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INTRODUCTION



The onstor plant (Ricinuo communis L.) is one of the
noot ioportant oil yiolding orops of our country. It 4o
bolioved 0 have its origin in Indic and Torth Africa
( att, 1892 )¢ Hindus have kmown eastor oil from vory
ronots poriode, Thic bas boon montioned in Surata Ayurvoedao,
one of the oldest worko of Ayurvoda. COaotor is grovn in
rony parto of the world, cuveh oo Brasil, U.8.A. Egypt.'Suamn
and mony Aslian countriocs. Tho onnual cultivated aron undor
gacstor in Indin io obout 4,16,000 heotaros cnd production
is 1,44 lakh tonnoon of veceds Andhro Pradoch which necounto
for the lorgest aroen gultivated undor thio cwop in our country
1o ootimatod to bave 3,17,000 heetarco and produciang 56,000
tomeo of ceods Thus the stato ranks firet in India not
only in tho area tho crop occuplies but also in yiald~pro&ué~
tion. In Andhra Prodoph the crop 4o mainly groun in tho
dlotrioto of Pralmoon, Hydorsbad, llelgonda, llahboobuogay,
vhich 0ll put togethor accountoc for 85.2 percent of the totel
ares undor cootor os per tho Agriculturcl Statistico (1970-71).

Cagtor oil vhich ig an inportant cource of raw patordal
of oevoral industrics and of oconomio importance in domostie
nedicinol and vetorinaory uceg and hos also got a groat oxport
value in carning forsign ozchanges Such aa importsnt orop is
auhjeetaﬁ 4o o nurbor of dicomoes caucing covere loosooes. Sone
150 orgnniono are Lmovm to be pathogenie on the plant (Rogors,
1964)« Toaf cpoto, blighty,ruct, powdery mildew, ston ond



root rot ave cone of thoe ioportant diceaceo of She orep.

7ith the introduction of hirh giocldins ond fortilicer regw
ponsivo variattea‘aama'af the hitherto ninor dilocensos have
ascuriod serioun proportiond co ruch no their occurcneco hnve

nov hecore a limiting foetor in stopping up yioldo. Nocently

a povoro oute-brool of root omd stoneyrot of ¢notor couced by
Dhizoctonin botaticoln wao obsaerved on one nonth ¢ld ceod-

1inz of o populor veriety "Arunn® dupdne Ghorif 1973, in
expoyirontcal ploto of Agricultural Recenrch Inctitutes Rojondro-

nagor, Hydornbad, Andhrn Prodoshs

Dipcaged oyoptens cboorved wvero loaf yollowing,
pucltoring and gtunting of tho plont with withered leavos ro-
nodin oftoched ond honce=doom oveon after tho doanth of the plant.
In the f£inal ptoge tho plonto turned palo,s olniont gleooning
ach eoloured with abundant bloek pin hoad like pyonidic and
with ornll sizod sclorotine Che rooto of affceted plonto
turned bloelr and chroedded.

Tho nffooted cootor plonts were exonined and on ico-
lotion conniotontly ylolded 1. bataticoln,

Althoush $hioc gportioular dicocacs appoars to he rolatively
now $0 thia {traet, it wao provicuoly described in ocur country.
(Uppal, 1034, Proood 1944, Thirumalachor 1063, Mulkerni gt nl.,
1966). Sufficicnt worlk bao boon corricd out on othor creps
affceted with Rhisootonin discoves ranging fronr cercalo, pulsoo,
fratts, vogetabloo to foront tyoco. But not cnoush of Gate
hao boon acczucd on Rhimoctonia affectod castor orop.
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She objeet of the prosont investigotion are proconied
hore undoy.

Ioolntion of the orpanicn associated with dicense ond
ito pathogonicity on cuotors variotol ronction, isolation and
screcning of antogoniotd, phyoiology of tho pathogon, and
efficocy of various funcicidoo and antibloties apainot
R+ batnticola in Vitro,

Tha rooults cbtalned in tho courso of the inveotirntion
ora prosonted in thig thoeio.



REVIEW OF LITERATURE



Root and oton yot of cootor cawsod by Rhinoctonin
botnticoln (%audb.) Dudl., 0 Lmovm in Indin oinco 1932. It
vao £irot poportod £ron Poona by Uppal (1934). Lattor it wan
rocordeod by Prnoad (1044) fren Gind, Thirunolochar (1953) fron
Bihnp and Tulkozni of nley (19€6) £roa Uchaboloshiors Lolo
opd Pathnl (1968) soportod that a covoro drought, hish teoporge
suro and doloyod nonocon £oing proccodod tha diceogo ocutbroal.

tho dloonoo vao zocordod for tho £fivot tico 4n ¥ O A
by Coolr (1068). BSoveral voricotico of cootor voo found <o Yo
puseoptible to tho rovogoen of thoe potheson. QCharloo Hodreo
(1963) notod tho apponronce of tho diccavco om one nonth old
gondlinso of Sho poot«Chopgonea otnsce Sho eloooienl agtudioo
of Pleatlo 0t alss 06 tho Volto Agriculturcl Rocearch Inotie
tuto, Adoloido, havo brousht out coveoral copcoto of tho diconco
{cokoonn 1971).

Syoptonocy

fhirvumalachar (1953) oboorved that tho chareenl rot
of cootor onused by R hatotisoln woo charaetoricod by tho
groy diceolouration followod by bloekoning of ¢ho oton which
boors nunexous celowotic of tho fupguo. The pyenidinl ofeco
woo aleoo found on the dond O%o3.

in the onoo of Btalk rot of Styawborrics cousocd by
D+ bototicoln Lolo and Pathal: (1065) noted puckoring ond
otuating of tho plont.
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Cangopadhyoy ond Ioommp (1072) doceribod tho oymptons
in tha cnoo of charcond rot disonco of Iaturc giranonoun
couced by . bataticela, gradunl vithoring of tho loavoo
gtorting £ron tho lewor onoo wal noticcd with tho advameo
of tho dicocoes Tho withorod looveo romoin attached ovon
aftor tho denth of tho plont. Bloel pim hond 1ilko pycnidin
ond celopetin woro found nll ovor dond otone Tho pyenidin
woro obcorved to bo producced in obuadant oxtoranlly on tho
bark and vore maceoscoples Tho pith wac full of polorotia,
Pond otonm turnod lirht, alnogt ~looming ach colour ond eould
be brolton cnoily and the barl vao ohroddod.

Honoford (1928) obeorvod that tho root discnoo of
coffoa couoed by R batoticoln (Inemophoninn phaoooll), izt

dootroys the nimuto feoding rootloto moor tho coil lovel and
gradunlly worko boolk oleons the lopger rooto tounwdo tho collor
roglon of tho %z00. Tho tisouo of tho ianay bork aro thon
attoolod, and only ot o rolotivoly lattor atago of tho digcano
tho celorotio of the funpus voro found in woody tinsuvos, %Tho
infoetod plont ohous genorally an unhonlthy cppooronce with
conoldoroble dying bnoolr of tho lotoralo and gradual chyodding
of %ho folioso and 4n oord casco dlo vory ouddenly, with tho
looveo and borrdioc otill hansing on tho bronchao.

Sunlko g% ol., (1070) ropowtod in cooo of woot rot of
Lontil couood by He botaticola, that tho iafoetod planto chowod
o grodunl ohange of cclour £ronm dull groon t0 2oddich dbroon,
which lottor chnnsod %o yolley. Uith tho advoncoment of the
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diocnce tho wholo plont driod wy and wilted. Diconoed plonto
vhon pullod vp onoily dotochod ot tho ooil lovol, Rooto
wore pooxly dovolopod, finm?<ﬁﬁot~&e€ﬂ wore oithor not Zully

dovoloped, or dootroyod Guoe to rotting.

Yho gonuo Rhigeetonin woo cotablioched by Do Caadollo
(1815,7lowo Pr, Gt 110) oo Rhizootonin grosowun (Poro) D O.

to neconodato folorotiun erocorun Porscon (1801 SynJlothe
Tunge Pe 149).Prico (1622 Oyots lyeols Qs 2658). rocorniosd
tho ponuo Rbigoctonin D € oz Prieo. (Bhicectonin erceoyun)

(Pors) B ¢ ox Prioco, ao Meerophoning phaoooli (Houbl).

Toubonbnup (1913, Phytopatholeny f: 164). Sutlor
(1025 Deiton Jonoo, Bull. [imniot, Acrie. Dupte 293 68),

tranoforred tho opocicn botndicnla to $ho gonuo Bhicectonin
ond 02do o now combination oo Jhisectonin batniiceln {(Zoubs).

Butlpz?e

A inrge pumbor of opocioo heg boon doceribod 4n thio
gonuo by covoral authoroc. Tho comue 1o now charactorinod by
tho zbconee of ony uind of fruicting vedy cnd tho proconco of
celopotin, vorying 4un chopo and oico, entiloginouo to Llochy
ond uniforn tonturo vithin.

Achby (1927) chowod thot ¢tho funguo Re batntieola proe
ducoo 8 pyenidinl ogtono corrocponding to lacrophoninn
philipninncio Potrall, the typo cpocios of tho genuc ['nomophonings
Tho pyenidinl otaso of R. botnticola wag doceribed by Naubloneo
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(1508, Bull. Soo. Myc. Prancs gls 90) as Macrophoma phaseold
(Maubl,) wae an earlier name: henoo the new aombination wae

Kaorophomina phassoll (flaubls), Ashby.

Ashby (1027) and Young (1949) have reviewed the nomenclae
ture of the charconl rot inoiting fungue and pointed out the
need for avoiding frequent chanses in the names of well known

pathogone.

Thirumalochar (1953) studied the pyonidisl stage of
charcoal vot ineciting funcus and discussed ite nomenclature
and made the new combination Botrycdiplodia phaseoli (Iaubl.),
Thirum. without examining the typse materinl of Macrophoma
. phaseoli !avh>lance.

Vasudeve (1936) oboerved that Rhizoctonie bataticola
'proﬂuced.white colony with plenty of aserial mycelium which
turns dark gray with sge and has numerous tiny bdblack sclerotial
bodieg.

Godiarih and Caralei (19468) reported that in culture
the fungue rapidly foymed round colonies at first hyaline and
£inally becoming intence carbomaceous black with little, if
any aerial mycelium. Hiorosclerotia developed in profusion
neasuring 90+120 a1 in diameter,

Reichert and Hellinger (1947) studied the morphology
and parasitism of Sclerotium bataticola and noted that the



culture fron d4fforont hooto £all into two cain typos and
doofgnatod ao oubeopocloo fynicn and geonniea. In tho typo
lypion tha hyphoo oro ot £irot vhito, groduclly turaing oooly
gray. Following tho fornationo of golapotinc, tho nyeoliun
broako dovme. Tho tiny blaol pelorotin aro unifornly dlotile
buted on tho modin. In tho type roconbling gegamien tho
hyphoo aro ot £irot wvhito arnd geadunlly turno onely groy
ohoring conoontrie sconntions of grouth. Zho selorotino oye
fou ond irrocularly groupod. %ho hyphoo aro not ovenocoont
ao in tho fornop ¢typo dut ronoin porsiotont. %hén cooond
typo hao been igolatod £ron potato, naiso kornols, and cootor.
( Thirunnlachar 1963).

Thirunnlachap (1953) roported that tho funguc grov vory
rapidly ot the roon tonporoture producing abundont funacoous
hyphnooe

Lole ond Pathalt (19G5) docoribed R. botnticoln cauoing
8tallr ot of 8Strov borrios. Tho nycoliun woo profusc and
whito in colour, brond, coptato and branchods Uithin threoo
dayn 0f oub=culturing amall bloel,; horny flochy oelorotin
vapicble in foro woro produccd in abundonco in tho culturo.
mha-aeiorntia waro foracd among and comncetoed by the nyoolial
throndo. [o oporulaticon uno ceon aven aftor twonty wooltas

Raut and Dhonbo (1905) working with tho loaf opot of
Sorghun coucod by R. bataticoln recorded that the funsuo
peoduccd cbundant whitich eorinl nyeoliun on 2 D A in the
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bocioning, but turned groonioh or light brown aftor 3-8 doyo
ot 87-30"C, Ilyscliun ohowed, o ohnrnotorictic branching
paralled to tho poront byphno with o constrietion ot tho
point of union, Oolloc of oldor branchos turned boarrol chopod.
Uature hyphne ropeotcdly dividod giving zioo $0 noon of irrge
uloy atzucturoo which formod colovotial bedioo, Sclorotin
wore croothy block, round o oval and gomotinen iryoagulor,

solorotio noacsurod 112878 a1 with an avoraso of 191 n. %ho
‘pyenidic voro not producod by tho funzus oithor in culturo
oy on tho hoote

8tudios on tho phyolology of tho fungsuo did not oppoor
%o have rocoivod much ottontion. A dDriof poviow of worlk dono
on Bhizootonin opey He botaticoln 4o preconted bolow,

Vapudeve (&95?) roportod that R. bototicola on cotton
a0 oblo to attoel o gonasidornble yango of hoot plando and
are not highly noleetivo 4m tho wotobolicn oo nuch co that
0ll carbohydrntaony aitrogon oourcos tontod yiolded cotiffoctory
grouths

Vacudova (1988) otudicd tho phyolology of tho cotton
zeot pot funguo (Rs botnticoln) ond woportod thot tho pathegon
had o vory wido ronre of toloranco to neidity and ollmmlinity,
renaing ho%weon,ﬁa Red ana‘ﬁﬁ~952 with foirly goed grouth
botwacn 9“'3;2 ana\gﬁ 8.5 and optioun growth nony tho noutral
poing.
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Specific studies on tho microbisl antaponion of the
enstor root and oten rot pothogen have not been made po far.
Howevor, work on unicrobial antagoniom to R. bataticola on
othor hoste hove been reported by sevoral workors.

Veindling (1932) reportod that tho culture of virulent
fact growing etraino of Rhirootonia as well ao othor pathogens
were parasitisced by Zrichodsrma ligmornm. In 1934 he showed
that Iy lignorum to be ocapablo of parasitising R, bataticola
and Armellarin pelles.

Hanseler and Allen (1034) studied the toxie action of
Trichoderna on Rhizoctonin ond other coil fungli and obsorved
that Zrichoderma epe when added to soil which was heavily
infoeted with Phizoctonia reduced the "demping-off® of cucunber
and peass The culture filtrates of Zrichoderna were found
lethel to Dhiscctonia and Pythium,

Thonaa (1939) reported that R. bataticola was compleotely
inhibitod in tho prosence of T. lignorum and itse growth was
rotartod by filtratos £rom liquid culture of the lattér.

Ghaffar (1938) found thet L. viridse inhibits the
grooth of [lacrophomina phageoli with its hyphae eoiling around
thoge of the latter.
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Vaoudova ond Sihin (1940) whilo making otudies on tho
affoet of cortoin funpl on tho grouth of voot rot funsi ro-
ported that tho proconco of 2, 1lirmorun and Agporsillus nipfer
in tho inoculun of R.: bataticoln interforo with ito grouth.
Tho hyphoo of 2. lismorun cnd A. ninor, chovcd o dioocolving
offoct on the hyphco of R bntaticola. Tho aetivity of
R. botaticoln ond R. golani woo roduced whon the fungl woro
grovn nizgod with R lipmorun and A. pdgor. 1t wao denonstratod
that e limmorun had o mnrhodly doproosing offcet on
Re batnticoln ond thoro appesrod a lino of denarkation ot
tho junction of tho hyphoo of tho two fungi whon growm oppo-
oito to coch othor in tho oano platos

Brooln and Tiodalo (1048) carriod cut o sorieo of groon
houco $ooto with inocculnted coil, 0 oco tho offecet of voroe
tativo natter and ooll funigonto and poot ororgonco domping
off coucod by Rhicoctonin ops. o found that thero wno cono
indicotion of antogonicn by Zpichodorma towardo Rhinostonic.

Rogording tho control of root ond oton rot of castor
ecuzod by B. bdatoticoln %ropova (1928) cucpooted Aioinfoetion
of coodo with o hipgh consontration of formnlin: than acunlly
uced for tho oood dioinfootion, conoidornbly rofucod the
incidonco and otirulatod the porninability of tho oood and
pubgoquont groath of the coodlings. Excopt for this, thorva
axre no cpeeifie voporto on tho chonilenl pontrol of root and
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stoen rot of vastor although thore are cevernl roports on
chonical control of R. batntisola on differcnt hoots.

Thruston (1921) obtoined a good control of Dhizoctonis op.,
by corrosive sublinate trootoont with mercuric chloride eoluw
tion of 1t 1000 which wos fouid to kill all selerotian in
five ninutos,.

Chanzit (1023) contrelled black scurf of potato cauced
by Re gsolani by disinfacting ceed tubers with formnlin.

Achby (1927) roported the control R« bataticcls by an
application of wood ashes and gleo by potach or moh in wator
in acid soile,

Sundararanan (1929) during his estudiec on control of
groundnut wilted planto by R« bntaticola, used lime as soil
trootnent at the yate of 1,000 1ba. por gore and recorded
the reduction in the nunbor of wilted plants.

Burkett (1938) found thnt two percont cercean used at
the rate of 8 g por 1 g of nutriont nodium iphibited the growth
of Rhizoetonin in pure culture. He aleo Poported that Cuprocide,
Coppery, K.B. and 2Zine « oxide pave satisfactory control on
the growth of the origoniem whon used at bhighor ratoes.

Hoibers and Remsay (1946) worked on the control of the
pathogens of f£ruit and vesotoble grown in puro culturs on
P DA « In the prosence of vapour from diphenyl oryntalo at
dosages ronging from 1 to 20 mg por plate were found to be
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funsiototio to Rhisvotonia. Dacod on thic ho bolioved ¢thot
thoe uso of diphonyl ioprogmntod urap would control tho docoy
of feuidto and vogotablaos

Vaoudova (1948) mado a murbor of abortivo attompto by
noil funigation, ocultursl troatnontc ond the application of
fortilicor to control poot rot disonco of cotton cnuoed by
Tho ung of poradichloroboncone roducod tho

incidonco of tho roty but delayod pornmination and eousod
onoller and otuntod grorths Whilo ronovel of disoacod dobrio
endl additional fom yard nenupas flooding ond £ino tillago
treatnento gave opprocicblo rooulics Coleiun chlopido

(2, 881 1dbo/oero), potosoium chloride (210 1bo) and both
torothor, cnong oovoral chonionl trontnonto triod, woro tho
only onoo %o bring about o oduction of ineldonec om troatod
Ao conparod with untroated plotoe

Tynlo ong Tilldano (1947) otudiod tho loenliood chonie
eal applicotion to tho coil and thoir 0ffcot upon tho root
wvot of Boons and poas ccucced by Rhiscotonin. Ho roportod that
25 poreont dicodiun othylono biodithicoardanmate (Dithang Dy,)
whon appiiod ot the rato of 1 gallon por aero or 2 1bo. ofwi
dry powdor (Dithono Dya) por cere in tho row of ooodling tas
found o bo quito offcotivoe

Houll g% nles(1947) zoportod thet the Zine oalto of
2:4=5 trichlorophonol havo boon vory cffoctivo ao a Lunsicide
for ocood ¢trontrent. Sho nood offcotivo concontration appoaro
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to be £ifty percent of the above enlt with an inert diluent
and usual dosapge recommendotions of 2 to 4 kg for larger
oecds like cotton.

Sadamiven (1950) studied the action of malachite green
thiun aphenidermatun and other soil fungl achicved fungle
gtotio and fungiecidal action of malachite green at a strongth
of 6 ppnos '

Gruonhagen gt nl.,(1951) used ohlorinatod phenols f£or
Pea ond groundnut sgedg, ap a protectant againot Rhigcotonia
which geve varying degree of control,

Sinmkover and Schenfolt (1951) worked on the affect of
bensena hexachloride erd chlordens om certain soil orpanisns
and found that erude benzene hexachloride sprinkled over agar
elanto of Rhisootonis coused narked inhibition of nycelisl
growth. ‘

Gauman ot pley (1963) otudiod the funpgicidal properties
of ooric éarbonic and thiocorbonic acid derivatives of hydrasine
found that the groutho of Rhimgatonic sp.s cultured at roonm
tenperature on P D A containing diffupibvle amounts of carbonic
or thiocarbonie apid derivativoo of hydrasine are effectively
inhibitad at concentrations oveor H500 ppne

Honry (1053) found that soveral fumigento applied to
the nurcory prior to scodlingo, gave varying degreo of control.
The applicction of 24 gallons per acre of a 20 porcent by
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volume solution of ethylene dibronide, 2 to 3 weoks prior to

spring seodlingo control the digcnce on pine. It wao equally
offective when applicd to 00il, in good tilth and to wet soil,

Honry (1953) and Fostor (1061) found that black root
rot of pine ocaused by R. bataticola could be controlled easily
by ethylens aibromide (EDB) end Ilothyle bronmide.

Dharanvir, gt al., (1967) while tooting the ralative
effoctivity of 14 funglcideo for the control of R+ batnticoela
found parzate liquid (Disodiun ethylene bisdithiocarbamate
ond Vaepon {Sodiun mothyl dithioearbannto), effectively
controlling the funmio.

Jhooty and Grovor (1971) who studied the root rot of
cucurbite and its control in India roported seed treatnont
with Vitovax and Drassicol cave beot control.



MATERIAL & METHODS



The general laboratory techniques enployed 4in the
precent study were the seme as followed by Rawlina (1033),
for tha preparation of media, maintenance of cultureo eto.,
In addition, some of the procedures given by Pred and Takaenman
(1028) ; Riker and Riker (1936), Iilly and Barnett (1051),
zentmyer (1955) were also adopted with some modifications
whorever necessary.

Glasowere «

Cleaning Stevilizations

The glassware ucsd were of "Corning" make, Afterx
thorough washing with washing soda and water, all glassware
were placed in strons chromice acid solution for twenty~four
houro, washed thoroughly with tap water and dried befors use.

Clasaware sugh as Petri plates and Pipettes were
storilized in hotenireoven at 160°C to 180°C for atleast an
hour. Potri plates and Pipottes were wrapped in paper before
use, 0 prevent contonination.

The Aiffevront nedis used wero:

1. Rotato Dextrose Apar ( P D A)

Pototoss (Pesled and sliced) s 200.0 gs
Dextrose : ve 20.0 g.
Agar Agar e 20.0 g«

Digtilled water se 1000 ml,
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2, Oatemeal Agar Mefdum ( O M A )
Oat-menl «v  100.0 g.
Agar Agay o 20.0 g»
Diatilled water «e 1000 ml,

3. Soil Oats lledium

Soil ae 900 =«
Oato - 10.0 ag.
Diatilled water . 30~35 nl«
Sedium Hitrate e 2.0 g«
Dipotassium monohydrogen 0o 1.0 g.
phoaphate.

Potassiun chloride ‘ ’e 0.5 ge
Hagnenium sulphate s 0.5 g
Farrous sulphete. o 0.01 g,
Bucrose ve 3040 ge
Diatilled wator s+ 1000 ml,

5« Czapeks Apor MMedium,

The same ingredients of Czapeke liquid medium in
addition 20.0 g. of Agar Ager was used.

6+ Harting Agap Uedium
¢lucone “e 10.0 g.
Peptone . 5.0 g
Potaosium dihydrogen phosphate .. 1.0 g
Yagnesium sulphate o 0.50 g

Hose Bengal .o 33.0 g»
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Streptenyein sulphate se 300 mle
Agar Agar .o 18.0 g.
Diotilled water " ss 1000 ml,

7. Bichards 1iquid Mediun:

This nedium was used for all physiological experie

ments.
Potassiun Nitrate ‘e 100 g.
Potassiun aihydrogen phosphate ., 5.0 e
lagnesium sulphate s 2.5 ge
Perric chloride es Traces,
Suarose .o B50.0 ge
Digtilled water ss 1000 ml,

The media used were storilized by autoolaving at
15 1bs pressure per sguare inch for 15 minutes,

gH of the medium:
The initial p. of the medium was adjusted to 6,0
vefore autoclaving for all the sxperimonte with IN, KacH and

INe, Acetic aoid, using B.D.H, indicator papers. The pﬂ

measurerments for the pH axporinents were made with a photovolt

Hodel 110 electronic po metere

Black clay loany soil mixed with red ooil ond enriched
with Porm Yard llanuros was pasaed through 1/16" mesh sieve and
£illed in earthen pots of 12% dlanmeter for pathogonicity tests
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and 6% diameter for variotal rooetion tosto. The pots were

ataéilimed in an autocliave at 20 lbn, precsure per sguare inch
for 2 houro.

Pive peeds wore curface storilised by immersing in
11 1000 merouric chloride solution for a minute and washsd
in several changes of pterile wator and cown in each pot.

Root and atem rot affected plonts were pulled slong-
with rooto chowing blosk sclerotia and pyenidin. Prechly
collected oomples were used for the ieolation of the pathogens
A bit of dicensed portion from the affected msten and raooio
having omall black selerotis along with healthy tiasue wae
token &nd washed well with storile water to get ride of foveipgn
matter ac much as possidle and surface steriliszed with 141000
mercuric chloride solution for a mianta\and'%hen wanhed in
ooveral changesn of storile water. Thece bits were then plated

cut on P D A and incubated at roon temporature for 48 hourss

A portion of tho nycelium developed from the plated bite was
transferred to O 11 A platoss The fungus was maintained in
pure culture on 0 1I A modium throughout the poriod of invootie
gation.

Pathogenicity tents ware conduoted by adopiing the
following two methods.



Soll=oats medium wns outoolaved at 20 1lbs. preosurs
for two hoursc in 250 ml conmical flasks, Prior to autoclaving
30 nl of water woo added. The fungus (Rhisootonia bataticola)

was grown on the steriliced wedium for a period of throe weeks,
after which 1t was nixed with storilized soil f£illed in earthen
pots, in the proportion of 20 parto of incculum cnd 80 parts

of atorilized ocoil (1.e.) €00 g of inoculun was thoroughly
incorporated in 4 kg of sterilised soil. Bufficient water

wag added t0 the pots to provido optimum moisturs. Pots were
incubated for a period of 48 hours, 20 seeds of 'Aruna® variety
of castor wore surfaoce sterilised in 1t 1000 mercuric chloride
golution ond § seeds per pot were sown in 6 potm. Observations
were made on pra~emergence rotting of sesd and also on the
posteenorgonce root and stenm rot incidence.

The stenm pleces of castor were cut into small bits of
about 1% length and immersed in 29 euorose solution, mhéan
were then troanaferred to conical flaske and were autoclaved
at 15 1bs, pressurs per square inch for one and half hour. The
sterilized pleces wers inoculated with stock culture of the
fungue (R« batatioola) maintoined on Czapeks agar slante. The
nycslial growth of the pathoson was very fast and within a
wock 1%t covercd sll tho stem yia;dh and formed snall dark black
sclerotia.
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The method of inoculation developed at the All Indiam
Co=oriinated Rice Improvement Project which is known as *Sten
tape inoculation technique® (Anonymous, 1970 and 1971) was
followed here.

The plants at the Coller region just above the soil were
injured with the needle or scalpasl. Individual stem pieces
alnngwith mycelium and sclerotia were placed at the injured
part on the collar region and finally wrapped with a oslluphane
tapes This keeps the inoculum in contast with the stem, Then
a coating of absorbent cotton wos wrapped over the incculsted
portion so as to keep it moisturad. Seedlings of 1 week to
8 weeks ¢ld4 were inocculated by the above method,

Yarietal reaotiont

-The inoculum for varistal rcaction experiment was pre-
pared by soil cats inoculum mothod, 200 g of incoulum was
thoroughly incorporated in 800 g of storilized eoil and placed
in pots. Then the pots were incubated for 48 hours in the
cless housas COaore wan taken 40 wator the pots in order to maine
tain optimum moisture levels, After the incudbation period,

20 surface steriliged seedo from each of the following 9 varie-
tien; were sovn at the rato of 5 seeds per pote

1+ Aruna, 4s BeB3y 7+« RO= 1377
2+ 413 As e Heﬂag Be ‘V-E-Qg

¢ B«157, 8¢ GeRl0w22, O, B=lA8«2,
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In order to isolate fungli from soil for antagonistic
studies againat R.bataticola, iaclations wers made from the
rhizoophere of castor plant found ¢o be resistant to R.bataticols
in varietal reaction studies.

8ix weoks old ssedlings of castor Wers brought alongwith
the roots and shaken briskly to remove the soil particles ade
hering to the roots. 10 g of soil was taken in 100 ml of aterile
water into 250 sl conical flask and serial dilutions were made
using stondard ssrial dilution technique (Waksman 1952). On
the boelo of 1¢ 10 (ie) each hicher dilution made by taking
10 ml of lower dilution and traneferred to 90 ml of sterile
water ti1l a ailution of 10™% was obtained. One ml of the pPro-
pared dilution was added t0 the Petri plates and 15«20 ml of
melted Martine Agar Medium was poursd over only after it wes
ooolsd and jJust before setiing, The platen wers rotated to
mix up coll sucpension and the pedium and then imcubated at
room tenperature for & days.

The coloniees developod in the Petri plates on Martine
Agar Medium were traneforred 40 P D A slants. Isolations were
‘made thrice and all the pure ¢ulbures were maintained by perioe
dical sub«oulturing and sorted out on the basis of 4ifferanges
in c¢olony colour, growth habits and latter identified. The
fungl which appesred fraguently wera seleoted and used for
antagonistic studies against N bhataticola,
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Dipht fungl were selecoted for studying their antagonistie
activity against R. bataticola., These fungl were tested in
4 replications keeping one as control. A bit of mycelium from
each oé the 8 selected 1solates was inoculated in the centre
of a Potrl plates containing P D A« A bit of the fungus
( D« botatiocola ) was inooculated on either side of the cen-
trally inoculated fungus and incubated at rcom tomparature.

The radius of the fungus growth developed from the
inoculated point and the diameter of the fnhibition zones 1f
any on either side wers measured 5 days aftor inocubation.

The isolated mycoflora were gr@wn'en Cgapeka liquid
medium and incubated at vroom temperature, for 15 days until
the oultures were fully grown for obtaining the oculture file
trates. The filtrates wore mixed with freshly prepared P D A
in the ratio of 1t 1,5 (Yediumt filtrates) and were aterilized
in the autoclave and plated out in the Petri Plates. The test
orgenism was inoculated in the centre of the Petri plates and
incubated at room temperature for two weske. Observation was
made if there wao any inhibition in the growth of the tost
fungus.
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Mecs of 2 m diameter were cut fron the paripheral
gone of 6«7 days 0ld R.batnticola culture: Thece dises were
then inocculated in 250 ml conicnl flasks containing liquid
nediun. The flasks were then inoubated in the laboratory at
poom tonperature { 26-82°¢).

terminntion of nmyeelinl dry weights

Hato were harvested in dricd and tarred £ilter papers
by £iltorins through a Ducknor funnel under vacocumy thoroughly
washed with dlstilled water, rolled and air dried. Laotter
they trare dricd at '?Ooc‘ in an oven for 48 houro, coolaed in g
desaicotor and weiched. The woicht of the myceliun wao onle
culatsd by deducting the weirht of the filter paper from the
total weicht. The filpures, glven in the tnbles reprasents the
naan of throe replicetoos All weights are corrscted to a
nilligran.

The expsriment waoo conducted t0 daternine the incubation

poriod required for maxinun growth of R. bntaticols, in the
Richards liquid nedium.

The cultures wero harvested from fourth day onuards and
with an interval of two dayo upto 22 doyo.
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In all the suboequent experimento, the cultures wvers
incuhctad for 14 doys.

Exporiment - IT. £ _cax :
dhizoctonis bataticdla,

Thiu'experiuent was conducted with a view to deternmine
the bost source of carbon for the growth of R. batoticola,
undor study. The carbon sources employed are given below:

1) Nonosaccharidogs

a) Pentoses es Xylose, Arabinose
b) Hexoses «s Olucosc, Fructoss.
2) Disaccharidess +« Sucrose, Naltooe.
3) Polyspochny: ++ Starch, Doxtrin,
4) Surpr slcoholog +s Corbitol, llannitol,
5) Opronic acidss ve Oitric acid, Tartaric acid,

The oontrol received no carbon souree. The sucerose in
the Richards medium wao roplaoced with the above 11 carbon
sources on tho baocio of thoir carbon contont to give equal
ameunt of the ¢loment in cach caooee.

Pxporitiont = II1.

Influonce cf different Nitropen sources on

tho prowth of Rhimoctonia baotaticola,

This exporiment was conducted to otudy the best source
of Witrogen for tho grovth of tho fungus. Tno following
nitrogon cources were omployed by roplacing potassium nitrate
in the Richards mediun on equal nltrogon baeic. The following



ore the differont sourcos of Witroson employed in thio
oxporinont.

1. Organie Witvogon oompounds:

8) Anino aeide . Glutanic acoid.
b) Amids e Asparaging.
¢) Othor ovponie compounds . Uren,

2+ Inorganic Hitwogon compoundes

a) Hitratos 2w Potassiun nitrate,
Sodiun nitrata,.

b) DNitrites e Potnooiun nitrite,
Sodium nitrite.

¢) Amoniun enlto. ws Arcmonium chloride,
' Arnoniun oxalatoy
Armoniun nitrotao,
Armondum oulphate,

The zaH of the nediun heo o osignificont role to play in
the growth of fungi, In gonoral, fungl have a pxé-émmme for
olight acidity (Lilly and Barnott, 1961 o). Individuol funpi,
howavors vary in their yﬂ raquivenento. Heoneo, this atudy wno

conducted with an objeot of finding out the optimum pﬁ roquires

ment for tho growth of tho funsus undor ptudy.

The fellowing ._pﬁ lavels wore omployod in this axporinonts
340, 4405 540y G40y 740y 840, 9.0 and 20,04 ALL the po lovols
ware adjustody elthor with IN acetic occid or I Sodlunm hydroxide
golutions, with a po

unbufforods

notor before agutoelaving. The modiun wos
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Ehizootonia bata'kie ia in Vitros

The fungleides and antibiotics were ascayed for thoir
efficacy against the pathogen by adopting the soll Viel technique
devaloped by Zentnyer (1955).

Pine sandy loam soil, was airx dried passed through a
siove of 20 mosh per sguare inch and autoclaved for 40 minutes
at 15 lba.precanre per equaro inchs One inch soll was placed
in a ptorilized glase vial (3" in longth and 1" 4in diometor).
he fungueo was grown on P D A 4n Petri plates for two weeks
and the culture disce of 10 mm in dianeter were cut with the
help of o 10 mm cork borer, ond placed on the ooil in the glase
vigl and thon covercd with one inch of the same sterilized soil,
Pive ml. of the fungicidnl dilution was addod to the surface
of the viagl with o pipette, and the visl was plugged with cotton.
In the case of control the some quantity of ateorilised distilled
wator was added to the soil. The vialo were inewbated at 25 C
for 24 hours. Thyee replications were provided for each of the
treatnonto,.

After the incubation period three vials in cach 4root-
nent were emptied in s strainer ond the coil was gontly removed
by washing with storile water and the dlec of the nycoliun were
placed on Potato dextrose Agay in the petri plates in order to
determinge the viability of the fungus by the presence or asboence
of growth indionting nonstoxio or toxlie effect of the contenw
trations,

7.60139
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The following are the details of fungicides reprecenting different
%.aﬁmm and the antibiotic Qmmﬂawam in the m.wm%

mmggmmm
aaﬁmﬁam.u»aﬂ

2« Benlate

3. Brassicol {(rouB)
4, Blitox
5. Captan

6. Formaldehyde
7. Topsin H-70

S« Zincomndine

250 Phite

3500 ppm.
1500 to 2000 PPs

1000 ppm.
1500 Pphie
1000 ppne

Antibiotic produced by Strepioverticillium
"awggmwﬁ Var, terricoium Thix

Hethyl i-{butyl carbamoyal)-2 benzimidaszole

carbanate,

Penta chloronitrobenzene.,

Copper ozychlorides

B(Trichloromethyl thin)4 Cyclohexene~1,2

Poroalin.

diearboximide.

1,2 Bis(3-Yethoxyearbonyl-2~thioureido)
amwmmﬂm (Thiophanate Methyl).

Tetra nethyl thinrum disulphide.
Chelation conplex of l-hydroxypyriding«2e-

thione and Zinc.
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The dimense was obeerved during kharif 1973 in the
experimental plote of "Aruna® variety of castor in the Aprie
cultural Research Institutey Rajendranagar. The disesse was
noticed subsequently in other wvarieties of castor grown in

the fields of Rensarch Institute as well as in the fields
of Agricultural College ¥Parm, Rajendranegar.

Symptomst

Sporadic incidence of the digease was observed in the
field; when the crop 'wai 30 days old., The disease could be
enaily identified from a distance by watching some of the
dead geodlings found among the healthy green plants. Leaf
yellowing, puckering and stunting of the plant with withered
leaves romained attached to the plant was noticed. Black
pin head 1like pyonidia and sclerotia were found on the dead
bark and the stem turned black coloured. Roots were poorly
developad and shredded,

Fumerous pyonidic and solerotial bodies were found
in the shredded dead tissue. They were examined mioroscopie-
oally and descrived below. |

Pyonidia are dork, olive to black, erumpent, globone
to sub=glohose, ostiolate and measuring 106 u - 200 i in dia-
meter, Numerous single-celled, hyaline, oblong or some what
ellipaoidal conidia are ar;meni; within the pyenidia and size
varying from 16 p = S0 x 5 =~ 10 1 o

Solesrotia are emooth, black, round to oval and sone-
timec Arreculsr and consisted of polygonsl pseudcoparenchymatous



colls and measuring 75 ) « 150 n in diemeter.

The pathogen conld be easily isclated by plating the
disenced root and otem bito containing the solerotio on P M A
aeftoy storilizging in 1: 1000 morcuric chloride scolution, The
funcus rapidly for-od spherionl hysline coloniecs on P D A
as woll as on 0 It A at £ipnt ond fiaelly beeoning intonno
carbonscoous black, showing concontrie zmonations covering
the whole Potri plate within three days (Plateel). A fow
scleorotin developed on the nargine of the colonlen after
4 doye and lettor o nurber of sclerotin developed grepariously
on the edgos of tho colony. No pyenidis are formed even in

the old culturos.

Iyceliun conaioting of fumacious, bm&&, geptato and
branched hyphae, bronches frequontly runnins parallel to eaoh
othor, hyphao constricted at the septe, with eylindrienl cells
in tho pgrowing hyphae and lntter the celle becoming borrel
shaped in the o0l1d hyphae, !aturo hyphne are ropentodly divided
giving rise to irregulnr otructures which formed sclerotiol
bedico. Sclerotia syy emooth, blaock, round to ovol ond conee
timeo irrepuler meccuring 86 p in diamoter (Plaote-2). The
pathogen weo identified ns Dhizostonia bataticolas.

Eethoroniclty toot:

The pathogoenicity of tho isolate wvae tested on its own
hoat with a viow to ctudy ito incubation poriod and the develope
nont 6f @locenvo. Two mothode were adopted for pathogenicity
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Plate « 3

Petrl plates showing three days o0ld eulture
growth of Rhigoctonls bataticols.






Plate - 2
| FThotograph showing

A = Ayphal structure of Thiszoctonis hataticole
B = Sclerotial body of R. bataticola
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testo vig., 80ileoats inoceulur mmd etem tape inoculation
me thod maintaining suitable control, The plants 4noculated
by the first method developed typiecnl eymptoms on 5 weoke
0ld cnator cesdlings.

Yeaf yellowing, puckerines and stu-ting of the plante
were obgerved (Plate=3), Tith the advance of the disesnse,
gradual withering and drooping of leaves starting from the
lower onoe were noticed, The withered and drocped lenvae
renained attached to the plants even after the death of the
plant (Plate«4), Shredding of the bark was observed on all
the affected plants, Nlack pin herd like pyenidia and mmall
sice sclerotin were fou & on the demd bark of the plant, The
dead stem turned light, almoet gleaming ash eolour.

¥hen such plonte were pulled and exanined 4t was
seen thnt there was poor development of rootn, finey rootlets
were oither not fully developed or destroyed due to rotting
near the 50il level and gradually opread te the laprger roots
towardo the collar region, of the plant., 7Tater soanked lelsions
were forned at the ¢ollar region. The leisions were lirht
brown in the beginning and latter turned dark brown to blaek
znd at an advonced stare the plants withered and profusion
of small size sclerotis and pin head like pyonidla were pro=-
duced all over the dend astom.

The pycnidia developed extrmally on the bark., They
are macrogcopic, dark, olive to dlaeck, erumpent, glohooe
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Plate - 3 o &

Phetograph showing Healthy and Incoulated plants of
_ ®pruna® variety of Castor,
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e Pimal stare of infeotion (five weeks after
T emdle « germination).
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to subeglobose, ostiolate and measuring 1556 ;m in diameter.

Conidia are 1-celle”, hysline, emersing out through
the ostiocle when the pyonidis are pressed oval to ellipeoid
and measuring 28,88 m x 7.15 u (Plate=b),

Based on the morphology of the fu gus and the dinmeanse
symptome produced by it the fungue wee identified asm

Rhigoetonia bataticola.

Reisolation of the pathop:n wae done from *he roots
and stems, Of the dipeased plante whioch consistently yhelded
R. bataticols which was similar to the one used for the
inoculations.

Varictsl reactiont

7ith a view to find out the varietal reaction of castor
to 2 bataticola, nine variecties were screencd under glasee
house, Inoculatione were made by solleonts inceulum method.
The inoculum wne thorouchly mixed with sterilised soil in
the ratio of 800 grams of soil and 200 grame of inoculum,
27 pots of 6" diameter were filled with the mixed inoculum
and 8041, Incldence of the disease in dif ferent variecties
wore recorded after 5 weeke, Twenty five seedlinge were
-ralsed for each variety at the rate of § seedlinge per pot,
Two pote containing 10 seedlinge for cach variety was maine
tained as eontrol.
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Plate « 8§
Photograph showing the Pyenidia and Conidia of
¥aerophomina phaseoli.

saps - A ® Unruptured pyenidium
' B = Half raptured pyonidium

C = Ruptured pycnidium with energing conidla.
DPm Qﬁmm. .
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The recults of varietnl remction are presented in
Table=l (Plate € & ¥), Out of the nine varieties tested
2 varieties viz,, BD«1857 and 6=L19«22 appea ed to be resistant

and the remalning seven varie ies were found to be susceptible
to the alsense. o

LY=R

solation 4 soraonin- of taronistao

The funpal flora fronm the rhizoasphere of 6 weeks 014
castor seaedlings were isolated by Serinl 4dilution technique
Wa eman (1962). The following rerera of fungl were isolated,

. Drottcctw . 8. Fusnciuws o

2. Trichodern 8pe i 6« Rhigopus ep.
B 1 ¢ Agpergilius flavua 7. Seclerotium epe
4., Aspersillus nicor 8. Cladogporium sp.}

Trhe taxanomic poaition of the different isolatep of
fungl are presented in Table~2, All the eight funri which
were found to be of common occurrence were tested against
JRe kataticola for their antagonistie dehaviour. Among thenm

~only four funsi vis., [‘yrotheciur sp., Trichoderma op., A
Asperpillus flavus, A. plier, were fou 4 to be antaronistio,

Yeasurenent of the Antaronistie potentialtg

¥

Bach of the cirht fungl isolated was teated separately
sgainot the test fungus I, bataticola, E=ach Fungus was ine
pculanted in the centre of plates containing P D A and inow-
sulating the test orgunism on either eide, The growth of the
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~Table « 1, Varietal Resistance of Castor to Thigoctonia
. batatie 215»

W e= e W A SN P W AR N O Y W SR WP A Gk S R A e o A e G de A G ae WD R W

S.No, Variety Fumber of Rumbey Percentape of
inoculated infeoted infection.

1. Arumm 18 ;8 I 100

2.,  413-2 15 % = 100

3. Ba157 15 K1l o

4. 63 ' 15 18 100

B, HC=8 DI - R, 100

6. w2z 15 w1 @

7.  RO-1377 18 18 100

B. Va2 18 15 100

9, S-p4B.2 15 15 100
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Plate G & 7.

Photograph showing varietal yeaction,.

0 » Control
8 = Suceptidle,
R =» Hesistent,

Variety 3 and 6 are Rosiat@ntg‘ 7' :

FET s



Table-2,

Taxanomic position of fungi isclated from the Phimosphere of Castor.
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Genms

1
Srichoderma spe _
teperpillus wu.mE.
Aspergillus niger

Pusariun 8p.

thecium sp.

Phizorus ap.

Selerotium sp.
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Moniliacene -
Honiliacene
Honiliacese
Tuberculariscens

Mucoraceae

-

Dematigpece

I3

&2

Order

“omiliales ¥
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organiem was found to be restricted at a dlstance alroung
and fcrmed epprecinble zones of inhibitionas., A gap of 24
hours was given for slow growing fungi vis., llyrothecium 8p.,

Asperpgillus flavus, Puparium sp., Jclerotium ep., A. niger, |

and Cladosporium sp., Tor Tricheoderms ep., and Rhigopus sp.,
no gap was given as they are fast growing as seen in pree

liminary teosta.

Clear zones of inhibvition betwsen the test fungus and
the antagonist were formed within four days after incubation
(Plate~ 8 & 9)., Due to lysis of mycelium along the edges
of the zone, Trichoderma sp., produeced yellow t0 brown coloured
pigamtation and showed pronounced effeot on the growth of
R. bataticola, followed by [iyrothecium sp., A. flavus and
4. nizer. The data reparding the total inhibition zone of
the three replicates are given in Table=3,

The growth rate of fungl oen conveniently be studied

and their linear growth mensurements easily be recorded on
8011d medium than on liquid medium, To study the effect of
antagonistic principle on the growth rate of the test funpgus,
this experirent was conducted on 20114 medium incorporated
with the sculture filtrates of the isolated fungi, The data
pertaining to the mean diameter of the coloniez of the three

replicates are gsiven in Tahleed,
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Table~«3. Rate of inhibiticn of Hhizootonis bataticola
by the fungi frequent isolated from the rhizosphere
of castor ceadlings.

W e G N R G o N R e W D e G G e W G al e Wk N R e W s W AR R W e A

S«Hoe Antaponlstio Rediwm of Claar sone Totnl
organisms. antasonists ( in mm) inhibie
(in om %s.on
4n mm)

1. [yrotheoium sp. 20 4 24

2¢ Trichoderma spa 33 56

3e 20

» ®ow
®

4 20
Be Pugarium ap. - m.» -
6+ Hhizovus &p. - - -
7« Solerotiunm sp. - > -

2

. A e Wk B EE e PGS S e WS A A W SR e e Al e o T e e SR A AR e S A R AR B



Table-d. Crowth of ] noawouwa. .am.wma»aoww on mwwma amwwﬁa uﬂaou.uogaaa ﬁ&w
culiure £il 28 0 1
eastor mmmawaum?

25 70 90 S SO 90 O 90 90 90 90 9 s 90
10 3 60 W 8 €0 8 80 8B 80 80 80 &0 80
10 27 45 56 65 7B Y5 W5 7B Y5 Y5 96 W U5
12 40 45 635 T2 ©5 85 65 85 85 85 B5 856 &5
11 38 63 70 8 80 80 8B 80 8 80 8 80 80
14 49 80 85 90 8 980 90 SO 90 96 90 90 90
10 35 6 90 90 90 9 90 90O 90 9O %0 90 80
12 42 %0 90 90 S0 90 90 90 BO Yo S0 90 9O
12 456 72 90 90 90 90 S0 90 90 80 90 S0 80

Remarks: wwu datn ww.amwu,wwm in gm Pable~d ugﬂm gaﬂa was u.mwwn mn.am.e.w oﬂ ».wo w@u»
funpus (Rhizoctonis bataticols) in the cose of culturpl filtrates of Fusarium 8p.,
Dhigopus 8pss H0lerotium Sp.s nuwmo oﬁg D« within four days comparable 1O
control reaching maxinun ! the culture filtrate of auwawaaaﬁam allowed
the test fungus to grow only upto 66 nm mwagu 4 days ond upto '
14th day followed by Asperpillus €lavus, Asperpgillus niger and 1
which allowsd the wmmwlwgmcm $0 grow 63, Y0 end 70 mm respectively. .
two woeks the test fungus woe resiricted by thece three fungt ou.weﬂ»um ._E mw.aﬁ
to a digmeter of BO«B5 mm.
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It was genernlly noticed that the growth rate of the
togto orgonisn on otrled medium wae elowed down considerchbly
whon compared 4o control,

The grovth of R. bataticola on polid P D A medium wae
ordinayily 90 mm on 3vd day Ltoolf ao chown by the oontrol.
Howevery on nedium ataled with fungel filterates, the growth
wao ooverely reducod. The culture filterate of Trichodorrn op.
isolato had a pronouncod effcct on the growth of I buabatlicola
followed by Myrothecium opey Aspexpgilliuve flavus and A« niger.
Tho Pemaining isolntes hed no effoet on the growth of
R« batoticola,

Vinible crowth of the fungud occurcd within 24 houre
afteor inoculation, Tho m&calial nat woight on the fourth
day wao 137 mg and latter thero wao a gradual inercase in
the wolight of tho mycelial mat upto the fourteonth day, vhore
a maxinun growth of BOY mg , then o grodunl fell in mycolial
mat woicht waos obtainoed,

, It ic thuo evidont that noximun growth wap obtained
on the fourtoonth day. In all the subseguont physiologieal
axporiments, the culturcs woys inoubated for fourtecen dayes
The reoulte obisined are prosontod in Table«~S and Toxt figel.



Table-B: Growth of Hhimootonia bataticols at different
incunation pericds.

B.H0oe Incubation period ‘tﬁyaeua}. nat weight
in ng,

1. 4th day 137
2 6th day 232
Be gth day 286
4, 10th day 312
5. 12th day 354
6+ 14th Qay 507
Ve 16th day 463
8s 18th day 408
G 20th day 369
10, 22nd day 353

'ﬁfzean of 3 replicationn.
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hi bataticol

Ho growth was obtained in both the organic acide vis,,
Citric and Tartaric aocide and aleo in control, The two
Nonosasoharides, vig,, Xyloses and Arabincse were found to
be poor sources of carbon for the growth of the fungue, "axie
sum growth was obtained in Nextrin, followed by Starch., Cuce
rose was the next best, !Naltose, (lucose, “arbitol, "annitol
and Fructone supported good and moderste growth in the order
mentioned adbove,

In general, all the polysaccharides and disaccharidcs
were found to be good sources for the growth of the fungus,.
"onosaccharides showed poor growth and organic acids could
not support any growth, The results obtained are furnished
in Tablew8 and Text Pig.Il.

sourcas on the

Rhigoctonia ggtatlegﬁit

Cood growth of the fungus was obtained with Asparagine,
followed by Ammonium salte (viz,, Ammonium nitrate and Ammo=
niun oxalate), Purthor it is oiynificant to note that in-
erganic salte vig,, Ammonium chloride and Ammonium sulphate
were poorly utilised by the fungus growing in an unbuffered



Table~6, Crowth of Rhisoctonin bntaticola on different
sources of ocarbon,

8.710, Carbon source .Eyeelml mat welight
| in ng.
t O Xylose 76
Arabinose o 53
3. Glucose 188
LT - Pruotose 129
B¢ Sucrose 390
84 Maltose 385
Ye fitarch 432
B. Dextrin 408
L Serdbitol 142
10. Rarnitol 137
11. Citrio Acid, -
12. Tartario Acid -
13, Control -

G I G Ak W M S P B W W AP R A A G A as WS Ay Es W S B G A de W O

'!m of 3 replicationa,
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medium, The pathogen can alec utilice potaseium nitrite
and sodium nitrite. However, growth on potassium nitrate
was less than on sodium nitrate. Urea and Clutamic aecid

also supported good growth,

In genernl Asparagine followed by Ammonium salts,
Potaesium nitrate, glutamic ncid, urea were good sources of
nitrogen., Howaver rest of the sourees of niiroren also
supported good growth of the funsus, The results obtained
are furnished in Table 7 and Text Plpure-~III,

- IV

Effect of p on the ;

Good growth was cbtained from p' 3.0 to 9.0. There
was a sudden fall in growth at p° 10.0. Therefore, the fungus
was fourd to have a very wide ranse of tolerance to aoidity
and alkalinity. The maximum growth of 572 mg was obtained
at pH 6.0, followed by 448 ng at ’H 7.0 and showing fairly
good growth between B=8, The results obtained are furnished
in Table~8 and Text Pig.IV,

rffioca of vari 4 tibiotics asninat

With a view to seleet effective funricides and antie
biotice for the control of the pathozen the fungicides and
one antibiotic (Sce Table~9) were soreened by soil vial
technique.



Table-7. Growth of Rhizoctonia bataticola on different
Nitroren sources,

W e AR W R A W G M W e AP W A N S TR A TR A R WD A W A A W W W

8.Ho. Source of Nitrogen  Mycelial mat weight
in mg,
1. Potasaium Nitrate 251
2. Sodium Nitrate 196
3. Potansium Ritrite 156
4. Sodium Ritrite 138
Be Asmonius chlcride 143
8. Ammonium Oxalate i1g |
Te Ammonium sulphate 210
8. Ammonium Nitrate 281
9. Urea 207
10, GCluta:ie Acid 239
11. Asparegine 316
12, Contyrol Re

'lﬂm of & replicationse
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Table=B. Growth of Rhigcetonia bataticola at different

< levels of pH.
Seli0e Initial p Nyoolial nat welght
in ng.

- wmks A g T G W G YR S W G SR W W W WP W WP WP Al W W P R N G e W

1. 8.0 230
Be 4.0 272
S. 5.0 363
[ 4 6.0 578
8. 7.0 448
8. 8.0 411
) S 9.0 300
8. 10,0 232
. e e e r AR e E e, e, e ., e e e e e~

’loan of 3 replications,.






In a prelimipary test emphasizing this technique
the concsntration lower than 1000 ppm proved to be ine
effective. Hence, hicher concentrations vie., 1000 ppm ,
2000 ppm , 3000 ppm, 5000 ppm, 7000 ppm, 10000 ppm, 15000 ppm
and 20000 ppm were tested. The efficacy of the funpsicides
was assayed based on the viability of the fungus, vhen the
fungnl Aise was plated out on the mediun and incubated for
24 hourc. The results obtoined are preésented in Table9,

The data precented in tha Table~9 showo that out of
thh nine fungiocides teeted, Topein was highly effective at
1000 ppm followed by Pormaldehyde, Aureofungin and Benlate
at 3000 ppm. Drassicsal was effective at 7000 ppm, while
the root of the funpglceides proved to he ineffective aven at
higher concentrations of 20000 ppm.



Table~0, Efficacy of verious Fungicides at differont concentrotions {in ppm)
as acsayed by coil vial toechnigue oroinat Bhizoctonin Aeﬁya&»n&?.

S.Jo. Funpgicide tested 1,000 2,000 3,000 4,000 8,000 7,000 10,000 15,000 20,000

tt""d".i"-"-"%"i'-"i“.t."“‘A‘s""“

1. Aureofungin + & - - - - - - -
2. DBenlaote + » - - - - - -
3. DBrassciol {PONB) + $ + + * - - -
4. Blitox + * + + + + + +
5. Copton + + + + + 4+ + +*
6. TPormeldehydo + + - - - - - - -
e Topsin - - - - - - -
8. Thiran + ¥ + & + + + + +
9. Zinconidino + + + +* + * + 4+ +

+ = Growth
- = Tlo grovthe



DISCUSSION



The root and oten rot diccase of castor inciting
pathogen wao oriticolly exenined, iselnted 4n pure culturs
and ito pathogonmiclty wac ctudied on castor. Based on tho
norpholozy and the dicensc oyoptons produced by the pathogon
on tho hoot tho organismo wop identified Rhimootonin botnticoln
(Tctb.) Butle with Hacrophonina
ito pyenidial ototo.

pioseoll (flaudl.) Ashby as

Q. botnticoln couning choreosl rot of castor wao
firet roportod fron Poonz by Uppal (1954) ond lattor it vos
vocordod fron Cinf by Praond (1044), fronm Bihar dy Thirumoia-
char (1953) cnd fron ohobalochwar by Rullkerni ot 21,.,(1966).
According to Leole and Pathal (1965) a movore drought, hich
tonpornture ond doleyod nmonooon roino procodod the outbreshk
of tho disense. In the procont otudy covexre incidonco of the
disonse wao notiecd on YAruna® and othor cnstor variotioo
crovn in *Khord€f® 1973 in tho 24o0ldo of Agriculturcl R cearch
Inotituto and Agriculturnl College Porn, Rajondransper which
wos precedod by sovdre drourhbt ond high eunner tonperature
gxporicnced at Hyddrabad. Thooo obcervationo rocarding
disecoe incldonco confirmod tho observationo nnde by Lelo
and Patholk (1965).

Paxanony ond Honenclaturo of Sho pathosont

The pathogen preduecod gelorotinl ao well as pyonidinl
bodico in the diceasod hoot tioocucso: Tho sclerotial stato
wae @otoribod by Toubonhorot (1913, Bhytopatholosy 3¢ 164),
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as Seloretiun bptaticoln. Tattor Putlow (1025, Briton jonos
Bull. [linniob, Amedo. Dxpte 408 68)s tronoforpod tho opoeloo
%o tho genuo Bhisootonia D Os (1818, Floro. Exy gt 110). Sho
éanus‘nhisaqﬁp Ly wao pocognisoed by Frioa ap Rhigsoatonic D C
ox Frion (1822, Syot. nyce §s 266). %ho pyenidiol otajo of
R.botnticoln wno doocoribod by laublonco (1905, Bull. Scas Ilyes
Droaea P33 90) ao Haoerophosn phogooli !oublanco. Achby
(1927, 2ramn. Bre nyeole 890. 42t 141-147) tronoforrod tho
honinn ootoblichod by Potral: ond mado
o now conbinstion oo lloerophonizn phaceoli (Maubl.) Achby.

opoedon to genuo Moort

Thirunolachar (1963) diceuoced tho monanclatuso of
tha pyenidial gtaro of the eharcoed wot inciting funmuo and
otatod that 1% 1o in o otato of econfunion, Although Achby
(1927) cnd Young (1949, Zomop. Agr. Trpt. Sto. Bulle 212
18-33) have roviowod the nononelaturc of théd funguo corlioy
ond pointod out that thore ic no noed for froquont ohongeo
in tho aarmo of thio woll Lmoyn pothogons Thirunnlochar (1953)
tranoforred tho opooion [nerophenina phangoli to the gonuo
doszyofinlodio and nade o now combination oo Botryodinlodin
phogoold (lfaudbl.) Thizun. Ho proposod this now conbinntion
boood ¢n hio obacrvaticna of tho hynlino anerouporss containagd :

in tho pyonidia baoconins onme gepitoto, coloured oporon, aftor
incubation in neint chombor for 12«24 houro, charactoriotic
of the oonidio of Bgtgﬁaﬁigledi@; floroovor, Thirunalachar,
vithout oxonining tho typo natorinl of [Hoerophora phasaoll
Heoubloneo trencforrod tho cpocion o Botryodinlodin and henco
his propoocl for now combinntion dooo not appoay to be gound,
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She icolatod orgnnios Rhizostonin botaticoln (foubd,)
Butl., ropidly forood luxusicnt ond £aob groving colontoo at
firet hynline ord £ianlly intonoo carbonngocous dlaolk nycolium
chovdng concontrio sonations covoring the wholo potyl plate
on tho thivd doy itoolf. Tho solorotin dovoloped wore fow
and {rvomularly groupod aftor four doyn in tho radiun and
on tho inner edpen of tho potzi plates with the acolns of
the culturoc. Tho hyphno aro poroiotant, funncoous, brond,
goptate and branchod porallel to tho poront hyphno with o
conotrietion ot tho point of umion » Collp of oldor brone
chao turne barrol chopod, llaturae hyphoo ropontodly dAlvie
ded piving rice 0 maooen of irrorular otructuros which forned
oelorotial bc&ion'aaa dooo not produec any pycnidia in tho
sultures Duo to0 gbove asnﬁionaﬂ-aoépholoeieaz ehnreetoro
the pathogon eon bo includod in the cubecpocico gooonien 6o
roportod oinilayly by Roichort and Hollinmsor (1647).

Thuo tho xoculto obtainod confirmed the obeorvations
pado ocorlior by Lolo nnd Pathok (1065) Codiarih ond Cornied
(1046), Iuthya cnd Vaoudova (1038) ond Thirumulochowr (1963),
Nout cnd Dhomba (1965).

athoronieity otudloo:

Studioo roparding tho pathoponicity taent chown that
caotor planto woro hicdnly cucoeptible to this adisonce ot 207
inceulun potonticl by codle=o0ato inoeulun nothod, at post

coorgone otoro oftaxr 6 woolo of gorninntion, of enoter gocdling,
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and 100 percent mortality woo rocorded. It 30 oipnificant
to noto thot along vwith sclorotin, dlaek pin hood liko
pyenidia were produced ozxtrenilly on tho boark. Pycnidio worw
racroseopic orunpant globope to gubegloboscs

Tho reculto obtained aro in agocordonco with the wvork
dono proviously by Thirumilachar (1053) ond Chorloo Hodpos
(1963).

Howevor tho cothod of otom tapa incceulation adoptod

wat o £alluroe in thio eace.

Sehintthiannoyr and Schonfelt (1962) roported that in
golileonto 1nﬁcu1un~patontiai rothod, the principle imvolvad
wao rultiplying tho incoulun in flooks ond incorporating the
sore in poto contoining storilized seil and inocubating for
about 48 houro bofore nowing. OContaet betwacn coodling roota
and inocculun cen vo incurod without injury to the rooto, and
the rooto of emorging plonto grow throush the inocoulun and
tocomo vulnorablo to infootion. Batoron (1963) roported thot
probably tho polygolasturonasce acorected by the pathogon 4n
aspocintion with hoot rootos booone nore aotiveo and exort o
nageoyating offoet on hopt tisouve, thoreby goining entrance
into tho hoost rosulting in further sprend of the pathopson.

Pulton and Hengen (1660) roportod that root reooxvoo
are lorgoly conounmod during tho lons winter dorrancy, co that
tho planto are leco ablo to rosiot tho attock by the pothogen
and tho discane thoy incito dovelop vory olowly under condie
tionp favourablo to heat dovolopriont.
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Numerous papers published regarding the pathogenicity
of R. bataticola on different hoots indloate that the patho-
genloity of an organiom 1ls correlated with ite ability to pro-
duse in Vitro., psctio encymes and utilise peotic subatances.
(Barker and VWelker, 1962, Waggoner and Dimond, 19553 Leal and
Villaneuva, 19623 Singh ard Hueoain 1964).

The recults obtoined in the present etudies with some
modifiontions with respect to pathogenicity teet by soil-oats
incculun method rvevesled that it was the heai; nathod conpared
to the aten tape inoculation mothod, Similar vrecultso were
obtained by Schimithinner and Hilty (1962) while studying
the post emorgence saecdling root rot of forage lepumes with
Rhigoctonin ep.s and Aphanomyces ep., and Rateman (1963)
while etudying the mascsrating ensyne of H. £olani,

VYarietal Neaction:

There appears to be no information regarding the
varietnl rosistonce t0 voot and aten rot of castor caused dy
B« bataticola in the litsrature. In the present investigation
nine varietiee of castor were teoted for the varietal rae-
sistance and out of them only 4vo varieties were fourd to be
asomewhat resistant vig., D157 and 6«19«22, Hovever, ine
tencive atuiles on secresning for disease resistonoe are ro-
quired befors conoluding their resistance to the pathogen.

Pimonin (1940) noted higher murber of bacterin, and
t0 less sxtent fungl, in thoe case of susceptidle variety than
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in tho case of ropiotant variotics. Thooe oboorvationo wore
rnde by hic both in groon houoo and £iold tooto vith flox
cuocoptiblo to Vilt (Pugarium 1ind) andé with tobnece ocuccop-
tible to bleok root vot (Fhielovi basicola)e He attrie
buted thip variation in tho hoot ouoceptidility to inheront
difforoncon in physiolorieodl functionins of tho plont rootg.

poio

Sore workors attributod tho differonce betwoon the variotico
to tho oxceretion of cortein tozic oubotoneos by the resiotant
vorioticn., @inonin (1940 a) ond (1940 ) otudiod tho root
oxerotion of flaxz plant 4n wolation to the roolotanco and
ouceoptibility to Fusarial wilt and ho found tho prosoncoe

of hydrocyanic acid in gvenior anounto in tho reciotant plante
thon in tho cuccoptible, Horpor (1050, 1950 a) woriting ob
Ponarn diococre of bogann, prooontsd ovidenco €0 show that
difforoncon in nierobinl sunbors betveon réaia%ant and cuncep~
tiblo variotico wore due to tho preooonce of funristatic
orconicno in greator nvnbors in thoe rhiscophore of resiotont
plantoe

Honeeo, tho rooistonee of tho two cootor variotics
viges Del57 and 6219422, could bo attributod to the physio-
loziend funeticning of the plont rooto, difforonces in the
rhigoophoro microflorn of tho variety ond aleo thelr root
orudotoo liberated in tho vhlsoophoro.

Igolotion and serconinn of nntnronisto:

foil ailution tochnique gove proator facility to
gporulating funcsi thon to non gporulating oncs, Dovortheleco,
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G
the oporulnting funsd bave o doolded cdvantaps in gotiiag
quiokly ootoblichog in tho soll cvor non sporulnting onco
and in this wvay, would profuscly influence the catablichrent
of Ihicostonis population in the coll, The precenco of

voricuc cormon gomsra and opoclioo odeurring in tho ooil affece
tod with Nhizostonio ope.y have boon roportod by mony worliord,
Abrobom ot cl.,(2066) in thoir otudico on soill nnd kormel

of groundnut £1014d0.

Thuo the roculto obtninod in tho prooont otudy for the
ioolntion and oercening of cndogoniotc aro in oonfirmation
uith tho rocultc obtoined by tho above workers (Loc.oits)

Out of cirht icolntod nycoflorn four woro found to beo
antoconiotie to N« bataticoln irn tho procont otudico, which
vero identifiod oo [lyrothoeiun op., Trichodoyrn Ope, Agporpillug

£lavuo, A.niger, ninilarly Drookc and Fiodnle (19248) Hansoler
and Allen (1934), Ueindling (1932) and Vasudova and Sikha
(1940) s roported that Srichodornn ope, omd Acporailluc BPes
arc antogoniotic to Q. botnticela.

Zhe width of the cleoonr gono had lons been connidored
to bo on index of tho ontoconintic potentinl of tho inhibi-
tory orponiono and aloo © nooouro of cntibioslo betwoen the
tect funpue and tho entogoninto. Thus 44 hos beon noticod
that widor tho sons the oreonicn profucos, tho atronmer will
be ito antngonliotic astivitys It koo boon found thot with
the toot fungus Re bodnticoln tho fund produced dlotinet
inbibitory sonce in ordor rontionod (Vide Tablo=3).
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Studies on tho growth of R+ baitaticola on etnled
801l1d modium with hot atorllized culture filtrate of anta-
gonioto gave weoults that tozins are destroyed by heating
ond chaved a little inhibitory effect and rostriet the growth
of the teet orgoniom. Fron the reocults obtained (Vide Table~4)
it 1o evidont Ahiat Trichodorma opss chowod maximum inhibitory
offect followed by llyrotheciun aps, A. nigor, ond A.flavus,.
The roculto showed that the inhibitory effect ie not mo much
by oixing the culturnl filtrates after mtoclaving the file
trateo and incorporating in the medium and growing tho toot

funpuo on the medium,

8inilar rosulto wero obtained earlior by Hanselor and
Allen (1934) while makting studiog on toxic action of
Zrichoderma sp., on [Jhisoctonia op., and other soil fungi,

The raculto obionined in the preocent studies on the
nmicrobisl antagonion to Re bataticola, aro intereating in that
thoy indicoto o poesibility of utilieing tho variouo antoe
gonioto ipoloted, in the biolojicol control of the funguo in
the f£ield.

Physiolomy of the vpathogont

Tho suitability of Aifferent mourcen of cerbon on the
growth of R. botnticola was otudiod. All the monosaccharideo,
'Disaccharidoo and Polyesccharidon were found %o bo good
pouroces of corbon for the growth of the fungus. Yo growth was
obtained with both the orgnniﬁ acido vig., Citric ond Tartaric
neidoe
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Pron tho reoulto 4% 4o eloar thot arone polycnechnridoo
Doxtrin £ollewod by otoreh aro the boot courcco of corbon.
Tho othor gourcon ¢f corbon cuch ao Sucroco followed by
lNaltooo, C(luconc, Sorbitol , Domnitel ard “wuetono supportod
good gEoath.

ia gonoral ell the onrbon ocources woro utilioed by
tha funcus. Tho rosulto ave in aocordance with tho vork of
Vooudova (1937).

Bitrogon ic an eogonticl olomont uncd by tho fungl
gor functionol o woll no otrnetural purposes (Lilly end
Barpott, 1051 a). Dunpd conerslly srov ond oporulato bottor
on orconie nitrescn thon on inorpanic (Cochranc, 1958). But
£ron tho vooulto obtaired (Vido Toble-?), 4t io ovidont that
inorponic nitwepcn courco of altropgon wore oqually utilioced
by tho funpuo, oxncopd aononiuvn chloride and ammoniun culphatos
Acporecine oan orgonic nitroson courco and cononiun oxlato
and arnoniun nitreato, the inorponie niltrozon gource, havoe ouppor-
tod boot crevth. Clutonic geild and ureo ayo olpo good coureoo
of carbon for tho grouth of . bataticela.

In gonorel gll tho oourcoo of aitrosgen tootod arg
utiliood woll by the funmio. Dhe Tocults obteined are in
aceordrneo with tho wvork of Vacudova {1937} Ap tho funsuo
utilicod =11 ¢ke sourcco of nitrogen it ean bo grouped ungor
Group 'A' of Robbins olagoification (1957). |
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Regarding the pn requirenent of the fungue (vide
resulio Table«8) zood growth was obteined in the xrsH range
of 3-8 there was a sulden £all in growth at pH 10,0 with
fairly good growth between ?ﬁa 28 and psximum growth at

pﬂ 6.0, Similar results were obiained by Vasudevs (1936),

In the expeximent aonducted to determine the toxic
levels of various fungloides and antibiotic in Vitro, (vide
results Teble~9). It was found that Topsin was highly
effective among the &ifferent furglcoides used. It was found
t0 inhibit the growth of tho mycelium at 1000 ppm . Aureow
fungin, Pormaldehyds and Benlate were next to Topsin and
inhibited the growth of mycelium st 3000 ppm. Brassical
(PCHB) was found to be effective conly at 7000 ppnm concenw
tration. The reat were not effective even at high concentra=
tion than the recommended dosages.

Simkover and Schenfelt (1961) while noking studies

on effect of benzens hexachlorido and chloradens on certaln
soil orpganism obteined marked inhibition of myéniial growth
by eprinklins crude benzene hexachloride ¢n agar elants. The
recults obtained (vide Table~2) showsd that Topeins & denzene
compou 4 was highly effestive Yo R. bataticols, The resulis
obtained in the present studios ure in confirmation with the
results obtained by (Loo.oit).

it is quite poseidle in Vitro., tozicity of fungicides
differ from the ability to control the dlsease in the complex
environment in the soil or may aleo differ due to old samples
or more inert material mixed by lcoeal distributdrs in India,



SUMMARY & CONCLUSIONS



The causal orgonisnm Rhigootonia bataticola (Taub.)
Butl. wos isolated in pure culture. It produced yound
hyaline colonies which latter turned intense cardomaceocus
and black eolour, producing sclerotia which were few and
irregularly grouped. The hyphae are pereistant and did not
produce any pyonidiae.

The pathagenﬁoity‘of R+ bataoticols on castor was e¢p-
tablished by using soll-gats inoculum. The plants were
highly susceptible to the disense in post emeygonde stape on
fivo waeks 013 seedlingm, and suffered cent percont mortality.
Selerotia anmd pyonidia ware produced on the dead shredded

gten,

Out ¢of the nine verieties tested for wvarietal reaction,
two varieties viz., B«157 and 6-219-22 were found to be
resistant to the root and eten rot caused by B. batnticolas,

With rogard to the isolation and sereening of anta-
gonistio atudies eirht fungi weres 1solated, viz,, lyrotheciun ap,

Trichoderma sp, Aspormilive flavus, A, niper, Fusarium sp,
Rhigopus op, Solerctium sp and Cladoaporium ep. Cut of thoce
firet four fugl were found t0 be antagonistic to R.botaticols
and produce clear zones of iphibition. Wider sonen were
produced by Irichoderma &pe

From the yvesults (vide Table~4) it wee ovident that

the culture filtrates of foupr fungl vig., !

rotheciun ep,
Trichodarna ap, A. flavus, oend A. nlger, were highly
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antoponistic as the growth of L. bataticola was very much
retarded. Hyrotheclum sp, was highly antagonistic as the

grouth of R. bataticola was very much retarded, followaed by
the latter three antagonistic fungi.

The optimum incubation par$a§ for the best growth of
R bataticola in Richards liquid medium was found to be four-
toen days.

Of the wvarious garbon sources tested for the utilisa-
tion by R« bataticola, Dextrin followed by Starch was the
best source. The other sources of carbon such as Sucrose,
Yaltose, Glucoase, Sorbital !lannitol, Fructose also supported
good growth. The fungus conld not utilise any of the orga«
nic acides viz., Citric and Tartaric acilde, tested as sources
of carbon,

The suitability of wvarious nitrogen sources for the
growth of R. bataticola wap tested and it was found that
Asparagine an organic source of nitrogen ané ammonium oxalate
and ammoniun nitrate which are the inorponie nitrogen esources
have suppeorted best growth. 7Tho other nitrogen sources viZ.s
Glutanic acid, Urea wore also well utilised.

Maximum growth of N. butaticola wae cbtained at B 6.0
followed by po 7.0 and eudden fall in growth at pt 10,0 in
the Richards liquid rodium.

Among nine fungicides tosted in Vitro., to £ird out

thelr efficncy on tha owewih of the pathopen, Topasin wos
vy ANGRAU P gon, P

Central lerary
Hyderabad
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found ¢o bo tho moot offoetive Lfungicidal follovcd by
Pernaldohydo, Donlato Auroofunsin and Braooienl (POIM).
?ho mm;’a of tho fungieldoon woro inoffootive ovon at tha
hirnor concontrations of the woronnondod 4ooarcoe



BIBLIOGRAPHY



Abychrn, 2. Jo£f0 and Bs¥V.Bornte. 1066, S0il ond Ternol NyaGe
glzgrgﬁgf Groundnut £i0ld Icorxaole [Iycolorda 58t
- @ :

Anongmous, 1970. Progreoc soport of All Indis Coordinntoed Rico
Improvenont Projoots Tharlf 3¢ 119,

« 1971, Progrooo Roport of All India Ocordinatod Nico
Improvonent Projest Rharif Ft 1.7.

Achby, S.Te 1087. !lnerophoninn phnnsooli (Maubl.) Comb. nov
’ .p,;rom.dml otapo of uhizectonin baﬁaﬁi&a&a (Q&um )'n
Butlor. Szono. Boe Nycele Soe. 108 141-147.

Boylkor, H.R, and J.C.Unllor. 1962, Holationship of poetolytie
ond collulolytic ocnoyno production by strainog of
Pollioularin filonentoon 4o tho pathogonicity.
Yhytopntholony bat 111026,

Batonone DePe 10634 Zho nacorotinn onsyrs of Dhinoctonin oolani
IDhytopntholery 53t 1170-08. o ' ‘

*Brooko A.0. and 7.B. Picdalo. 1948, Amnual Roport of tho
Agricultural Duxperinont Statlon, Pleopida for tho
yoor onding Juno 30, 1247, 260 pp.

"Burktott, A%, 1933. Plant Patholopy end Physiology = Rop.
Boxnge Acmple. Inpe 8Stne 1037, 05«1281.

®Gnancit, J. 1083. Potato aioocoos otholdo of controls 5%%
Arpics ot yitrie 43 0S=71j 89-95; 116-1184 130-T4T.

Chorlos 8. Hodpon, Jre 1963. Blaclk poot rot of pino.
Bhytopntholory 31 115234,

Cochrancy V.Us 1963, Fhyotolory of funri. John Wiley ond Sono
Inc. Ilow Yorl and London D24 pD.

®Coolr, A.A. 1955, Chareonl rot of caotor boan in U.S. Plong,
nios Roptz. 791 252-235. "



44
Dharanviezs K.De Uathur ond  Ce:B.lathue, 19067, Dvnluntion of
gopvoin funpieidoe Loy tho control of Dhiroctonin

batoticoln {Taub.) Butlor and Sclorotiun TOLiOLe SRCO.

“Pontor, A.A. 1961. Control of block oot rot of pino coode
1inz by coll funigalbion in o nuroory Goorgine
Foroot Mleoonrehr Roport Ho«B Lpp.

Prod, D.B8. ond B.A.Uchosan. 1928. Loboratory nonunl of rconoral
niexobiclony. Melrow=Hill Conpony, WOU YOI

Tulton, .De ond L.Us lonoon. 1960 Studico on root rob of
Nod Clovor in Vipcoipln, Dopt of Plont Potholonys
gg%vgggﬁw of Vipeonoin Undiocon. Phytopatholo g

-589, ! diide £

congopadbyny, Se and 0.C. Iootor. 1972. A ndw rogord of chorPe
ecal rot diccoog on Matupn atroooninn, Indinn
phytopath. @i 158«466. '

GGaumn, ToWes ColuBhylonds s 1.Re Hindorlitor., B.C, CBoots and
L.lsAudrioth, 1853, Punigieicl proportiop of cooo
corbonde ond thiceorbonle neld dorivoativon of hydrae
.cino. Dote o0 A14s 02206,

At Ey

@ ; , .

Ghng€for, A. 1938. Intoropticno of ooll fungl with [loeropheninn
’nh:;.anolii..(ﬂauhl.) Aohby. Tho cauoec of Toot Ot in
eotvon. |yeonothe [iycol. Appl. 34¢ 106201

%coasarih, 0. ond L.0ceoied, 1046, A nierosclorotial pazaoito
rooonbling Selorotivn (Rhisoctonia hmntiwmg 2eub. )

procont in Italy Ric. Sef.” 1Hcost

Gruonhogong Dellsy Peds Vol ond D.DePune. 1051. Syopooiun on
fuzpgieidon Contw. DNoyco. Shonpoon Innt. 10! C0G-300.

Hannolory Celle ond 1.0 Allone 1534, Toxic aetlion Srichodorcn
Ezg phisoctonia and othor coil fungi. Shytepntholorny
R P : TN

?Hanoford, C.C. 1020, Arnual Roport of tho Croundnut Ilycologlot
Ugondo, Dopte of Agiic.for tho yoor onding 3lot Doc.
1937, pp.S7-42,



1i1

Hoxnory Je¢hie 1080, Studtien on tho raoiotanco of Cortain
gaw%ggigggaf kanaan to Poancna dioonno. Plnnd nnd noll
$ ®

+1080 (o). Studics on tho roolotonce of covtoin
“wariotios of bapnana dloonco. II. Tho raicosphoro,
Plrat cnd coil. g1 383«594.

Hoiborg.Ds and G.D.Ronooye 1046 Pungistatic cotion of
ﬂwhonyl of oomo frulto ond vopoatoblo pathogonss
Phytopntholosy JGt 83%-801.

Honryy Balle 1963, A o0t mot of Southora mgim nuroery ooodw

Jinz and 1¢c control by coil £ mti.am Phytopntholony
431 88, '

Ruocoain, S8, nnd 7.3.80 Boone 1063, m:ﬁmetonm frnrordne ODe
nov. in ralotion to a\’:rmbcm emnemt!on tI!n Gouth
Teotorn Ontordo, P il . gt 532-5480.

opntholo]

Jhooty, J.0. ond K.Crovers 1071, Nhiseotonis root rot of
ggcuﬁgi.%g?g&@ 1%o contwol in lndine Indinn. Phytopath.
] sl ’ '

Kﬂlkﬂﬁ"ﬂag H;D" 3;50?3‘&11 and L.Mmad« 1906+ Studien on tho
pyenidinl formation by [luero hamim phnaseoli (ITaubl.)
Aohbye Dwalopmnﬁ of pyoni nnd pyenidiooporoo

ﬂgccﬂﬂtht {IEQ & Eﬁlc %gx 337"3410

ﬂt.ca:i!.. Jehe 0nd J4Rs Villanouvo 10063, Loelt of poatie onocyno
grcﬁuetien by non-yathagcm:lo cpocieo of Yortioilltun,
Intupa 106 1380204

Loloy VeOs rma HeCs Pathnls 1085, Lonf blight and dry atall
ot of straw borrpioo couood by nh*tmctsma bataticola,

Indion Phytopath. &ms G042,

Lillyy VaGe 0und Hebe Darnott. 1061,
NelGraw=H4i11l Boolk Canpanys

@ , o . 1981 (n). Tho influonco of p
' Fouth rootoro on nyealial prouth ond
parmhaaml ﬂomsm.on of Sordomin £inicoln, AnoR. Ja

I}ﬂ‘& ony é@l 131*5@&




iv

Luthra; J.0s and ReB8.Vasudeva: 1938: Studies on the root rot
°§ cot‘bontigi Punjabs ¥. OConfimation of the identity

batn‘bigolaa Indian J JeAgric, Sgien. gt

Lysle, Dt and C.8,¥illiam. 1947. Loocalised chemical applie
eation to the soil and their effect upon root rots
of beans and pess. Dhytopathelopy 37: 363,

“Haublance, A. 1908,
Brance 213

HMacrophomina

-

phaseoli, Bul. Soc. myool.

Heull, Em)‘u B.,J. Thiasgs and G.BE. Lyn. 1947, The Z2inc salt of
Rs4,5: Tricholortphenol ae & saed fungicide.
» thol 37 747 =80,

"Petrak, F. 1923, Mykologiskie Notisen, Amn. mysol. 21t 314-315,

Prasad N, 1944, Studies on thse root rot of cotton in Sind II.
reélation of root z-ot of cotton with root x»ot of
other orcps-Indien J.Agric.Sci. 24 388391 4

Raut; J+0¢ and B,B, Bhomdbe. 1966, Leaf upots of sorghum caused
by Rhismogtomia bataticolae Indign Phytopath. g5s

Rawlins, T.E, 1933,
Heth P

Reichert, I«A; and B.Hellinger, 1947, On the occurrsnce,

worphology end paraesitiss of Sclerotium bataticola
pelestine Jour.Bot. £t 107~347,4 2asaliteca

Rikor, A«de and R.O.Riker, 1936
Plant diseases. 117 pp. .
Lovia,

Robbims. Yuds 1937, The mssimilotion by plam:a of various
forms of Nitrogen. Amer. J.Botany 04t 243-250.

*Rogers, L. 1954. Phytopatholosie des paye chends, Vol,l-3,
panl lechevalier, rarie. g _char



v

Sadasivany 7.8, 1960. The actlion
on Pythium aphanidermats

Indian Bot. S50C, (@
volunme) 151-195,

of dyentufs (malachite green)
A | the soll fungi. J,
Iyongar Commemeration

Sakaena, H.K, 1971. Progress in the study of parasitien by
Rhizoctonia. indign Phytopath. 24: 115,

Schimithemmer, APs and J7. Hiltys 1962+ A method of studying
the pogt emergence seedling root rot, Phytopathology

gg* 1774

Shuklay TN, 2.V Ahmed, and G.K. Garge. 1970 Root rot of
Lenfil Indten Phytopath, 251 684585,

Singhy G.Ps and H, Huesain. 1964. Relation of hydrolytic
sngyme activity with influence of strains of

Colletotrichum falcetum. Phytopatholopy 84t 1100-1.

8imkover; H.G. and Schenfelt; R.Ds 1981, Tffeot of bensene
hexachloride and ochlordone on certain soil
organismse J. Econ. Entomology 44t 426427,

Sundraravan, S, 1920, Adminietration report of Covi. Mycologiet
Coimbatore, for 192820, Reprinted from Rept. Dept.
of Agric. Madras Presidency, for the official year
1028-20¢ 27 ppe

Thirumalachay, M.J. 1953, P{cnwiai stage of chareoasl rot
inei%ng ngus with g discuseion on 4ito nomenclature,

 fu
Phytopathology 48 608«610.

*homse, K.M. 1039, Detailed administration report of the
. Govt, HMycologiet, Uadras for the year 1938«39 30 pps

Thruston, H.Ws Jr. 1921, A note on corressive sublimate treat-

nent for the control of Rhizmoctonia.Pytopathology 111

Dimonin, M.J, 1940, The interaction of,higher‘rglants and eo0ild
nicro-orgonisme.Il. Study of the mioribial proportion
of rhizoephers in relstion to recistance of plants
gé%%gboma diseacess Conad. J, Resh., O.; 181

X *



Tinonin, H.J. 1940 (a). The intorcetions of highor planto and
goil micro organiong IIl. Effoot of by«p rodunta of
plam; mwth on activity of funrcti and acunomyaetea.

Boil., Sci. 98t 300413,

| «1040 (b)), Nliorofliops of the vrhizosphers in
Telation to mangancoe aeﬁoieney of oate. So0il Sci,

Soee Anne Erorm. 1ir 284-212

'@mp@m. Mune A.T. 1028, Pungel disgeasas of new cmpe and
endeavoury to find omenuns for their control. ¥ %

Psm. % et ge%maa of Botonisis, in Lenings

t}ppal; BBs 1034, Appentix I, Summary of work done under
the Plant Patholepgist to Govt. Bormhay Praaidemy;
Poons Por the yoor 1032-33. Amie :iatst‘ Ilagt. £ Apy

Bonbaye Eropidongy for the yoar 1

Vasudova, DS« 1838, Btudies on the root rot disecse of cotion
in Punjabs II. Some studiss in the physiology of
canasl fungi. Indian. J. Agric. flei. @s 904»91&

« 1937, Studien on the root rot disease of
cm:wn in Punjab, Tuthre (J«0.) Vasudeva (R.8.) and
Aphbys 21.8: Purthor etudies on physlology of causal

M’ﬁiﬁ fﬁnﬁ&ag} Ju r ﬂg&ﬁi I"»elq &gﬂ E53-662,

»1045. Studies on the root rot dimense of ootiton
in punjebe. II. "ffoet of coil treatnent om discase
incidonce. Inﬂﬂ.ﬂm JQ w‘c 303‘ m 36«42,

» and Nefe Sillks, 1940, Studies on the zoot rot
~fT5ence of cotton in Punjab. Bffect of certain

fungd on the arovth of root rot funpl. Indien
Agric. Sio. s 42E-481, e

Tagrovery PyBe and A.EBs Dinond. 1958, ?ro&u,tion and role of
gxtmaeumr pwﬁmtgnayme of % gg oxyeporiun £o

I'




vii

vaksnans S.A« 1952. Boil microbiology. 556 ppe Johng Wiley
"~ and Sons InG, HeW YOrKs

Watt, George. 1892, 4 dictionary of Economic proeducts of
Indis §1 506-G57.

Weindling, R, 1932. Trichoderna lisnowmm as baxf-’asitﬁ of othex
8011 fungl, Phvicpathnolosy Z2F B37-845,.

. m— N mmitgtudiﬁg on %ﬁﬁh&%ﬁpﬁ@ipl@fﬁ&?&g ixz
o Yhe parasitic action of T. ligmorum and othor
Lij‘pgp_ athology g4% 1153.79. S ne

*Ymg;, P.As 1049s Charcoal rot of plants in Eastern, Texas.
Agz, Expts Sts, Bull 732y 18435,

Zeantnysrs G.A. 1955 A laveratory method for taatin§ moil
funpioides,; with DP. ¢innamomoii as a test organien
Ehytopathology 4gt~308~d08.

’erig:.nah not scen,



_:.L_,.o——-—-.n—"‘n'* ‘
2TY CF
DAL Uth ot 80V

PR

prrT

AP AT

[t og L ~v ULl (

i e RIS $
a-___,_—d—"“"‘

e -





