fusapiug



$ -

g When the tcxie product presem; in the culture sa}.ution
of W Mm was @ximeﬁ mta mavas ef tcbaeea

 plants, Clayton: (1934} @bsarvea the éastmtian of ehlgm-
‘phyz.l tissues aﬁd prcﬁuctim of halo- 1&519&3. R

Zantmyar (l%l} shweﬁ !;Iaai: in;eetieu of the culture

A ,fmtrate of ga rat stma'la Mg, im‘;a ‘lshe heama.y slm seealmgs'
| graénceé typieal symgtems of m-a én’ach elm diﬁeaaa.

?omm smi 3&&&&&% (1952} wex-a abla ﬁa gro&uca

o ehlareais an@ merasis hy m’eraﬁueti.an ﬁf th@ sterila filtrate-

_ '- of’ f i g _ »
. the smgtems were ia&istmguismla £ron those caused by
o fftmgus l@si@as @f tha sﬁm ffhﬁﬁ tamatg euttmgs were plaaea o
| in a steriw fntrate of the gaﬁhsgen imeéiate agiaasty :
_‘_‘ijceema& amﬁ wilt:mg am% aeemsis awel@ed m a few hwrs;

yd _g_;ggi inta a. :wwar petiole m tsmata zalant, ancl«

I:’mcauetisn @f.‘ aacmsis i:z t@mam amz b@m plmts was _

I *»‘“ﬁemanstrat% by Ra&ha mzé ia{anan (1961) wi%;h the culture
L ;filtrate e.f the test ﬁmgus‘ﬁzaes SO F1Y p Lxus :

ﬁ?rsenigo (195@} fmmﬁ that ﬁsehliﬁtsalm, %he taxic

Q-;;,grmas,glg of- g 1tesnoriyn oy graﬂueeﬁ a‘mzamalities

in rice seeélings am% it inhi’bitad ra::t aﬂé calea};tile growth, ’;

Gaysd (19@3.) efm&ﬂ not gmﬁuee ﬁha :za*ural symgatsms
on twﬁ varietﬁ.es @f %arely %:sy éipgmg %ha e'nt: sha@ts of them ,



,'m ealmm fiitrate of Halmint
 they mlﬁeﬁ without asny neerosis.

Goodman (1960} reportsd that tomato follage showed

sunken or pitted arveas in 24 houwrs after 6 bours exposure
to the texie suﬁstama gm&msd by golletokrichun fuse
in culturs. E@iaeml eells in this area mmainaﬁ mal
lmts the pal&isaéﬁ eallﬁ were collapsed.

ﬁm«em{ ‘st ,_&. (1301} found tha% wtting of the
huils (mmca—z‘p} ai’ almond fruit by Bhizopus stolonifex,
&_@gg&a&% ggm, was accompenied by unilateral

'aeemsia of the wwes on the sawo side of the fwig as

tzixe infected {ruit. Since oyeelium of the fungus aia not
 extend up 0 the twigs, a toxin originating ia the rotted
frult vas identified as tho agent responsible for tulg and

18

/

leaf symptoms. Théy, using radicactive Cl4 isotopes, proved
that fumaric acid produced in rotied hulls by Blilzooug is

gransiceated $o twigs and ,iefaves,. whérﬁé; it or some of its
metabolie éﬂ?‘i’i’aﬁ"w are Mgmy toxic.

e B "

Ga:,raé (1%1} pmvzaé that the cnlﬁura z’:iltrgeg;@ of

i m&tw@d necrotic sgaai:s and ml%mg and

twisting 5.:1 en!: shoa%a of all-four varieties eiig;psa in it,
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 the lesions being similar in cach varietys

‘ %amﬁ&ar and ﬁchﬁffﬁr (1%8} é&sﬁﬁbea the effect
of the specific toxin in Helminthosporiwm vietorige on host.
coll membrene ana ﬁaaehey 2t al. (1%8) ymﬁmeﬁ various
- changes in oatb mats of susceptibls variety with vietgrm.




MATERIALS AND METHODS



HATERIALS gi;i% HETHODS

investigatim ms @hﬁ;&ﬁ.aafi from mfeema gaaég s@%é collected
from Agricultural {‘i@iilegga and ?iaswreﬁ Xasﬁimtg, %..laym&
‘Phe isolate was purifiaa b;s the irxgle ay@w m@t}w&. Stock
mﬂ%ﬂr% WORS zzzﬁmmiﬁaé on oat agar s&aﬁiﬁm %s’iﬁh ?eaat axtracts

| raéiele,

- "Por dﬁﬁamg the dry wight of ﬁixe wcﬁnm, the
culture was vacuun ﬁ*ﬁ&@m& thrau&s w*eviwsly h’&i@h&d filter
papar (%mmaa e ) ﬁp&@ﬁa&. mats in *shea fiiwr papers wcre
washed %:iﬁz distilled wateri dried in ‘Bhe hot m oven for 24
hours aﬁ 3‘@ 34 aimg; *atith the filter }z&gex‘s‘ AfLer ﬁwy have
cooled down to roou te@eramag they wers Wigh@é to ﬂﬁﬁ
out the dry wsighﬁ of the myealiuﬁ, by ﬁedua%zing tha wightﬁ
of the filter p&per £ron the i’iaal %@ights. iéﬁ,th all repli-
eaﬁmns mighaé :E’ilter ga;aers witlmut Ezyealiafa were also



armé ?;9 fmﬁ om; whathsr there was my iloss in wight of .
%he fii‘eer paper ﬁuring ﬁryiag‘ It was found that in no

3 "agm the .‘mss in wigm; of* each mii;ér @g@ exceaded one ng.

fi‘he f@n@mﬁg meﬁia w%re ugea fer stue%yiug th@ grawth
‘_‘.ai‘a tam pmﬁiafetim aﬁ tha f‘tm& “ "‘ha o af‘ m ma:e’iia was N
g adjustafi to 6. For aﬁjasﬁing the zsﬁ ot tbe zaeéia, rec;airea -
~Aﬁnanﬁ§.ty af 3 %i. S@d:mm hywaxide oF € 33 hyémchlarie acid
‘samt:tm a;&s aﬁmé ta *"che madim Bﬂ-teminatiaa cef pH was |
'-:t."-:éena sy miﬁg mxivzarsal Inﬁieatnr (I:IBK} eaxeagst ia he case of

| N o E stuﬁy i’or favhich p?zx zaater was' &mgsieye&.

" Siiced potate . - WO g
Dextrose - . - g
’ 'ﬁis‘ﬁﬁié@ ‘water ~ 1000 il

008

@égﬁg_% &0g
w0y e By
‘Fecl, - 002g
Canssugs® 50400 g

Distilled weter 1000 ml.



ﬁaga&mms@ B

m%asa
gg%ﬁﬁ

. Pote ae:ié magmke

K§§§3

ﬁi&tﬁl&éﬁ vaaef‘ B

»



- Suerose |
| E@Ga .
EB,PO,
¥gs0,
FeCly '

%’_’aéﬁ "

Distilled water

_ S‘aluab;le &tarch ,

Glueose f
* Gluteatc scdd
Hal0g 8
AL
KHgP0y
Hes0, 70

MnSOH0 .

PRI

- T |
|-

|

- Gally Zg0 -

e

PeGly ..
cuso,

 Decoction of
. - plant

Pistilled water

ww0g

003 g

.00 g

Coo2g

- mo 1/20,000
1o 1/60,000

100 ml
800 ks ‘



SOLID MEDIA

Sl1ced §%€1&é mtat@ o

- mtmsa

‘Distilled’ water

Agar . agar powder- o o

SN
“'g,,‘

200 g
wme

- &ats
' f;g:&x agar |
- -~§is?t;§.3;laei wat&z‘
s .' _'Eeast ta%mts

"~ Riee leaves .

~ Agar agar
Distidled vater

S0
.15 g
L ‘l@ﬂﬁ ﬁl

2:3% g paééy 1@&%5 wers %ﬁl&d in 00 ml;

o 'fiisi:illeé %?&‘Sm? faz* am Emur,

?he elea:* ss:mticn was.

| ‘éeea:me& &ﬁﬁ fi?.taraé‘ E‘iftaea grams of agar agary
pwﬁar vas melted in bﬁﬁ ml.. af distilied waﬁex? and m:ixe&
wit&; the ieaf ext;raeﬁ. fﬂm valwm vas nade u}as‘m 3.9{}% gz}.. -



For stuéies on differant earh:m a&z:”s mtragen sourees,

Czapeik's ﬁcx sae&im was used as the basal mediunm chzmgmg
the carbon am_; nitrogen sources in each treatments

~In the ease of carbon swi'aes mono, Gi and g@lya;a;emmes
wepre sé’leesf;@&. '_‘:'z_?iies guantity ;af carbon sources used gontained
- carbon equivaleat to that in 30 g of sueroso fer iltre, the

' garbon source of Standard Czapek's ~ Dox medium.

Ho earbon

 sucrose .,
Dextrose  M.8% g
Fructose 31575 g

Solutle starch . 14.360 g

The nmedia were steanm sterilized for 3 consceutive days,
twa hours each daye . | ‘

The different scurces of fzi#smg@a were so saleeted
to mmply & am oniaeal, aitrit@, xxitmtsz« and ex‘gémic B rms
'of nitrogen. The quantities of nitrogen sources were adjusted
in all eases in suahwa ‘way as %o contain nitrogen equivalent to
that in 2.0 g of 9;:&111& nitmt-e per 1itre, the nitrogen source

~

of the stehdard Csepek's-box medlium,.



i o s R

Ho nitrogen 04000
Sodium sitrate 2,000
- Amm. sulphate 1,564
Sodiun nitrite 1,180
?8@%@5@” » | A o 2&6@% )l

The pB of the sgéza vere adjusted at 6.0 in each case.
1n the ease of liquid media 100 ml of the mediun was
traﬂsferr&a iaxa 280 a& El&nmayaf flasks, §lﬁggeé with cotton

wool aﬁﬁ gutaclavaa, 7
. Inoculation of liquid Aeuimé% was done by using culture
éises of 5 @a,ﬁiamat%r eut fram a@tively graaimg zone of a _

7 day old culturs of the fungnsg They were ineuhaﬁed at
raamjtemgera%uré for the ragaifaé period.

Paddy aeeds wera first $@&kﬂ& for 12 hﬁurs in the
eul%ure filtrabe. Thoy were %haﬁ spraad on sterila filter
. paper inside sterile g@tri&ishﬁs ggtt@& vith 5 ml of the
-eal%nre filtrata*amﬂ ineﬁbaﬁaé at room ﬁemﬁeratuze. Iwo

 sets sf aaa&rﬁl were maintain@d. One set was treated in

Cwith ﬁistilléé water. G@rmiﬁatién-pereanﬁage was observed
. aftor 72 hours. '

the sbove manner with the culture solution end the other



&
““*-E

v The seeds were aiiawéégéé germinate in water for
3 days in germination tray and those with a plusule and
f:rauiela length of 4 mm. vere seleeted and spreaé in
 sterile filter paper plaesé in sterile'patriéishes. The
:filges paper in each set vas webbed with & ol of culture
- filtrate.  Iwo sets of eoatrol were saintained. One sét
.was'gﬁﬁﬁad witgiﬁﬁihaéulated medium and the other set
with distilled watér, After, 24, 48 and 72 hours, plumm.e

.and raaicle 1engths vere measureﬁ.

gffeet of eult&r@ filtraﬁa on eartain eommoa

>ivegatab1a seaas vize Tamata, brinjal, cowpen, eueumber and

‘ thindi was determinaé by saaklng the seeds ﬂer ﬁcygurs in

_ the culture filtrate and planting then on storile filter -
4?@@“? inside sterile peﬁriﬁisheas The 11ter poper was
’wetteé.with 5 nk o? the culture filtr&te and incubased _

. for 3 days. ?ﬂb sets af eontrgl ware kept, one with eultare
vsalutian,anu she oth&r with waterﬁ vaervatinns oa germ&aatian

‘yere takaa after 3 dayse .

?h& inhibition on the eiangatian of plumule and

"radicle of these seeds was eetermineﬁ as dascribed‘in the
. ease of paddy sceds. )



1

?rsshi‘iy_ colleeted spores of Pirienlaris
is palparup and Helminthogooriup halodes

| mspmﬁeﬁ i.;x sterile wsgﬁ-ar. - The e:mcentr@tim c.sf suszsenss.m

%ms a&jus&sz, e 085 milllon-per vl as was done by Erian and -
ﬁﬂm Y (1@%} m *:;he use ei‘ W ﬁlli_‘,

;- The folloving ﬁii%&tiuﬁﬁ were asseé.

-~ . ..~ le - Undliuted culture filﬁraw
zzé. 15 10 ddlution |
13 1@& ’ éﬂ.ut‘imi; o

: gﬁiﬂﬁ"ﬁlﬂi@ﬁ mmé méﬁm :md ﬁleiliﬁ@ water wére useﬁ

as emﬁml. - N

@ae m‘l e:i‘ i;he spore susmnsim was xaigeﬂ zf:%;th 5 ml
of m@ 11@111& aﬂé shakan well to get a uwniform éistributmn
@i‘ syweag ‘One drop of mzis was plaee& on .2 clean slide and
kept in miat eﬁémbar s:t ia‘éﬁmﬁmy Wfﬁﬁ*ﬁ?&m&' (;@3‘3%}%) . |
Ai’ter imabatim of 4 hours the numhar of spores of ecach .

..\‘

fmgus gammawﬁ wore eﬂwwﬁ, A%t least fomr m;}liegﬁiam
-were made in all es.:&es.
‘?33@ _gern tube elongation was messured after 4 and 6

hours. Af 13&31;\%5@ spores wers counted for this purpose,

_4in each treatment %o gaf' the average gera tube elongation.



- Bffect of taﬂgamture on the aetivit_y m‘:" smlmra ﬂ}.ﬁraﬁ&. g

‘ 100 ml of i:ha euli‘:ara :‘E’iltrate é.ﬁ 256 ml Eﬂ@nmyar

' £lasks was zamcaﬁ is water hat‘h f‘sr li’) mimms and 20 ﬂiﬁﬂt@;’;
. at 100%. I N | -

‘ mﬁh@r s&t was autwlawé at l& 1bs prssﬁm for ﬁs

' minutes. The treated cfilturs filtrate vas then testod for

- ta:ﬁeity ﬁsmg th:a seeﬁ g&mzmﬁfm hiagss&y.

ﬁnamataé enlsz;m filtmtﬁ and alse eﬂ:{i:ura filtrate
fsi;mte& %:%a fzmes awi himérﬁﬁ tmes w@re use& f’ar ti;is &ﬁu&y.“
T”er %ts of m&riszams were éane.

iJ Em& mﬁtkz ulé pasi&g saeelmgs ware glaeaﬁ ,m 10 nl

o agaeimx: m‘bes eaatsining .‘; @1 ef é:h@ cuiisure iltm%e,' mth

: thezr mats eag@laﬂsely izmrsaé m the en&.tum i‘ilﬁraﬁa.
The r@gt ssrm:azs was nade fma af soll r.sartielas an& other

o ammneaus ma%taz;' R e&rafnlly washing with éistmaﬁ watar

”“iaefare plaa:mg in tbz:u eulmra fﬂtrates, ‘i‘h&y m& k@t ﬁuﬁer -
o aﬁaarvatiaﬁs far a peria& M‘ 4 ﬁays* &mﬁr&l plants wevre .

| _placed ia @mmnw w&tar, and also in the ‘uninoculated
3.1} i}ne manth ald paééy seedliags ﬁevaiﬁ nf' root

L gystem vere plantaﬂ 3h anather set aﬁi‘ spocimen t\z’bes con~

: t:ainmg eu:’s%ure iiltraﬁa as ﬁeacﬁhaé ahave. ?or this a

Va’.%.am ent was maeia at tha lewer ‘portion of the si:m tﬁ separate
" the root system. The cut and was then dipped in the culture



0

’ fil%mt&. 8

N ﬁi) 1@ oS, sta«rn@ zs@trmishas with a %hie:k 1ayer
of eatmn wool in %h@ 1@%& dishes ware ndistened uith slistille& -
watar; _ ?ad{%y seeds vere 131&@&& on the cotton wool and allowed .
“to gamizmta; ?iv& meég were used in each ciish. From the- - _
i‘aari:h &a:,r anwarés mﬁrimt mlutim *as aﬁﬁsﬁ o m dizh & ml R

S gaar dish pez:? &g,y fer a pariaé ef 3.1 tzay&. ?m the 15¢h éay ‘

anwaz’ds tha. plan%;s were irr:igaf;a& ﬁith b @1 aﬁ‘ t}a@ e&lme
i’il%rata. ffhme sew of giam;s ware mamtmé. @aa sah
r@eei%é méiluteé eulturs i‘iﬁ.%;rata s:me zm seco x L and .
thim wts maaivsé c‘ulme filtmt& éilataé 3.:16 ami is 3.6%3
resgmmvely. . wﬁﬁﬁf@l giaam %&m gﬁven miasaal&%eﬁ mzlimre

' a@luﬁiw an& aisa ﬁisisi:{lm w&t&r ia place af eul'cura filtrat@: .

TR

‘Bhe plam:ﬁ were ks;zt 'azséer aﬁagarvatiﬁa for & %@ﬁ' -_."

, iv) Ei*ine carbaraﬂﬁ‘m gsamer was g&ni;ly aﬁgg.iaﬂ on tha )
l%veg ami leaf sheafkhs of 45 ﬁays old paddy seedlings miag |
zaa;ist cai:tan %@1. : ‘“‘h@ culture fil‘smta was then spmyeé en
th@ g}lane us:mg an aﬁamimh ﬁnﬂﬁuﬁa& mm&m f‘iltrai;@ and
ﬁﬁit&ﬁ?ﬂ‘fﬁlmte éiluﬁeﬁ 1 i3 133 wnd 1 2 300 were triaﬁ. &f‘tar

spmgmg, the ngms were. z;gmmé ﬁiﬁ‘i tell jar for 24 hmzrs-a L

In tha eenﬁml plaﬂtsu@nucemamﬁ f:ze&ium azz& distilled wat:ar

- were syrayec;. -
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‘In anothér set of plants culturs filtrate was

aprlied without pretreating with carborandum powder.

The procedure adepted by Kalyanasundaram (1954)
was f@llawad with suitable aoaifieatiaas.

f;g@;;gg‘ﬁggzgzgg was groum in nutrient agar plates

for 10«15 6ays at reon bemperatura when sporulatxan oceurred,
, The baeterial grouth in two agdr aiants was 8u5pendeé in 20 ml
’of sterzia ﬂater, "he suspensidn, after fxltering through »
iahscrhent cottan, was taken for seeéing 800 ml of the medium,
. The ﬁacterial susnenslan waS heated in a vater bath at 80°%¢
'for one ninute ta destexy the vagetative forms. This was than
"‘aﬂésd o tbe sterilizea medium at room teaperature and shaken -
well. Eﬂ mi af the mediun was uniﬁormiy poured in each petridiuh

and kept in refrig@ratar for 30 minutes, In< one set of such
plates four eavitias were bered with g starilﬂ eori barer

(6 mm diamater). The agar discs ware removed with a sterilek
‘needle. The cavit.ies era then filled with 0.01 ml of the
culture filtrate. The plases were theﬁ incuha tad at raam
tomperature, ‘ " |

| In anath&r set of giates'thé agap éisca ware not
removed as in previous case, but sterile filter paper dises
' of‘6'm&~diamgter dipped iﬁ culture flltrate were placed.:




' Pour smm dises were placed in each Gish.

Suitable controls were kept with uninoeulated
&é&iﬁa‘z ana éistﬁlaﬁ xéa%;eer and observations were made for



RESULTS



EXPERIMENTAL, RESULTS

. was able to grov in all the

N seven ﬁquié. m@d&&;

le
8,
B4
_ “ )
5s
Ge
: e

Potato dextrese solution
Richard's selution

ﬂam* s medlum

Barnets xzaediwa

ﬁzapek*s meaium
i}za@eek’ aaiaax medium, snd
ﬁa@im ?amiawﬂ by ?&mri a&d Ka;;i for gmwmg

Sigonificant éifferehce in the dry weights of the
myeelium was, howevor, aoticed in the different liquid media
useds The maximum dry weight of 601 mg was obtained in

o _azagek* s=Il0% mﬁiﬁm wmm m ai‘ ”“%‘96' mg was eﬁtaiaeé in

the mediun vhich ¥as f@rﬁm&tﬁd ‘i%,y %mari and - Kagi. &atis’fa@jﬁery :

_ gmwﬁiz was @hsamﬁ in Pateat@-ﬁexﬁmm salnﬁiﬁn and also in

Czapek's salntim. Richard?s, Eame’s and coon's media gave
~ only low éry wﬁgﬁ%a (?a’éala E).
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N MILLIGRANMMES

WEIGHT

DRY WEIGHT OF THE. MYCELIUM IN DIFFERENT LiQuiD MEDIA

680

600

580

- LTI

300
4850
400
350
300 ]
eso
200 |
150

100

CZAPEK —DOX SOLUTION.
POTATO DEATROSE SOLUTION.

CRAPEK’'S MEDIUM.
COONS MEDILM.

RICHARDS MEDIUM.
_TAMARI AND KATIS —

MEDIUM.
BARNES MEDIUM. z

~.
<

e e My e = e,
LSty e — 3
. @ WD g et ey

20 as 30

) A

AGE IN DAYS




ﬁagimmﬁ inhitition asg deterained by germination
tioassay using paddy seedi was noted in Czapek’s-Dox
medivm, being 63%. 411l the other medla gave @ﬁl?A25§35§

reduction in germ minatione 7The germinaticn percentage was

found to fall aith inerease in the age of the culbure
(Pavie ID}e |

Of the different carbon scurces tried, namelyy
‘s&xexasé, Sra@ﬁaséa dexbross and soluble 5%a§@h-d@xtr@$e
was found to be the best lor growth, elosely followed by
- sucpose. Growth in frne%&g& and soluble starch wes com- |
paratively poors, The drywelights of the wyeeliun in dexztrose,
 suerose, fructose and Solusble starek %ﬁﬁé 852, 613, 514.5
yand 24G4ng, res%%etivsxy, {Pable TIL},

.

Germination of paddy seeds was low in the eulbure
filirates ivrespective of the carbon source used. However,
greabost inhibition of germinntion was noted in the euliuve
filtrate of the mediun containing ﬁaﬁtxﬁéaq ‘The germination
in this case was only 82%. This was followed by the culturs
£iltrate of the medivn contalning sucrose and then %y fructose
and lastly by solulkle sbarch belng %3@, a5 .5% and 627
re&p@e%i%@ly. ' |
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?AELE iv

Cermination pereentag ges of paddy seed¢ treadsd with
eulﬁur@ filtrate of riehoe@n1~ badyiekild grown on
Czapek Dox media with Ei?fereng Sarboa SOUrCeSe

3 Py e d- . -
Carken Germination percentage

Souve I i iv AvVerage = 4
o ' ' of germination

Mo carbon 96 - 100- 100 08 09845

Sucrose 48 46 38 40 43.0
Pructose 48 48 46 46 é@,ﬁ
- Dextrose 3z 32 34 30 22
‘$alahie | ' B
starch GO - 62 58 68 62
ﬁisﬁillaé | |

Water 160 100 100 100 100




DRY WEIGHT OF MVYCELIUM IN DIFFERENT CARBON SOURCES

_T_' 700 _
w 590
w
3
2 8500
of
9
j ‘too_1
2
Zz 300
-
I
Y 200 ]
u
z
% 100 |
e}
1o

I-—— CARBON souncss———xl

PERCENTAGE OF INHIBITION OF GERMINATION OF PADDY SEEDS
TREATED WITH CULTURE FILTRATE OF Trichoconis padwickii GROWN 1N

CZAPEKS -DOX MEDIUM WITH DIFFERENT CARBON SOURCES
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' E@@i@gz saii:ramg t&a@ ﬁ@mal @mstimmt af Czapekse
Bax meiﬁ.ma 2&‘&-& f’emé o 'i.m fszrse best ﬁi‘é;mgea 5@'&?%; " This
,w&s fﬁll@mh %y g@pﬁ@m, &aéﬁm& ﬂitmtag amaﬁim su%gmam
. irx i;h@ é@m@ﬂéﬁ.ﬁg @mer. m weight aﬁ‘ %;km Eﬁ?@@lihm in the
‘zmaéimﬁ con gzaing s@éﬁ,m ﬁiﬁm‘m was 52&& gzg, as %mpar@é
,‘s.s 2@% zzzg, 217.8 Egs a&m ﬁ& mg. i‘sr gg@gtmag mﬁim m%rﬁtﬁg
) aaé amn&m 3‘%&1@‘&1&%@ m.;gag:ﬁ%ly (%t«‘l@ %’} .

ﬁa*’iﬁﬁ;@ smm ifm @f gﬂi’%‘ﬁﬁaﬁigﬁ @f ?3&@;{ %@é@
_ms mmae& m i;he euimrssz mﬁmﬁas ifz*@s@@ctiw of the
aitmgea s@we@. "’23@ :izmimmm wa::g hawamr; grwaﬁ%zr :m
- @u}"‘u% f:s,l%ram of m@é&m wn%ammg saéi’em ﬁ.:&mt@ at‘* ‘the
) sﬁzmgan s&weﬁz. ii‘his wzas f@nw@é ‘szy zae%}%a@ aﬁii %ﬁm
- s@ﬂim szé%x z.tze, gm% 1&3’5‘;}? ’%ag m“ z:sa gﬁl@*hﬁ% (?&ﬁze ‘%’E}a

o E«iaxm gm@m of ‘@:m; ax*gamm was a%i;e.m@é isa o

21 days. The dry. vel

. %8 zag, %&am vas mgﬁé s‘;}’?éﬁh wrmg the @%‘mé *‘x‘@sﬁ ninth
E %@ ffi%eﬁ&m &é}? a»f%é? ’iﬁﬁmﬁhﬁi@n. F?@fwa g?mﬁm of aeriag._

ght of i:,%za hg@aalmﬁz @n the Zist éay %;as

Egﬁ@lim aﬁ*@aﬁ% at this g}@m@é, Pr&atwal‘ly no farther
) ‘g%@@%h was %fisi’@ie aﬁ‘t%z* f'ﬁfs a’%;‘@ﬂﬁ?fi?&ﬁ éay (‘g{wi@ ViDde



<D

v82 B*LIS g9 piddercls .o8re . e3saeay
6Lz a1 29 269 Be A
o83 aeg 29 430 3 , AT
2ag oz 89 069 ee 111
O 8Tz - 289 €3 _ IT
eL8 B03 oL | 31 T LE 1
| savaste o ereudfne eARIYTH - |
ouozded _ WNTPOS  mnYUCWEY wRIpos UGOS30 TY Of suoTyeoTTden

5902008 uUadOISTY ‘

o

* (PoumRISTTTTIH UT) 5204108 USHOJILATE JUaIailIe UILTA IMIpLm
xoq s¥edezd ur Usedd TINoTAREd STUCOGUOTLY JO tmiieodu Jo sUIToRAXT

A TTVE



TALLE VI

Cermination pereentages of paddy sceds treated vwith culture
- filtrate of Iriehoeonis padwichil grown in Czapeks iox
mediunm with cdifierent nlgr@g@n<ﬁsureeat

Gopmination percontage

Hitro gen S%@:F?licatiﬁﬁs - ‘
source il 1 Ib\ Average
Ho Hitrogen o8 24 G4 22 4.5
Sodium nitrate a4 &€ 30 28 30.5
Ammonium
sulphate  BE 3323 58 i) 6§45
 Sodium nit¥ite 68 52 - 56 52 54,5
Peptone . 82 &4 48 & 5140
Bistilled

wator 060 o 100 100 150




" DRY WEIGHT OF MYCELIUM IN DIFFERENT NITROGEN SOURCES
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TABLE VI

. Dry welght of nycelium of igighgeggggigggg;gg;; at

different periods of growth in modified Czapekfs-Dox

medium,

Period of lé#eragé BE?
growth galght of
myceilun
& days 93
7 1iz
g = 145
1 " 238
13 o 336
15 » 487
17 » 516
19 - 648
o1 ® 668
23 ® 650
354 W G40 _
o7 " 827

kil

G256




?he germinaﬁi@n pamwntag@ of isadéy geeds %raamé
with the eu}.%mm ﬁl%rata calleeﬁﬁé, on ishe fifm c%ay waa aa
“high as 98 while that on the i;%ntyﬁrsﬁ day was as low as
32, (Pable VIII). Thas the mmm gmgai@%s% of the
eulture filtrete incroased with the age of the eul‘m*:a attain-
mg a mxim on Zist &a‘y; Afi:er that tham was mf: asmeh

"eh&ﬁgag EE

& msé.tiva aofmiaﬁiﬁa xisteé hatwaan tha age c«f
the eultnr@ uﬂd taﬁcity of f;ha eu‘lﬁure i’ilﬁrai;m '

?ha g;ﬁ ﬁf‘ th@ cﬁlwm ili;x’am a’k &iff&r@nt g@*iaés .
. ef th@ f‘uagﬁ@ 1& th@ maéiﬁ gd Ezayek‘ a»?cx mluﬁieﬁ
ﬁas feeoz’éeé £rom fﬁ’th ciay af‘gﬁr inamz..&i:iw a‘&; %wa days
' iﬁt@?‘!ﬂl Bpto. tﬁirtmeh éay, Tha iai%:ial pH of 6 gradually
_x*asa o 7.6 on ths *'mﬂtyfifut day and %haa fell to 6,%?
- on ﬁz@ thirtisth ;’iay {Table I%}.

Effeck of culture filtrate gn the elonpstion of blugule
ane radielo of oerv ating "i“,?'f f‘~ £3279 T '

mma f&lﬁm@a zﬁas fmax% s;e amrt a marksd m—-
hi’bﬂ;@w ef i’@&t on the exaaga%mﬁ af gslmuza am% raéiaia .
af gemi*zatmg mﬁ&y s&aﬁs {‘i‘a&ﬂes X and XIj.



Average germinatlion percentage of paddy see&sa at
&iﬁf@r@ﬁt periods of growth of Trichosonis nadwiekid

TABLE VIIZ

Average germination percentage

Period of growth Culture  U.i.H,.  Distilied
| filtrate | waﬁgr
5 days o8 o1 100
7w 96 20 100
g o8 o 100
1w a5 - 89 100
8 82 89, 100
15 n 77 89 100
i7 = 58 B9 100
19 = ‘a9 88 100
21 v 32 a8 100
3 " 32 &6 100
25 r a2 88 160
o7 33 g8 100
s ¢ 34 88

- 160

h'\\’:v

@



TAELE IX

Hydrogen ioa conceatration of the culturs filtrate
of Trichoeonls npedwickili srown on modifi e¢ Czapek?s~

Dox meGium at different periods of growth.

s _ "
Initial pH 640
5 days : 4 : Ge8

ST 6.8
9 v | 6
‘e 7.1
F I 7.3
15 74
w7 | 75
19 ) 7e5
Yogy 7.6
23 o 745
25 740

o7 7.0
an . ' 6.9

AN
e



PH VALUE

pH OF THE CULTURE FILTRATE OF Trichoconis padwickit

AT DIFFERENT PERIOD OF GROWTH

N

_ .
1 i I ! 1 1 1 1 I I { 1 I 1

5 7 ° " 13 15 7 19 21 a3 25 21 29 3

l ; |
| AGE IN DAvYs o

(4]

FiG:

e




TALLE X

Elongation of radicle of germinating paddy seceds in mm. in the culture

filtrate of Trichoconls padwicicii.

24 hours

—

48 hours 72 hours P
Percent- Fercent- = . Percenta
] age of in- - age of I II I11 ean of inhiti-
li_ Treatments I II IIT IV Mean 58000y g1 r1 v Mean JE. BV o e
over U.IM tion H. I. M.
ovar U.I.K
1 Cultur-
filtrate 6.6 5.0 6.5 6.0 6.8 41.2 8.0 7.0 7.0 7.8 7.4 41.7 120 7«8 7.3 B.EB B.7 60.0
2 Uninocul-
ated
medium 7«3 B.4 B.8 B.l B.2 14.6 13.0 11,0 12,1 12.7 19 .1 23.7 21.6 £22.4 21.7
3 Distilled
vater 10.7 1l1l.3 11.8B l1ll.2 1l.3

17.3 2.7 1£.7 18.4 18.0

24.4 35.2 25.2 27.7 88.2

30



TAELE XI
Elongation of plumule of gerulnatliag paddy seeds in mm. in the
culture filtrate of Irichoconls nouwicill.
¥ 24 hours 45 hours =5 72hours
» %
lsl Treatments I II III IV lMean inhibitisn I II 11l IV Mean inhitition I II III IV HMHean 1n§it1tinn
Os
1 Culture
filtrate 5.0 6.0 5.0 6.2 5.04 a3.07 6.6 6.0 6.2 G.1B 36.B8 39.E8 0.7 7a3 740 7.4 7.8B5 53.36
2 Uninocul=-
atzd
medium 7.0 7.3 8.0 7.8 7.53 10.4 }0.1 10.4 10.2 10.28 16.0 17.3 16.8 17.2 16.83
3 Distilled
vater 7.0 12.7 7.0 7.8 8,63

19.6 17.6 11.2 13.4 13.1C 18.3 27.4 16.6 20.2

2 .63




\ The culture filtrate of g:iégggggig‘gggzigkii was
found to exert a definite inhibitory effect on the germine
ation of seeds of tomato, brinjal, ccwpea, cueuaber and
bhindi. But the degree of inbibition differed with
different seefds. The inhibition vas highest in cucumber
seeds, being 65.5 percent and lowest in tomato seeds, being

»:‘Sﬁag,ayeiaentﬁv Az inhibitlon of §6.3% was noted ia brinjal

 seeds, 54,27 in cowpea seesds and 42% iﬁ-hhindiﬁsaeds;v-'
( Pavle XIX) .

The growth of the plumule anﬁ-raéiel@‘af gernine
ating seeds of toma%ag brinjal, cowpea, cucumter and thindi
wag retarded wvhen they were treated with culture filtrate

of Irichoconis paduleks

Just as in the case of germinating seeds, the

maximum iﬂhiuitisn of radiela and plusule vas noted in the

¢ase of e&eumgax see&s and the minimum in the eage af bhindi

seeds.

The pereeﬂéagas of inhibitiocn of raéieié of cowpea

seeds 24 brs, 48 and 72 hours after treatment were 44.14%,



Germination percentages of seeds other than paddy treated with culture Mltrate of
Trichoconis pocwickii groun on modifl ed Czapek's-Dox medium.

g1 1 C E al
Nerraat. Tomato brinjal Cucumt er owpea hin
ments I II III IV Mean % ) z
inhi=- I II I1II 1Y Mean ;2 I II 11I IV Hean » I II 111 IV Hean p 4 I II I3TIY Hean ’
ovar bition titim tition. T
U.1.K
1 Culturs-

fiitrate 40 42 54 48 b1 39.9 32 30 30 32 31 56.3 90 30 28 28 25.5 65.6 36 34 42 42 38.6 b64.2 42 46 52 58 49 42.0

Egg%g -

medium 96 86 B2 82 B6.5 68 68 76 72 V1 B4 B4 8B 86 BL.S5 82 86 84 B4 84.0 B2 B4 B8 84 84.6

3 Distill-
23! waterl0O 28 98 100 99 BG B8 B4 B0 B84.b6 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100




TAELE XII1

Elongation of radicle of germinating cucumler seeds in mm,

in the culture filtrate of Iriclioconis padwickiil,

24 hours 48 hours e 72 hours
s1. » - %
!It Treatments 16 J0c JIX IV HNean inhibi- I IX III IV Mean inhi- I 11 I11 IV Nean inhiti-
- tion Lition tion
1 Culture

filtrate Se0 543 5.2 5.0 5,13 609 7B 78 7ul 6.7 7.2 6348 16.6 15.0 15.0 14.3 14.86 74.2

€ Uninocula-
ted medium 1l1.4 13.7 12.1 13.2 12.60 23.1 74,4 23,6 24,0 23.78 £3.0 b4.7 53.2 53.8 83,67

3 Distilled
vater 19.3 18.5 19.1 18.8 18.93 32.8 28,3 31.2 .1 30.885 568.8 65.9 §7.8 b66.3 6753




TAELE XIV

Elongation of plumule of germinating cucumber seeds

in mm, in the culture filtrate of Trichonis padwicki]l.
24 hours 48 hours 72 hours
% | 5 5
S1. Treatments 1 II III IV Mean bi- 11 TIT IV Mean jnhibi- I 1u 111 1V MHean inhiti-
No, on tion tion
1 Culture
filtrate Bel 5.2 6543 5.3 5.23 16.9 7.1l 7.2 B.,l 7.7 17.82 23.1 D.4 9.2 10,4 10.1 9.7B GD.9
2 Uninocul-
ated
medium 6.2 6.2 6.3 6.6 6.0 9.4 9,7 9.8 10,2 9.78 27«2 34.3 34.1 34.4 32.85
3 Distilled
wvater B.6 B.6 8.2 B.6 8,46 14.1 16,3 1l4.1 16.6 14.78 34.1 35.B 34.0 36.6 35.156




52.4% and 62.15% respemtively while that of plumule were
22,1%y 32,03 and 56.1% vespeetively for the corresponding
perlods. (Tables XV and XVI).

The pereenbtag:s of inhibition of radicls of
brinjal seeds 24, 48, and 72 hours after treatment weve
36.6y 43.2 and 35.7 respectively while those the plumule

during the corresponding hours were 32,7, 28,7 and 32,4
| (Tables XVII and XVIII), | o

- In tomato seeds, the percsntages of inkibition

of radicle 24, 48 and 72 hours after treatment were 37.5,
43.6 anG 54.9 raspectively whila those of plumnie wers 6.8,
27.2 and 27.6 respectively during the earfespanéing periods,.
{T&bl@s XIX &uﬁQJX).

In bhindl seeds, the pereentages of germination of

radicle 24, 48 and 72 hours after treatment were 10,6, 33.7,
and 49,6 respectively whils those of plumule were 27.8,
28 and 49 respectively (Tables XXI and XXII). »

upores mmm 2rvzag, pestalotiz palparus
n : m shoved inhibition 6f germinatim




93
TADLE XV
Elongation of radicle of gerslnating cowped soeds
of in mm. in tLoculture filtrate of Irichoconis padyicikil,
24 hours 48 hours 72 _hours
. P %
:1' Troatments T IV Meanionivi- I ITARET. IV © Nean inhibi- I I ITI IV Essnglnlloe
Oe tinn tion tion
1 Culture
filtrate 12,7 11.8 11.2 11.9 11.90 44.14 17.7 16.0 17.1 19.5 17.58 652.4 23.9 23.4 24.3 29,7 26,33 6GE.1S
2 Uninoculated
nauium 2l.4 21.3 Zl.1 21l.4 21.30 36,2 38.4 36.1 37.0 36,93 63.8 6L.0 64.1 64.2 64,30
3 Distilled

vater 23.2 23.6 23.0 22.0 22.93 40.3 46.6 46.1 45.0 46,75 78.1 77.4 74.2 74.1 76.20




TALLE XVI

Elongation of plumle of geruinating cowpea sesds in mm.
in the culture filtrate ol Trichoconis padwickii,

D4

24 hours 48 hgurs 72 hours
2 5 4

:1' Ireatments I I IIX IV Mean qpni- I 11 I1I IV Mean inhibi-1I 1I 111 1V Mean inhili-
Oe kitian tian Elan
1 Culture

filtrate B.7 6.0 6.9 5.9 5.88 22,1 6.9 B.6 7.9 0.2 8.15 39.03 10,7 18.4 11.B 14,7 l2.40 56.1
2 Uninoculated 1

madium Ted Tl 7.6 7.6 7.55 12.3 14.0 13,5 13.8 13.40 27.7 28.4 28.6 28.2 28.25
3 Distilled

“tﬂr BI4J EI4 B-E 10-1 9'5-3 1L -t 1‘;-8 1‘1-0 lﬂiﬁ l'EJlB:.'] Bl.? P{J.l 3:'.0 ;35-? tﬂ-tﬂ




TADLE XVII

Elongation of plumule of germinating Irinjal seeds in mm.

in the culture filtrate of Irichoconis padwickii.
24 hours 45 _hoursg - 72 hours
51. F i =
No., Treatments I II III IV Mecan 4phiti- I IT IITER IV Mean inhibi- I II 111 IV Msan uﬂu;-
tion tion tion

1 Culture

flltrate 6.4 6.0 6.0 5.6 b5.50 32.7 6.7 7.8 7.7 7.3 7.38 28,7 10.1 12.0 11.7 9.8 10.9 3%2.4
2 Uninocul-

ated medium 7.0 7.0 7.6 7.2 7.9 8.9 10,8 11.1 10.6 10.35 14.7 16.0 17.1 16.8 16.15
3 Distilled

vater 7.7 7.7 B.2 B.6 8.05 10.8 12.6 12.8 12,1 12.06 18.1 23.4 ©£3.8 22.2 21.88




TJ‘LLL ...al o a..Vl I I

£longation of radicle of gorzinating trinjal seeds in mn,

in the culture riltrate of Arichoconis padwickii.
24 hours u - bours
8l. 4 % %
Ho. Treatment I 1T IIT IV Mean 4inhiti- I II III IV Mean 4inhibi- I II III IV Meam gphirg-
tion tion tion

1 Culture

flltrate 7.4 6.2 6.8 6.7 6.78 36.6 11.1 9.4 10.511.8 10.720 4a.o 17.4 16.8 17.2 19.7 17.78 35.7

2 U

A=
ted medium 10.9 10.8 10.0 11.1 10.70 18.5 19.3 18.1 19,5 1g.85 25,2 30.2 24.2 31.1 27.68
3 Distilled
RECSE 11.1 11.2 10.8 11.4 11.15 19.8 19,0 18.2 20,0 19.05 33.3 34.6 33.5 36.1 34.38




=2

ey

TABLE XIX

Elongation of radicle of ge.mination of Tomato sced in om. in the

culture filtrade of Irichoconis padvicicll,
24 hours _48 hours £2 hourse
_', af
sl Ireatments 2§ 3Rg 00 IV Mean :Ln.lﬁ!.i— I II IXI IV Mean 4hhi- I II IXI IV Hean 1nh1§.1.-
Ho. tion bition tion
1 Culturs filtrate 7e86 7a0 7.7 7.6 7.45 37.5 10.0 9.2 9.0 9.4 9,40 43.6 12,7 12.5 11.6 12.2 12.2654.9
2 Uninoculat~d
medium i1l.1l 12,9 12.2 12.1 12.08B 15.8 16.8 18.8 16.8 16.68 27.4 25.1 29.1 27.2 27,20
3 Dlstilled
water 15,3 14.4 14,0 14,6 14,68

25,1 22,0 22.8 22,6 23.13 44,3 37.1 35.0 38.0 38.60




B —

TALLE XX
Elongation of plumule of germinating Tomato seeds in mn,
in the culture filtrate of Irichoconls padwicidi.
24 hours 48 hours 72 _hours —
P :s -
31' Treatments f II III IV Mesn inhitd-I I III IV Mean iphiri-I II IIT IV Hesn 4 niid-
Oe tion tion tion
3 Culzure
rfiitrate 6.6 8.2 6.2 7.6 7.1 6.8 11.5 9.3 7.8 9.6 9.55 27.2 16.8 17.0 14.8 16.1 16.18 216
2 Uninoculnted
medium 6.8 Ted B.2 8.2 765 13.6 11.3 13.2 13.8 12,98 o2 22,4 21,7 21.2 Z21.88
3 Distilled
vater 8.6 B-Ed 8.6 9.2 8.70 161‘1 10.9 16,3 14.8B 15-&) 2b.1 2l EE-? 3.1 EB.DD




Elongation of
in mm. in the

23
TAELE XXI

rauicle of gorminating 1hindl seceds
culture O ltrate of Irichoconis padwicicii,

24 hours 48 hours Lz howrs
% ” £

1. Treatmonts I IT III IV Maan inhi- I II III IV Mean iphibi- 1 10 IO I Mean {inhiti-
Ho. bition tion ——
1 Culture

rutrﬂ.tﬂ 12-4 lE-G 1‘1.5 1.1-3 1:?--70 1'::’-6 1L-B lBi? :3::'-2 1:.--'5 l?q[.‘-'B 33-7 ED-E.I EJ-B 31-5 25.:- E?-B 49'-5
2 [Uninoculated

mediom 14,1 14.4 14.1 14.2 14.90 28,0 £7.3 27.2 2B.0 27.63 63,0 66.0 62,0 53.1 &53.53
3 Distilled

vater 18.6 16.9 17.2 17.1 17.45

35-6 SGIS 34.1 H‘;-ﬁ 3'5-{}0 61-3 El.E 50!2 56-1 5‘3-%




TABLE XXII

Elongation of plumile of germinating thindl seeds
in mm, in the culture filtrute of Irichoconis pmdwickii.,

— 24 hours 48 hours 72 hours
5l. 4 £ »
Ho. Treatments T LIS T T T TV Mean inhiti- 1 LUTIL TS Y, Hean inhiti- 1 11 III IV ¥Mean 1nhibki-
tion tion tion

1 Culture

filtrate O.4 bH.6 5.5 6.0 5.63 27.8 G.B T3 744 8.5 7.5 8.0 9.2 8.5 8.1 10.5 9.33 49.0
2 Uninoculated

B 7.2 7.4 7.0 7.2 7,20 9.7 10.9 10.2 10.1 10.23 16.7 20.8 17.5 18.2 18.30

3 Distilled
wvater 7.8 7.0 7.2 7.6 7.68 11.9 14.3 13.2 14,1 15.38 27.6 30.2 28.7 28.2 28.68




m spam&. ?hs iﬂhﬁsiﬁim was greaﬁer %;hez; unﬁiluta&
. &al‘%ure ﬁlﬁr&te was use&; ?:h& mﬂ;ﬁtmﬁ of gemiaaﬁion
 of s;sares w&s g@agrassiwiy :*eﬁzma& %;hen ﬁm dﬁutien of
. the «mltura ﬁ:itrata %@as meraas&ﬁ {i’a’ma ;,3::) .

m gareentag@s af inhiﬁiﬁi@zz si" '  dotis 3pere3

B m ngéﬁ.uaaé culsiwe filtrate, and. in: eulture fi1trate

L raspectively. 2 sE T

o éilutaﬁ taa ana mm& f;imes mr.e 96.,?, 9@.;3 m@ ! 84,1

PR - LT Lo - LT -
4?; . L . R B :. ] -

m i;he a&s& of p 1 ¥ .;;sarss ﬁha gareanﬁage

af mbitim in mﬁi&aﬁed euitm:a filtwﬁe and m eultura _
filtrate diluted 10 ami m@ tm@s vere EE.&, 51.3 and B4

-

The iahmitian af gazmmation ef Helainthospor:
haled ; smres was c@&;}arativaly low bamg :31.?, 25.6 and
B %6.3; respeetive‘ly br unéﬁuteé sulture filhrate and culture
o filtfate a1uted 10 aaa 100 times.

4 N Iﬂhihiﬁaa af gern tﬁha elmgai:iaa was noted in
- 811 the thrers:s argaﬁisms. : *i‘fm .mhibitim vas highest in




TAELE XXIIX

Germination prrcontage of fungal spores treated with different
dilutions of culturs filtrate.

— Piricularia orvsae Pestalotia palmarum Helminthosporium halodes
¢ r =l
Treatments I II IXI IV Mean inhibi-I II  III IV Mean inhdbi- I II III IV Meen d4nhind-
tion tion ticn
Culture filtrate
original 44 32 30 41 36.76 62,4 3 2 5 4 23,76 96,7 58 67 66 60 60.25 31.7
17310 461 47 61 47 47.50 Bl.3 © 7 100 9 B8.76 80.2 72 67 78 72 7.75 25,0
13100 68 74 64 67 68,26 3l.4 14 15 156 18 16,60 B4.1 78 72 78 66 71.26 26.1
Uninoculated
medium
original 99 98 97 99 98.25 85 85 B0 B3 B3.2 87 92 84 90 88.25
1310 99 ©8 99 98 98.50 @0 @2 BZ 89 B9.80 91 95 94 92 93.00
13100 ©9 100 100 99 99,50 g4 B8 80 83 91.26 93 96 ©4 98 9£.00
Distilled
Water 89 100 100 100 PB.76 150 100 100 109 100.00 o8 98 99 g8 88.35
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Eggﬁglggigu spores and lowvest in ;;_;;a~f” ROXiY
€9.3% and 66séﬁ inhibition was noted 4 and 6 hours after
‘treatment with the eulture riltrate in tho case of
Restalotia spores. Pirlemlaris spores mxm'bited 592,45
and 52,14% inhibition and Helminthosporium sporss £041%

and 3?.?% inhibition darin& ‘the eorrospond ng pericds,

A3 5?5?95-

Zffeet of btanm W  activity of the oultur:

‘He @hange in %ha a@tzviﬁy of the eulﬁaze filtraea
was neteﬁ;as a resuzt of h@ilins'for teon aa& twanty minutes,
The garmiaat;en géfbentabes of yaﬂdy‘seeﬁs in untreated
oulture filtrate end in culture Filtrate boiled for 10 and
2 miaut@s'er@ Qég 3% and 33»reé§anti§alya- autaalaving
red&eed the taxzclﬁy of the eulture £iltrate only to a very
 limlted extent., Paddy seeds gav& 41,264 germination in
autaalaveﬂ culﬁura filt?atas

Ho visible effect was noted when one month old

peddy seedlings were planted in culture filtrate in such a
menner that the root system was completely immersed in the
eulture filtrate, '

-
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TAELE XXIV

Averags germ tube lengih of differsnt fungal spores .
.treated with enlture filtrate of w Dadwlekis.

{ in microns)
.aﬁﬁs%?m wm . | S
~ | 7 7

Treat= I IX IIY 1V Mean inhiti- I II 111 2? Mem bi-
ments - ‘ tion - tien
Cult&ra '
Tillitrate 0.2 9,1 0.4 9.6 9.83 6&.3 13.1 14.0 13.6 13.‘? 33.;6@ 66.3
Uninacula—

ted mediumll,.9 &}»@ 31.& 0.3 3&.33 4245 411 38,0 406 40,55
Distilled - : :
water 42.6 43..9 47.1 43;.4 43,03  72.9 6B.4 06,8 6842 69,08

.W&amw

Gult-u:e | '
filtrate 15;2 18,1 15&1 3.5;1 15013 32 Qé 3.908 21-3 52‘8 0.6 31:13 52.1
Uninocul- | |

ated '
- medium 21,3 21.2 24,3 22,8 22.35 42,56 42,5 47.1 44,4 44,15

‘Dis!:illaﬁ
41.(! 42,3 41-.1 @;6 41.25 760 73,0 72.9 72.6 73.61

mmwm

Culture
f1ltrate 12,2 12,2 .13.7 z&..e 12,68 £0.1 0.4 31,9 32.1 31.6 31460 37.7

Uninocul-
ated

mediun 2443 Z5.8 20.8 2449 25,30 2 48,6 0.2 52.3 51.2 50.58

Distillied _ ‘
vater 36,5 26.5 41.1 38.7 38,20 63,8 66.9 64,2 65.4 65,08




PABLE i

Germination mm@mag% idﬁ“ paddy seosds treated with
-eulture flltrate, boiled and autoclaved,

v “Boiled Boiled Auto~ Bolled Boiled  auto- Boiled  Ediled  Autoe
Replications for 10 for 20 claved for 10 -for 20 claved forl0 for 20 elaved
: minutes nlnktes ninutes minuges mlnutes minutes
I 36 35 43 89 . e 8. . 99 100 100
Iz B T 43 89 -8 &7 99 100 200
111 54 34 41 83 83 87 100° 100 100
v 34 34 33 8 ~ 8B 86 92 100 99 -
',-\\’.r

-
&R



e e Y
u‘é(! L‘ _&\\._7

o Eut whaa saeeéuaga devoid. of meﬁﬁ ﬁew iﬂaeeﬁ
:m ‘i:hsa a&ultura Filtrate, ‘polling of loaves was produced

e.f%;ax 48 ham*s. ma effeet was, &zmm?@rg ‘reversed iahen
sueh sesaﬁlmgs zs:am snhsequ@;;my placed in distilled water
faréhms*_, D ‘

. Faédy sceds were ﬁlaeafi on mist abscrham caﬂtm o
) ﬁeol in si;@rila p@%?iﬁisuea @f 3.0 cn sim; The see&s vere
allmfed to g@?ﬁiﬂ&tﬁ asx& grow for 16 days. Euring this ,
perie:}d eaeh ﬁiszz z«fas vetted vith 5 ol of mﬂ:ﬂmﬁ s@mtim
avery - duy. &fter ﬂf%:@enth éay the seeé‘! izags were urigateé
with.§ =l of culture £iltrate for five &ays. The pmms -
&re&%ﬁ ‘exhibited a roduction in izha he:ight..; The olsiar :
1eaves a!;wafi ye_}:{m@iag( fron the 3;*&" day onwerds, This was
fmamd by neserosis from the tip éamax'&s. The leaves .
turned brown and £inally died. The innernost. leaves, novever, |
did not skaw any. mrke& ya:ilwmg evanﬁhaugh 15; gas yaler ‘
o ﬁhm the haaltby mavaa af‘ the control glants iceyt in m‘;!.na-
~ca3.ateé maﬂium end ﬁistmeﬁ mtar;

Clear neerobic spots were produced when the sterile
eulture filtrate was placed on leaf laming and leaf sheaths



of 45 days old paddy planbs, agter‘maging sligzht injury
with &he help of eérﬁorgﬁ&um powder usiag"mbist absorbent
eotton, under asegtie-cqndit;ons, The»spats were similap
~té tEhat produced by the agganis% on the paéﬁy-planﬁg in
naturs, The spots were st}aw ecloured. They did not
"inerease in size @é@é atter several éays;v Ho such necrotie
spots could be seen on leaves. treatad with vninoculated
 ‘medium or distilled water under the same set of conditions.
The effegt vas n@tieeatle in the case of uadiluted as well
as diluted culture filtrate. | h

when the sterile culture filtrate of the organism
was aéalie&'sn 1éavés and leal sheaths withaut.making injury
with a%rassive no ‘clesr syapiom cauld be natmaed eventhough

sha peint af apalieaﬁiaﬁ became slightly yellowish in colour,

Bgﬂt@fi

No inhiblbion zone was formed when the sulﬁure
‘ filtrate was applied in plate culbures of‘“gg;;;gg,gggggl__
@iﬁher by the eaviiy methed or @v the filter paper methods



DISCUSSION



. DISCUSSION
1t 1s _élréaﬁy known from gazflﬂ..ér | work that @rﬁaig;_’
pathogenie ﬂeﬁavgwﬁsw can produce metabolle substances
4n eﬁiﬁafr’é z%hiéiz ave tozic o plants. For instance Clausen
- Kass gnd ﬁ@hal {1944y éatm%@a and i@l&t&é lyeamarasmin
from the cﬂ:mxre ﬁl‘&mﬁe of the immta wﬁt ~.;€uagas W -
WYIDOTUL foy W whila Gaunann (195%} isolated
fas&rie aci& fram uha same orgsnism. Silmilariy, pireviarin -
and - <-pieclinic acid were isolated frem the culture filtrate /
of Elzieularia gEvase by Tamard and Kaji (1954) 3 -alternarie
" aecld from mm &lﬁﬁ By Erian ef 8l (1951). and
' i g Loxdas by Litzenbergar

(1949}« All these s%abstaneasa when apgzlie& on the host, are
" known to be capable of induecing ‘syaptoms more or less gimilar
to those seen in nature,. | |

in the pmsmt sta&i@s, thra eulture fiitrate of
i3 W when applied on paddy leaves was fmmﬁ
to produce ‘mm%ie spobs which in colouretion and other

aspeets closely rosemblsd those ﬁres:azewd by the fimgas
under natursl Méﬁtﬁ.imt This inéieatas that the eulture
fi.ltram contained some boxic meimz:i;ale m::n in 333
 probability, is similar to that produced by the organisn



in the host. The ﬁééresis vas evident even at a dilution
of 13 1004 Ta*-:sari am’i Eiaji (1954) obtained similar nacratie
lassitms on yaciay using ghe ﬁaxin af W _ngg._ag.,

Tha mngus ﬂas gram m a nmber of culmra s&lutians .
tc ﬁnﬁ o.ﬁ; a zsssdium whieh 13 baﬁﬁ suii:e& br :I.f;s gmwth and -
*&ax..n proézzctian. E«iaxim growth as determineﬁ hy dr;r weight
of" Lhe: mycelma was ahtaizzeﬁ in cs:apek' s-i}ox meﬁium. The |
o 4superiar1ty of .this z&eﬁmm over the ethers was evident at all
‘stages cx grawth of the fm*gus. ?his B:eﬁium was alsa fmmé

- " %o te best i‘or the preduetim of‘ tsxic metabalites in so far i

a8 the eulmea filtrate of this maﬁium pramced maxmum e T
‘ ’inhitiﬁien of garmatim as well as raéicle ana plusule elc:ng- -
- &tion of rice grams. csapek's maéimn was almost as good as
ﬁzapek! s-ch maﬁium. Diffemat mngi are knwn ‘ho prafer
.»differant madia fcr i:heix* graw&h aaﬂ texin producticn. Thus,'
while grov wth aad texin wocmeticn of thb present zungns was
| feund %o be va ;aoer m Eicharas Solutim, Rosen (1927) found
this madium to. be the besht for E_t_zw W Smiiaﬂy
the meé:lma whieh was fmmﬁ by ramari an& Kaji (1954) to be
‘ gaﬂé for the toxin pmc'mction of W m_,ag was i‘mmd )
% be poor for Wﬂ Dedwickii. _Eigwewz!, Czapek® s medium
and Caapeﬁé’ s-Dox medium were found to be gaéd‘ for-the growth
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and toxin pre&uctiaa,af caftgin fungl bty esrlier worksrs
also. Thus Bria:n (1949) found the former mediun to be the
bernarig w vhils Krishnasvamy ot gl (1969)
usea the lattar meaim satis{actorily zf:iaila studying the
| toxin pméﬁctian of certain isolates of pPiricularia m

best for At

?he use of dextrose in the piace of sucrose ia
ezapak’ s-mx medmm was found to imgxmve the grawth zmd
-taxm ;;méuctim ai‘ Irichoconis ,g,_gg_&gn t3 & certain
extent, The growth of the orgenisz in the s%edmﬁ ecntaming
| fructasa *H&S caiy lasv than half of that in the szedizm con=
taining dextmse. But with regard to the ;waduetion of foxie
metabolites fructose was not So poor. The percentage of
germatian of paddy seeds in the cwlturs filtrate of media
containing éefxﬁrose, sucrose and fructose was found to be
32, 43 and 45.8 respectively. Soluble stareh wss inveriably
poor wit}f» regard to the gmm as well as t!;a pmduet:wn af
toxie metabolites, '

. The nitrégen"saume was also found to be equally
important, -Eéianthmgh the fungus could 'ntiiim;a sodium nitrite
and paptone to a certain exteat, growth as well as toxin
production ézas pimr‘ in sedis containing these substances.
Ammoniue sulphate was ractically unfit Por the growth of the



g

organisi. Sodium nitrate was undoubtedly the best for growth
and production of toxic metabolites. |

?hé_éaréan and nitrogen sources in the medium,
therefore, scem ta ezér§'éansiﬁerab1e induence on the grawth
as well as ﬁazin graﬁu@tian of the organism, the best. results

being ohtaineﬂ whanAéaxtrase vas given alang with soddun
'nitrate. While ths a&aﬂueﬁian of maximum toxie metabelites
was noted in the mgaium'whieh was best suited far gzawth, the .
<results obtained in the a%hgr media gzo to show that no relatien—
ship exists between the oxtent of growth and. the amount of |
tozic metabolites produced by the ogganism. Evanthgugh the
growth of the érganism in eertain media was poor, the-quaaﬁiﬁy
of toxle &atabalites gro&ueaa, determined on the tasis of

secd germinatzsa bisassay, does nat sesm to be praportianaxaly

lowe

‘Thefﬁézin~§zeéﬁetion was found to increase with _
ége of the culture, Maximum growth of the fungus and produetin

" ‘of toxin was athained.ahsn the culture was three weeks old.

These findings ars mgre or iess similar to those of earlier
- works like, that of Fahmy (1923) Zentmeyer (1941) and
écheffer and Pringle (1961) who ﬁprked on other~pathsgané.
Inhihitioh ef,ge#g;gation of paidy sesds was eamparativelé
low in culture tiltfaﬁés drawn from younger cultures.
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Keeping the culture 'beyoﬁ& théea»zfeéks did not inerease
‘the toxiedty of the eultm*e filﬁrete. Ehis finding is
similar to those of &aaﬂman (19&)} ’ Shaz*ma and Agnihotri
(1&6’7) and King {196?) .

- The mhs.h::.tery grap@rty ai‘the tax.te metabalites
" pzaéugeﬁ by mg__m Badwickll is uot linited to rice

-' aeeeis aaly. mza cz.lt;ura n ltrata mh.ﬂ:site& nst only the
, gemiaaﬁm ei.‘ seeés nf f:.va othar speeias of 'slants viz. o
veucmbar,brinjal, eawgea, tzhiméi an& tamato, nsezi in the .

i preseat studies, but also their radicxe and zalumule elang-
‘at.icn.y In the case of cucumber seeds the inhibitian of -
gemimtim and alsa 'Bhat af r&aiel@ and plumﬂe elangatim
w&s higher than that .m paﬁﬁy seeds. |

* The culture a. ltrate was. fauné ta possess ant;.i-

;i‘uagal ampértias ia sof ar as it inhibiteel the germinstion
o and germ tube eloaga&ian of cert ain fungal spores vize

W The inhil:itian Qf gewinatiaﬁ Has highfazr in tha

) case of L&i&m Spores. Eut in all eaaes the gemmatian
perceatage ineréased with a corresponéing increaso in the
dilution, S:lmilar inhivition of spore germinatian by the

tcxin produeeé by other fingi has been noted by earlmr
- workers also. Thus Brian g; al (1951) noted a- reduction in




Lotrveis alll when treated with alternaric aecide In s

like manner Luldwig {19587} found a rsduetiaa in germination
percentage of 3 Mﬁ w spores when treated with
the toxin produced by Halminthos

The germ tube elongation was also Gifforemtly
affected the maxium inhikition being asted in the case of
.'W 'i?h:ls ‘finding is similiar to those of Brian gt _g;,
- (195‘1} who Hund that the extensis:mcf gern tubes of $pores of
Verry vmmwe..
. were Giff erently inhibited by the eulture filirate of Aalternaria
M,WMW was ex{:ram&fij susceptible,
. germinaticd being completely inbibitéd, snd Fussriug was
“pesistant vhile Loteykis alld shoved stunted geri tubes.

L | @ha texie prinexple :in the eul’cm?e fz.ltratsa was
| feumz ta (<3 thermosi:able. ?h:z aetivity was not diminished
by exposing 11: to 109“6‘. fcr twam;y miﬂutea. Bven autscla?ing
at 15 1bs pressure for w@m;y minutes i}mghi; about only a
slicht decrea.se in the aetivity' Sim:u.ar thermastab}.e toxie
- principles of fungal origin ‘have been moted by esrlier workers
also. Thus Fahmy (1923) noted that the ‘to&.e substences

produced by Eusariug mlam, Jortic
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Yertici)iun dubouys were not destroyed by Lolling. Iruing(1945)

fatm& tha‘c éven autoclaviﬁg did not nhsage the actiﬁ%;y of

iycoperdiein. Other themastabla mtab@lia prineiples

. have been deseriled by Clayton {1934) ﬁmﬂriaﬁaa {1980) ané
&harma m:ﬁ ﬁgﬁiﬁoﬁﬁ, (lﬁs?}i

_ %Eith the axparimmtal eviﬁmees nowv awailabla, it
eannot te seid with esartﬁiniﬁy %:h@ther the toxie principle is =
absorbed t%mmgh %h@ m@‘?; 5yst&m evaath&zgh saeélings irrigateé :
'-with the oulture riltrate exhibited a cortain amount of |
attmting. @hm vasp&c&, thamfem,aeads furthey -smﬁy.

ﬁhe eultara ﬁl%mta wasg mﬁ: :mhihimry ta

pacil I‘m‘ ;- W %éheth@f it eamlﬁ cause iﬁhibiﬁm in

ather @aeies af haetm-ia can b@. meaen mﬁy by fartizar studies.

i
B



SUMMARY AND CONCLUSIONS



SUMMARY AND CONGLUSIONS

The ability of Ipichoconls paduickil to produce
toxic metabolites in culture vas determined by growing the
| ~organism in differsnt liquid media and by tﬁéting the

_eulture Tiltrate for its effect on paddy plants and on
gersinating seeds and spores of fungl. |

: ?he culture filt::fata of W W,

when awneei on paddy 1eave.»§ was found to produce necrotic :
spots vhieh in colouration and sﬁh@: a&peets elosely resembled
those produced by the fungus under natural infection. 7This
‘indlcates that the culture filtrate contained some toxic
prineiple which, in a1l probabiiity, is similar to that
_produced by the orgenism in tho host. Necrosis vas evident
even at & dilution of 1s 100,

Best grevth of the fungus as determined by dry
weight of the mycelium was obtained in Czapek's-Dox medium.
The superiority of this medimm over the otherg was noted at
all stages of growth of the fungus. For the procuction of
toxie metabolites also this medium was found to be the best.



Suerose was found to te a gaad earbon sourece far g
the gmwth of kﬁm Radyickil, The use of dextrose
in plaee of guerasa‘ia Gz&pek's-ﬂasAmeﬁiu& impreved the
growth and btoxin production of the organisn to a certain
extent, The best nitragaﬂ'ﬁﬁuxeaﬂwas f@ﬁnﬁ-t&‘bév _

sodiun nitx*ata, the norma] eenstitatent of Czapek' s-Dox -
- Medium, ‘

. The esxm gxcﬁueti@a was m& 't:b ineraasa with -
‘the age of the eul%ure, maximnm growth and taxin,preﬁuatianv,
was at&ameﬁ when the culimm was thr@e weeks old.

The inmz;ﬁ:ary pm};@rty of the gulture ﬁz.trate P

was mﬁ emsi‘ine& to rice seeds mﬁy. Gemmﬁsa as well
'as méiel@ and plumile alaﬂgauaﬁ of see&s of fiva other
spocies of plants Viz. euemaber, brinjal, eewxze&, thindi g
and tomato were inhibit@é by the eulma ﬁltrate. Ths
effect ef the eulture fﬁtrate on cuemnb@r %ads Was eolle

'si&em‘bly greater than that on oﬁher seaés,

~ The eulturs £iltrate ms' found to paséﬁasé antie

_ fungal propsrties in so far as 1t inhibited the gernination
- and germ tube elongation of certain funmz. spores vm-,
ogtalotia. paluarium, Bixlculeria orvzae, and Helmintho-
W m The mhﬁ,iti@a was highest in thé case of
g_m SpOTES.

/,
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Thgftoxic principleyin the culture filtrate was

found to be‘thermostable;"With the experimental evidences
now available,.it\cannot be said withhcertaihty whether the
toxic principle is absorbed thrbﬁgﬁ the root system even-
though seedlings irrigated with the culture filtrate exhibited

a certain amount of stunting.

| The culture filtrate was not inhibitory to
Baecillus subtilis, |
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