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INTRODUCTION 



tho OQsto" plant (P1Si!1ll2 A~pn&! It,) i.e on.e ot tho 

most Ulpo1'tant 011 rlOldiJlg orQps of ov oountry_, It 10 

bolloved to ho.Ve its O:rlg111 In Indio .o.nll north Afrioa 

( watt, 1092 ). Hindu.s bave tmOml. onatar oil tl'om very 

~ernote periodc. !fhio beo boen montiomd in Suruta. Ayu2.'Vot'hli 

one o£ the oldest uOrko of A~odG. Oaotor:l.e grc;'ll) in 

tltmy 1)fll'to 01 tho wO%Yldt ouell ao i:r$o.il. U.S.A. Dm;pt. Sudan 

and man, ieian oountries. the annual cultivated aroa undor 

castor :t.n Intlin to about 4,16,000 heotQ~os ·and produotion 

i.e 1.44 lalth tonneo of Qoett. Adbrn Pmdoch whioh e.eoounto 

tOtll the lorcoot orcn cult1vo.to4 undor th10 crop in 01ll' ooun.tl'y 

10 estimated to !lave 3,1'.,000 heotaros tn14 p2N)duo1ng 56,000 
~ " 

tonnGa at ceca. thus the Bto.to ~nk9 ttrot in India not 

onl)T in tho area tho orop ocoupioQ 'but Gleo in yiold produo­

ts.on. In AD6hro. P~doQh the orop 10 C1l1nl, crown in tho 

6.1otrioto of PraltBsa,tt. ltu40.m'be.cl, Ue160nda. Oahboobnogas-. 

which Bll put tQgothol' aooounts fOJ! 86.2 po:roent of tho total 

aJ'ea untio:\' oootw as par tllO A~oulturtll Statistioe (19'0.'11). 

Oo.otcr 01.1 Whlob to an .!nportailt sauroo of raw tltl1ioria1 

of sevoral industries and of 000»0012.0 importance in domestio 

oedloiMl. and vstortJ;1J.UW uses ana has also 60t a €rl'Oat oxport 

vo.lue in (lamina foroian o)tob,onCO. SUoll an important crop 1.8 

Qu'b30otod to Q aunbor of 41006000 oauoi~ aevoro 100000,. Soco 

160 Ol"CBntomo oro tmow to be pathoGonic on tho plant (Bot;erot 

1(54)11 Zeaf epotQ. blighto, wnt, pO\74err :oildew. stell end 



root rot ~o eooo ot the .1tlPOM.!lnt cU. oaa.cao of tbo crop. 
t7ith the lntl"oduot~on at h:tah itoldtna anCl to;rt111BGr rea­

ponsive var1ottoa OOl'lO ot the hl thono Dinar dlootlooa IltlVe 

Qoouno(1 eanouQ proporttono 00 ouoh co thoir ooour-onoo h~ve 

not] beCOr:l9 Q lit'll tina foetor in ctoppi.na up 11e140. Reoontly 

a aevol"O out.broQk ·of root end otoo.rot Qf castor cllUsed by 

Itbl,zo_ctc;m .. 1!\ ;hnta.t~_P"Qlfl, wao observed 01'1 one t'lonth old aeo4-

lina of a popular varioty "Arunnu durtnc kbarlf 19V3. in 

enporteontol »loto ·Of Acrlculturol Rooonrcb Inotltute, na30n4rn­

naCQr. !i:ydoro..batl, /lnahm Proltoah. 

tI1OoClaot\ oyoptoao obnorvo4 O'ero loot uo11o';11nc, 

plloltonna nrut .stunting of tho plant t1i th r4 the re 4 leavoD re .. 

min attachod ana bo.rlcwd011n ovon eft or tIm doath of the plant. 

In the final otoco tlW planto tul'noa palo. o1ooot alea.'lin(J 

Boh coloured tIith abuudont bloch pin hea.d 1.11:e p1{cn£dta end 

with onall steoG sclerotic. ~ho rooto of affootod plcnto 

turned bloolt ana ol>.rodaotl. 

2llo oti'ooted center plonto t:Jero eXO!'l1nod end on 1s0-' 

lat10n conol.otont1sr yioldod a. batatlcolA. 

Althon(jll tll!O pnrtioulor diooaoe aptlonro to bo rolatively 

new to th10 tract, it uao provlouoly deeonbod in OlW oountr,. 

(Uppal, 1934, Praon4 19M,. 2hlrumalaoMr 1053. Itulkarn1 2! n1., 

19S6). SUffioiont uork haa boon CB~Oa out on othor crape 

nffootod Q1th P~~~ot2~~, 4ioocoeo ~ona1na troo oeroalo, pulsos, 

truitai' voaotabloo to to~oot trooo. But not onouGh of data 

has boon accruod on !YtiaoS'OU;'9 affeoted caator crop. 



~ ob!ect ot tho· prooont !nveotlClltion Bro prosonted 

hora under. 

Ioo1o.tion of tl'lO orBantC!l ooDociatod wi tll 41oenoa and 

ita pa.thoaom.c1ty on CQstor. variotal ~oactlon. laolo.tlon ond 

eoroon1na of antaeomot*, phyotoloey of tho po.thogon, ana 

efficaoy of various funa1oidoo and antlblot1co 4Goinat 

i+ bntnt1oo1a ~n vt'~~. 

~Q ~ooulto obtatnod in tho oourSQ of the lnvootlcatlon 

BrO prooontod in this thoa10. 



REVIEW OF LITERATURE 



Root ana oton rot of CBotor onuoo6 by nhloootonin 

bntnticolo (120"0.) nutl •• 10 !m.o-;m in Ina.1n oinco 1932. It 

uao ~irot lrovortod Il'OO POOtl!l 'by UPlUl (103~). Lottor it t1S0 

rooor4o{\ by 1>100004 (10<\4) fi'CD C31nd, 'j£l1ruoaloolm~ (1953) tron 

D11-1a.2' .0n4 ltu11tornt. .21 o! •• (1000) f'~on t10.b.0'bolooit.7or. tolo 

ana Potlt:!.k (1965) ~o»o?tod thnt a oovoro d1:'oUaht, hi.ch tcoporo­

turo {\!).d doloyocl oonooon ~oJ.no procoodod th-J 4100000 outbi'oalt. 

~o dioonoo uao ~ooordo~ tor tho ftrot t1co in U a A 

by Coob (1eaS). Sovo~Q1 variatioo of caotor coo found to bo 

ouocoptlblo to tho lC'eVOaOO of· tho potho8on. Oh~loo llo6Coo 

(lOGS) noted tho o~oornnco o~ tho 4100aoo on onc nonth old 

ooo411~'3o at 'tlllo voot-O:lorconco otne;o. 5,lb.o 010001001. otuG1oo 

of Plont30 .at 91-, nt tho \1o:1to J\aricul.turol nooctlroh loot1.­

tuto. A401oi40, ~vo broucht out covo~o1 aovcoto of tho a1ooaoo 

(Coltoom 1971) .. 

n:mntonol 
~ - £ 

2htrurmlnchott (1955) Obo01r.'Vod that tho obnrocnl rot 

o~ cBotor onuno6 by ~. hnt~tl~o10 000 ohoraotor1ood by tho 

(J'eOy (liccolourction tol10t1oU by blnclronlno of tho etc!) uhioh 

boaro nuoorouo oolorot!n ot tho funguo. quo pyo~a101 ota~o 

~700 0100 founa. on. tho ilont'l otOiJ. 

In tho 00.00 of sta.l!: rot of Stro.t1borrioo ccuood 'by 

n. bntnttooln Lolo ana Paths!: (1966) notod puel!orinc ana - ... .. 

I 



o 

a~naova6huoy onQ 100\70.. (1072) docoriboG tllO OyoptODO 

in t~ cooo of Ob.orCool !'ot eltcoaco of lhturo otrnnonoun 

canoed by.at bntntd.co1nt ~C\&!ol olthorina of tho lonvoo 

otort1ng froD tho lc:7or 01100 t1ao noticod \"Ji th tho oavooco 

of tho dlcoaoo. [lho oltho1X)(l loo.voo 'ro-ootn attaohea avon 

afto~ tho 4enth of tho plant. BlooIz pin hood l1lto Vyon1tllo. 

and coloi'ot10 00%"0 f"ound 011 OVOl!" <:1004 otoo. 'l'ho ll'yenHltn 

t70ro 01>Corv04 to bo :p~oduCQd in a.btUl,dont onto:r.-oo11;y''' on tho 

ba~1t and 00%'0 o.ac~oooop1c. ~bo pith tl00 fUll of oclorot1(h, 

Doad atoll tumod lia1lt, alooot c:lornnlng noll colour ana OQU14 

bo brollon 00011y ana tho bQW~ tlQ,Q ohroddoa. 

ttanoford (192S) o'baowod that tho root aisonoo ot 

coffoo cnuood b, !!. bnto.t1oo1r\ mpCtL'pll!!,9n:1M nhnooolt) t t1r\)t 
'" aootroyo tho oinuto fso(!!tlg "cQ'tloto ncar tho coll lovol and 

og-atluolly t10l-ltO bock alonG t!10 lo.l'aor rooto to\7tll?do tho oollar 

reaion of tho titQO(t !tIbo tlOduO of tho 1nn~r bOi'lt 01'0 than 

attocltod. and on1:1 at (.\ rolo.t1vo111attor atoco of tho 4100000 

tho COlo11Otio of tho fu.ncuo uoro found in ooody tioOUQo., ~ho 

iniootocl vlont ohroo aono~ly en unllQ(lltlly appocronoQ \l1th 

Conolao~o.blo uy1nc boob; of tho It;ltoro1o cnd. crauual obl'OtUl1na 

of tho foliaGo and. &n Dono 03000 610 voey ouddonly. 01 tb. t~lO 

loo.vCQ. an!! bo~noo otUl hrmattla' on tho btonolloo .. 

~~a a1~ •• (1970) ~OVo~oa in cooo of ~oot rot of 
Lont!l OClJOotl by' !It. b~to:t1~olnt thtlt tho lm.toctcd planto ohOtlotl 

o arollunl omnco of QolOU~ fi'Ot1 dull aroen to ~oadioh bl?O-.:7n, 

ohioh 1attOl' cbnnco8 to yol1Ch1. \lith tho o.dvnnooOlnt o:t 1;bo 
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4100000 tho oh010 plcnt dried up and o11tc4. D1000004 planto 

ohon vul10d up oaoily dotnchod ot tho 0011 lovol. Dooto 
, 

tJOA'O poorly clovolopoc1. t1no~ l1oot .. loto 'Coro ot thor not tully 

4ovolopod, or 4ootroyoa duo to rottln!j. 

~ho sonno flJl.ioootonln 000 ootabltohod bY' Do eanaol10 

(1816,Vloro li'r. S. 110) 00 ~1n20ltonio £rpc0il't\'! (Po~o) D Oil' 

to ocoOnodnto nolorctlw:1 crocorutl PorOGon (1S01 .am.noth. 
~una. :&. 119) .!triOD (1022 ouat., t1YOol. ,St ,2(10). f'ococn$.ood 

tho Gonua ;nhiooc1toA'd . .,u D 0 O~ Vrieo. (mt:l.aootonin o:!."ocorun) 

(PoX'o) D C Oll Prioo, 0.0 na.o~ophoo1na VMoool1 (tlaubl.) .. 

~oubonbL\uo (1918, !.~X~(}12ntholoai4l1f 1(4). Dutlo~ 

(1925 Drlton ~ono_q,1 U~~. tllnniot • .aerie. 1}ntlt. ~nt GU), 

tranofo~oa tho opoo100 bntntionln to tho conua Rll1oootonio 

and mdo fl no\] cocbinatlon 0.0 .nhtaootol1lio bo.tntiooln (!i'anb.). 

Butlor. 

A lurao nuebor ot opcoloo beo boon <locoribot'! ta thSo 

aonuo by oovorol autboro. Tho canno 10 nct7 ohnrootorl0(ld by 

thQ abconoo of' any !t1nd of' fhi tina body ana thQ vrooor!Co of 

oolo:eot10, vary-1me in 000»0 ana 0100, cntl1aalnouo to t!oohy 

anl! unifO?D. tontwx') mtbtn. 

AollbU (1927) Ohoood that tho fu.ncuo ,a. batnt100la pro­

ducoo a. PY'onldta.l otaao oO~!rOcvond1ao to !10orophon1nn 

nh1~!.nJJ1nnoio Pot~oI.tt tho typo opoc1oo of tho Gonuo r~nOI'OJ2aonin3. 

Tho VyoEd.dial otaao of ll. bntntloo1Q pao tlooort bod by t1eub1anoo 



(1905, Bull. S2C. Mzo. !trance A' 90) a. t~aol'oJ!~omo. 2MBe,oll 
I 

(Maubl.) was an earlier nam •• hence the new oombination was 

!.a~roRhgm1¥ 2haseol~ (tlaubl.), AehbiJ' j 

Aahby (1927) and Young (1949) Mye review_.., 'the nom,nola­

tur. of the oharcoal rot tnoit1ns f'wlcuD and polnted out the 

need tor' avoidinG frequent. cbo.rlcee S-n the namea of ... U known. 

pathogODs. 

~hiwmalaObar (1953) etudled the Plon141al atat;e ot 

oharcoal tot inoiting tuUCUB and, tU.GauBB.d its nomenolature 

and ma4e: the new oombination llo;trrlcA1»1041" 1!lU\'f,'_o11 (maubl.). 

!h1rum. without examinine the type material of naoropho~ 

. Rbas.Of~i !Ja1i.h1.,lanQe • 

. . 

\ t!.~Dhol1oa, ot the P,;t~oB.ru 
. . 

VaBUdeva (1936) 01)08".4 that llM.octOnifl l'!tQtlco~ 

p1'04u.O.4 whSte 0010111 with plenty of aerial myoelium whtch 

turns dark gray with sst ,and bas numerous tin1 black eol.rotta1 

bodies. 

Go41arlh and Oo.mol (1946) reported that in oultun 

the tu.nsue rapidly tormed round colonie. at first llJ'tSliM and 

tinal~V booo.inc intense oarhonaCeOU8 blaok with little, it 

any aerial myoelium. MS.oroa"l.rotla developed in profusion 

measur1na 90..120.A1 in diameter. 

neioh.'" and HeUinger (1947) atudied the morphOlo§, 

and paraeltlem ot SClerotium bataticola and noted that the 



culturo iron t1itfo!'ont hoato tell 1l1to WO C!lln typoo and 

cloal~to4 0.0 OUb-opooioo tx,nlon and ooonnica.., In tho typo 

;ty:sl0n tho hyphoo 0.1'0 at ftrot ublito, arodun11y tumlna O:::lolty' 

Gmy. lioUot/lnc tho fomationo of OOlol'Ot1at tho 01co11uo 

broMo (ioon. S:bo tl!JSt blaotr oolorotto O)ItO unlforoly 61otf1i .. 

but(!cl on tho mo41a.. In tho tl't>Q roooDbl1na oooe.n1C~ tho 

hyphGo arc at firo, uhlto, and am<l~11y turoo oooky (Jray 

oh«ling oonoontric oo~tlono of arouth. 2ha colQrot1a ora 

fotI ana tl"roauln~ly (WOtlpod. 2ho hyphaO oro aot ovanoooont 

ao in tllO" fomo~ typo but rooo1n porototont. 211'0 0000214 

typo bao b()on 1.oolatod tr01l potato, 00100 kornol0, and caotor. 

(ThiruoolGoha~ 1963). 

~Wtla1Qohar (1953) ropol-ted that tho fUnauo (Ji:Ot1 vor., 

rapidly 0 t tho rooo tooporaturo produoina abun40nt tuoncooWl 

hyphae. 

Lolo and Po.thole (1900) doooribo4 ll. ba.tnticcln cauolna 

stolh: rot of Stroo barrioa. ~ilo myool1uu. \700 profuoQ' and 

uhito in colour. brood,. ooptnto and bronohod., U'thin throo 

dayo of oub-oultui'1llZ a~l blook. hOl'n1 floohJ oclorotia 

vnrioblo tn foro UOre:,) produood in obundanco in tha cul tus-o. 

mho oolorottn WQro foroo4 aaona ana oonnooto4 b~ tho oyo011a1 

throauo. 110 oporulo.tl,on Uo,O ooon ovon attar t"7onty 1i:10CtrOi 

nuut ana Bhopbo (1905) oork1nc u1th tho loot opot ot 

aorahuo owood by n. botaticola reoordod thnt tho i'uneuo 

produoo4 abundant uhltioh aor101 n1coliuo on P D A in tho 
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boalnn1nc..t. but tu=ai1 {WGon1ob 01" l1eht bl'Otm Bttor 3-4 doyo 
o 

at 9'1-..30 O. Ilrcoliuo Oh0t706. Q OMraotorlotlc bronoh1na 

pnl'OUol! to tho ,a!"ont hyphao \lith B cQDotrlotton ot tho 

pOint ot union. 00110 ot oldQr bronchoo turnod barrol chavaa. 

Oo.tU1tQ lllrPhoa ropootcdly 41v1404 a1v1na rioo to 00.00 of irx'o­

lJUlar otruct\u.tQO nhlch tomod colorot1a1 1>04100, Selo~ot1a 

ooro OCOQth, blach, round to oval ana 00:!1ot1ooo lrroau1arf' 

aolol'otin ooa.ouro4 113.-2'16)l.. \71 th an avorogo of 191,u.. 2ho 

. PVCnidio noro not proclucOd b$l' tho tnnauo· '01 thor in oul turo 

01' on tho hoot. 

Pllyo1o1oni-Of tho nothoNP~t • • _ _". "I', _. PI 7, oW 

Studios_on tho phyo101oar ot tho tuncuo dld not oppour 

to bo.vo rooo1vo4 ouoh ot tont!on.. A briof rovloo of uor~ dono 

,en ;,tb&pcotow.q Oth t, n. bntntiool~ 10 prooontod bolO'J. 

Vo.oudovo, (1937) l'Opartod tMt ! • .tm.totlc01?, on cotton 
-- - - -

000 ablo to attaOk Q oonatdQrnblO ronco of hoot planto ana 
arc not bl(!llly OQlootivo in tho cotobol100 00 nuch 00 that 

all co.rbohydrotoa, n1troaon oourcoo tooto4 y10'1404 OIl'tl'to.otOI'Y 

arot1th. 

Vaaudaw (1938) otud1otl tho phyatoloGY of tho ootton 

root rot tWlauO (ll. llntl'lttooln) and roportod that tho llo.thoaon 

bad a VO~ uidO ronco of tOloronco to acidity nnd olbnllnity. 

r~nG botoQon pH 2.4 and »H 0.2 ulth talrlN Good ~lth 
bowoQn 'ill $~2 nn4 t1l 0.& ana. optlom ~Ot1th noar tho neutral 

po:Lnt. 
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Specifio studieo on tho microbial BntaCQl).lm of the 

oastor root end ottO rot pathogen bave not been mad. 00 tar. 
Howevor. work. on, Diorob:1al antacontem to I- bntBt1eola on 

other hoots ho.ve been reported b1 sevoral workors. 

WeS.n411na (1932) reportod that the oulture 01: virulent 

teQt {jJ"owing etratflO of JYlilS~p~2n.ia 80 wen ao othor po.thoS(tno 

were psraoltlsed bl fPr1chodoma Jlfi!!C)~. In 1934 he sbow.a 

that X.' !~sno~ to be capebla Of patae1tteing i. batnt:1cola 

and 'l'p1,~ar1B mel~.9:.' 

Bansele,.. and Allen (10M) studied tJlo toxic aotion of 

'l?r1C)10t'\0~ on Rhizootonin and other Go11 tunai and observed 

that Trichoderma. sp, when added to soil whioh waa heavtl-, 

inte.tod o1th, nbiaoctonia. relluoed the ftdBmpinc-ottft ot cucumber 
end peaa. The oulture iiltrstaB of .T1-10~oda.rpl'! were found 

lethal to 1lh1.ootonia and. Py!!!iUnl~ 

fho~a (1939) reported that .a- batat1oo1a waa co~plot.ly 

1nbib1 ted in tho presenoe 01 1_ l1Qlo1J1! and ita growth was 

ratartod by tl1trato8 tro= liquid culture ot the Inttll'. 

Ghotfar (1938) found that $. vindne 1nh1b1ts the 

arorrth ot pnorophoml:na R~eGol! with its hyphae co11ina around 

thoae of tho latter., 
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Vaoudovc and Sl1ttta (1940) whllo mId.no otudioo on tho 

affoot at oorto1n tunat on tho cr~th ot ~oot rot func1 ro­

portod that tho prooonoo of :. ~LtasO!!!9 and AOllor1l1].luo p&aor 

in thQ 1noculUtl of B.. "1l~~!too.1Q intaMoro t71 th So to arOt1tb, 

1.'ho hy!)ooo of 1- l;t(!!orttT"1 end A. ~~a91l:' OhO';7Oc! a tU.oool..:r1ntl 

otfQct on tho hypllo.o of n. bntn'bicolll, Tho aotiVity ot 

1. !!.nta;t.1coln ancl I_ nolam. aan roduQod t7hon tho funGi \701'0 

Ol"O\'1ll niltod \llth~. l:lcmo£ps and A. NGO!- It \700 dooonotmtotl 

that i. l1rJ!!ol'UF! 11o.d 0. mrlrodly 40p1"0001na affoot on 

,B- bnt(\t1oo1n, and thoro o.p)oo.roa B l1no ot t'lono,l"kotioll o.t 

tho 3unction of tho byphoo of tho too funGi ohon aroun o»po­

alto to oaoh othol? in tho oane plato. 

DrooL~ and ~io401o (19~a) Carriod cut a coriao of groon 

houoo tooto utth 1nooulato4 ooil. to 000 tho offoot of vo~o­

totivo uattor and 0011 two1conto ana poat oooraonoo d~p1na 

ott ,cauood by ;aMnooto~q OIl. ito founa tllat tboro \100 0000 

indioation of antoGon1on by ~r1ohodormn topor40 Rhlooctonln. 
. - - ~ .. 

Ohgoionl ogntral of tho. l1o.tbortonJ.,. 

nO{lQr4inc tho oontrol of root and ototJ rot ot oootor 

onu:Jod 'by 21 .. bo.totleola 2ropovo (1928) oucaootod 41ointoot1on 

ot ooodo \lith a hiGh concontrotion ot forr.i!llin~ tilan uou.a.l17 

uoca tor tho oood dlo1nfootion, oonoldorobly roduood tbo 

lnoldollco and ot1oulotod tho oQrminabt11 ty of tho oood ona 

~booquont ~(h1th of tho coodlinao. Bltoo.pt for thio. thoro 

oro no opoolfio ropol;'to on tho cbooioal oontrol of root ana 



stem rot of oastor Blthougn there are novetol reports on 
Ohoo1.0(11 control of a- bnttltloo1a on d1f'tte1"'ont hoots. 

12 

Thi'UGton (1921) obtained B coed oontrol of nhlzootcl'liB ep., 

by conoa1vG sublimate troatoant w.1tll mercurlo chlortda eolu., 

tton ot 1, 1000 ~hioh woo tou~d to kill all 8clerctta'in 

t~ve oinutoa. 

~nzlt (1923) oontroll,e4 blo.ok sourt of potato onusEul 

b,. a. I~ol:an,~ by disinfeotina oee4 tUbers wi th toroalin. 

Aehba- (1927) ropox-ted tho oontrol !* :t!ntntlpoJ.!1 b1 an 

applioation of woOd ashea and alDO by potaoh or ash in water 

1n ao1d SOile. 

Gundararanrm (1929) during hie etud:1eo on oontttol of 

sroundnut wilted plante b1!- btltntlccls, uaed liee no, so11 

troatoent o.t tho .. at. of 1,000 11>0. por Q01'EI and reoOrded 

tho I'eduotion in tho number 01 _1 tea plants. 

BUrkett (193S) tound. tb.nt two J)eroont oeresan used at 
tho rtlte ot 8 8 por 1 6 of nutrient OCJ41um tnb1blted the p'owth , 

of ~hlaoc$onia in puro cultu~o. Hc aleo reported that OUprocldo. 

Copper. Jr.». nn4 Zino .... oxide (~ave SBttotactoX'y control on 

tho growth of the oriaaniem When used a.t h1ahor ro.tes .• 

tIet.btr6 and Ramsa.y (1040) worked on tho control or tho 

po.thoBone ot tru,1t and veaotllblo 61'0VIn t.n puro oulture on 

P D A. In the presenco of vapour trom dlpbenyl ol'yotolo at 

dOEJOC08 roncine trom 1 to 20 mg POll' plate wero tound to be 

• 
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funglototlc to Rhi30otonio.. Bo.ood on thin ho boliovod thot 

tho uoo ot 41phoeyl lnproaro.tod ot':lV oould oont~l tho d.oony 

of fruita ~na. vogotnbloo. 

Voou40Vo. (1045) mdO t\ nuobor of abortivo nttoetpto by 

Doll funi33tton, ,oulturo1 troa.toonto cn<l tho tlppl1ontlon Of 

fonU!.cor to Qontl'ol root rot 4100000 of ootton oo.oooc! by 

n. h~tat~oo~~. ~. UOo of vnr.a41obloroboncono roducoB tho 
lnoldonco of tho rot. but dolByod aoftl1nat1on anil cauDad 

000110%1' end otuntod ar()';:1tb. t1hl10 rooovol 01 61ooaood dobrlo 

e.na addi t1o~ tom :r~d oenura, tloou:1na and fino t111oeo 

troateollto oava cppl'oolo'bl0 rooultot 0010,"00 ohlorido 

(2, eat l'b%Qro) t potnoolut!l ohlorido (al0 Ibo) and. both 

to{)othor, ODOna oovoml bhool0ol troa.toonto triod. tioro tho 

only 0000 to brina about a roduction of l1'10140noo on tl'oa.tod 

ao OOntlGrotl a1ttl untroo.to4 ploto. 

Lyaia anti utl11B!JO (19G7) ott141o<1 tho 1000.11006. choni-­

onl appl10otlotl to tho 0011 ond: tho1r afloot upon tho root 

rot Of Doano Orul POo.o oauOQd bY' ~blaootonia. no :L-Opo:rtod that 

25 pOl.'cont Bloodiuo othylonQ 'biotll thiooarbsoato (Dl tll!lno D14) 

uhon nph)1t.o4 at tho rota of 1 aa1101'1 po~ '(loro or g lbo. of 

<aJey' POWc.toJ' (D1 thono D10) pOl' C01"() in tho rou ot ooo4linc roo 

found to bo quito otfootlvo. 

Iloull sl,. !!l'·t(10~7) i'Ol'Ol."to4 that tho Zillo oo.1to of 

2.4.0 tl'ieb1orophonol !lava boon vary oftootivo no a funcioiiJO 

tor 0004 troo.toont. ~'lO ooot offoctl vo ooncontl1o.t1on oppooro 



'to ''bt) fi.tty percent of the above .alt with an 1fte" diluent 

and usual dosas. l'GCOl'J1mEU14o.tions ot a to 4: kS tor 1e.J1(JeJ' 

oeede like cotton, 

SadafJlvan (1950) aiudtf.'a the sotton of malaobSt. ere"n 
on idht.e flIth,anl,e~tu;t and other so11 tunal acb1ow4 tungl-

. - . . , 

statio sud funGiol<JGl Gatioa ot mal40hi te gNen at a etron{jth 

of 6 ppm. 

Gl'UeDhagen.S1 11.,(1951) used chlorinated phenols i'9r 

Pea erut gl'oundnut seeds t ao a pl'Qtectant agai,nat RhllScotoD.ia 

whlch gave varyif16 dearee of contl'ol l1. 

SimkoVG~ and Scuntelt (1951) worYtod on tho effect cot 

benlono hexaohloride and ohlordane on certain 80il oraanlBr.l8 

nnd .found that crude ben,ene hexachloride aprink1ed over agar 

elonts of !!,!!S!Sp!t~nll, oaused tlSJ'kec1 inhtbition of 01081101 , 

Ga'U.tlall sm. !l., (1983) ot1.l4104 the tunct.oldal propeJ-tt.es 

ot a0t!10 oarbonto ·end thiocarbonto ac14 c!el'ivat:t11S& of by4razine 

found that the Growths or Ithfl.l9!):tlpnl~ 8p." Qui tured at room 

teapero.tu" on P D A oontainS-ncr tittfu.S;blQ amounts Of oarbolll0 

or thlocBrbonio 801a 4."tvat1voo of hyanz:lne are effectively 

inhibited at conoontrtktloJl8 over 500 ppm. 

Uelll1' (1953) found that several. tumlge.nto applied to 

the n~or; r>r1or to eoo41!naG, ~ve VB.l171nc desreo of oont1'01. 

fh. 4ppl1oe.ts.on of 24 gall ottS PGJI aOft of a 20 peroent by 
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volume 801utton of ethylene dlbrootde. 2 to 3 weekS prior to 

eprillG eeo411nso oontrol the diootloe on pine. It \1$0 equaUy 

offeotive when appliod to 0011, in 6004 tilth Qll4 to wet 8011. 

Honry (1953) and Postal" (1961) tound that blaok ~oot 

rot Of pine caused bu a. ~B;tn~~,cplp oOUld· be controlled easily 

by ethylene <llbrofl1de (Elm) and Oathrl, bronlde, 

DbaramVir. !! 11- t (196'1) While tootina thQ relative 

effeotivity ot 14 tunaiotdeo tor tho oontrol of D.. bntntioola 

found parente liquid (D1sodltu3 othylen. b1adlthlocarbaoote 

and Vo.pcm (Sod1U1:l mothyl 41tbloCarbatltlto). effeotively 

oontroll1na tho tunauo. 

Jhooty and Grover (19ft) who studted the root rot ot 
ouourbl ta end 1 te oontrol in India roported seed trootoont 

with Vltavaz and Braasiool cavo beot control. 



MATERIAL & METHODS 



!he general laboratory teCh!d.qut. .p10p4 in the 

pH.ant .tua.y "ere the Game ae followed b, Rawllns (1933) t 

~or tb.9 »~.paratiotl Of .edia. maintenanoe ot oul tureo eto., 

tn addttt.on,. eOM ot the prooedure., 81"1en by- Jlretl and Wakoman 

(1928), Rf.ke~ and take» (1936). t:l.l1y and Barnett (1951) f 

Z.ntmyer (1955) wero alao adoptee! with aome 'modifioatlons 

wher.ve~ necese81."7. 

Bla.aware ~ ~.an1SBandj St~r~~i.~tiC~1 

!he gla..e_re uud w.r. 01 "OOmins" mate.. Atter 

tboraugh waehing wi tb •• Mag 804a and wattl', all ole.nare 

.efte plaoed in et~ns ohrQt!'110 ao1d, eolution tor twentr-tour 

'bouD, washe4 thoroughly wi tb ttl» _tel.' and drie4 betore U8, '" 

Glf!UJ8ffClre Bueh e.8 P.trl platen and Pipette. weN 

,toriliz.d ,In hQt-cdr-ovtD at 160"0 to lSO·O tor atleaet an 

hour. Petri plates a114 PSpott.a tv.re wraPped in pa'Pflr betore, 

us. f to prevent contnm1nat:l.on. 

,lut d1ft.rent aedia used were. 

t. P,otq.'~,~x;te.,Aaar ( l? D A ) 

Potatoee (Pt.loA ana 8110'.4) • oj 200.0 g. 

Dextrose •• 10.0 g. 

.Agar Af!JJ.~ 

Dt.tilled _tar 
•• ~O.O St 

•• 1000 'mI.. 



e. .~at ... al. Aer' MOf'~vm ( 0 F! A ) 

Oa ..... a1 •• 100.0 8. 

Agar Agar 

D1&t111.4 water 
•• 20.0 •• 

•• 1000 ml •. 

3. Soil Oat" ne4:1um 

SOil 

oats 

D1st111ea "ate!' 

4", PIllaR-keN, ~1£ui4 . ft..,~!.Uf' 

Sc4iUll Nitrate 

Dipotassium monohy4roaen 
phosPhate. 

Pota •• S.um·cblor14. 
Magnesium aulphtl.:t. 

'tlTQua sulphate. 

SUorose 

Distilled _to&-

5.: £zaReka. After ned1,upt .. 

•• 

•• 
•• 

•• 
t. 

•• 
•• 
••• 

90.0 Sf 

10.0 B. 

30-35 ml. 

2.0 8-

1,0 g • 

0.5 g •. 

0.5 6. 

0.01 g • 

30.0 {h 

1000 m1., 

The same il18HlU.ent8 of Oupeke is-quid modium in 

addition 20.0 8. of Agar Aear was used. 

6. !aril!l'.,AS!i tlep1;um 
Gluoose • If, 

Peptone •• 

Potassium 41bydrogen phosphate •• 

Map •• la sulphate .,. 

no •• Bongal •• 

10.0 fl. 

6.0 s. 
1,0 8-

0.60 th 

33.0 8. 



streptomyoin 8ulphat. 

Agar Agar 

Diotill.d .ater 

"I.. !3:0j¥.17.de ~tguf.,~ t!ef!,lumt 
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•• 300 .1. 

•• 15,0 g. 

•• 1000 111. 

thie medium was used for aU pbY8101Qg1cal .xJe~l. 

menta. 

Potassium Nitrate 

Potae81um 4ihJ4rosen ph08pbate 

Uagnealum ,aulphat., 

•• 
•• 
•• 

10.0 8-

5.0 g, 

2.5 , . 
l1Qrrlo oh1orid. •• ~ac ••• 
Suores. •• 50.0 s· 
Diatill.d water . , 1000 till • 

The •• 416 us.d •• r.. atG~ll •• C! by autoolaTing at 

15 lb. praejUre per .quare inch tor 15 minute •• 

pH 01,~ha m.di~. 

tbe initial pH of the medium was adjusted to 6.0 

bet ere autool.a;v1ng tor all the osperl=ente w1 th IN. !taoll and 

lB. !cet!.o a014, ueins B.D.U. tndioator papers. The pH 

measurement a for the pH exporiments were made with a photo volt 

Model 110 electronio ·9ft m.te~. 

So11," Sl't.ri~iz!1tion .and, groW'lns ,t~!, n1'¥l;tfl.,ln.I0;tsl 

Blaok ,01ar loam, s011 .tzed with red ooi1 and enriohe4 

w1 tb 'tll'1!l Yard Uanure. wa. pBssed throU8h 1/16" mesh .leve and 

filled in tarthen pots of 12- diameter tor pathogenioity teats 
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anll 6" Mametal' tor Variotal rODction testa. 'fhe pots were 

aterilise4 in an autocle:118 at 20 lbo" preoan" POl' equ.a.re fonoh 

tor B hourI). 

Five seeds wore ourlae. .tGril1aed by tmmerolnc in 

1* 1000 mercuric Ohlor:1.de solution tor a minute and washed 

in several chances of etol'ila water and GOwn in eaoh pot. 

leola:tion o~. the pathoaen,. 

,ncot and ot0~ rot atteoted plen.ts \781'-0 pulled alone­

w1tb rooto'ohowins block .ole~t1o and P70nid1o.. 'reahl, 

co11ected ol.lt!lplea were ueea tor tho isOlation of the pa.tllogen., 

A bit of aieenBed portion troQ the affeotea stem and ~oto 

havina ot"Jll1 blaok oolorot1a. o.long wi th healthy tissue vms 

taken and washed well with storile wa.ter to Get ride of foreign 

matter &0 muoh ae possible and surfaoe eter:1.11eed witb 111000 

merourio ohloride solution tOf! ~ minute and then "achod in 

Beve~ ohanges ot storile wate~. ~eoG bits were then plated 

out on P D A and incubated at room teraporature tor 4B hourG. 

A portion of tho o1oel1um devQ1Qped from the plated bits WB8 

transferred to 0 fl A 1'1a.too. !nle fUngue was maintained in 

pure cul ttu-a on 0 tt Ii medium throuehout the pori04 of invostt. 

66t1on. 

Pathogenicity tGste ~.ve conducted by adopt1nn the 

tollow!i:lS two methodo. 
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I~ocu1um ,~ 1~R!rat1o~ of taoou1p! ~d 9!thod ot ipocplatlpnl 

1. So1f-:S.~;tf!Jf i!\opul'_ meth~d' 

Sot:l.,..,ata medium was Qutoolavod at 20 lbs, preoaure 

tor two hours !n 250 ml coJJical flasks. Pnor to autoolavlng 

30 Dl. ot watf):r.- waa added. ,he funBUs (Bh1eocton1& !!..t;\jatloo1a.) 

was groVin on the aterl11ced net1iUm tor a period ot throe .. eeka. 

atter whiOh it .s. clx~d w1~ 8torillsed 8011 filled in earthen 

pots, in the proportion ot 20 1')8rt.8 of inooulum end 00 panG 

of utlorili •• a 0011 (1 •••. ) 600 8 of inoculum waa thoroughly 

'n.co~oratGd in 4 kS of eteri.,'ll •• d 8011., Sufficient water 

was aadea. to the PQts to prov:J.do optlmUlD moisture. pots were 
incubated tor a perl04 of 48 hours. 25 a.ods of t Al'Ul'ls" variety 

of C8Qtor were surfaoe sterilised in 1, 1000 merourio· chloride 

eolutlon and 5 loeds »er pot were sown in 5 pote. Obsewatlol18 

•• re mad. on pre-eaeJl'senoe ~ttl:ng of 8 •• 4 and 8180 on tbo 

poet-emoraonoe root and stem rot incidenoE .. 

The .tom piecee ()t, castor were out into ama11 bits of 

about 1" lensth an4 immersed in 2~ suorOa, SOlution, !heae 

"er. then tftlMferre4 to oOnical flasks and "er8 autool.aved 

at 15 lb.. PNlUN." per aquare inoh ~or one and halt hour. !i;'h~ 

etorUia.a pieces were inooulated with etock culture of tho 

tuneue <a. »,a~.at,~cole) mainta1ned on Czapeke 8~ olanta. Th~ 

mye.1Ui growth of the pathO()Oll WOS VGey taat and Vl1 thin a 
-

wook it oo¥erod ell tho etem piecea and to~od onall dark b1ack 

801erotia. 



!hi .,thC4 ot inoculation 4.,..10ped at tile All InMa 

Oo-o~nat.4 Rio. Improvement P:r!o~ect which 'e tncwn u ·Stem 

tape inoculation taolm1qut" (AnOllJmOUfJ. 1970 an! 1971) wa. 

followed here. 

!ht plante at the Oollar reglon ~uet above the 80'1 ' •• N 

1n~1.1Hd wl'th ~. needl. or 80a1»81. InUvldual .tem pi.cee 

all'mp!. tb mJo.lt:UtI and lo'l.l'Otla were placed at ,th. m3unti 

part on the collar region and. tinally wrapped with a Q.l1uphan. 

tap.. fbi. keeps tbe :l.nO(n.llUli in contaot with the at... !hen 

'" ooating ot ablorbent cotton wtul wrapped over tbt 'noculate' 
portion eo .e to ke,p it 1I01.'u"4. S •• d111188 of 2. ••• 1£ to 

e ue.k8 014 •• :fa I.noculated b'8 the above method., 

·'he inoculum, to~v~t.ta1 roaotion .xperiment was pre­

pared b1 8011 oat. inocula metbod., 200 8 ot inooulum -. 

thoroughly inoorPQra tea in SOO $ ot sterili.ed 80,",1 and plaOiul 

in 'poto. then t_ pot ••• 1', inoubated for 4S hourI in the 

alBao hoUtJG.. 00." was taken to watc~ the pot. tn ,ol'do» to main­

tain optlmUlll401Q~ 1",.18., Atte tht incu1)r.t.t1on period •. 

85 aurtaae ."erill •• a ... da tl'om taOh of the t ollOW11l8 9 Yal'l.~ 

ties; ".1'. OO?1n at the rate of 5 s •• 4, pe:r »ot. 

1. Arurlaf •• R-ea. " •. no-, 13'1'7 

2. '13 A;, 5. RC..a,· e. V ... ! .. 9 t 

3. 8 .. 15', 6. e.e1e.22, 9. S ... 248-2. 
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t'~lat,ion,. of M:12m~F.aal'-'''1 '~t Ant.80P~.r;'lc. ,etu4le.t 

In order to i.olate tuflS1 :from 8011 tor antagoniatio 

.tudl •• again_t !."Ua..t:1~.O}-!A. l.olatlons were _4. trOll th. 

rhiaoaph.. ot caitOI' plant tound to be Nei.tant to a.batatiooll 

in v~i.tal reaQtlon studies. 

SlK w.eka ola seedlings of castor 'leI". brought a1cmgwith 

the 1'00t8 an4 shaken brl.k17"to remove 'the 8011 »art101.8 ad­

h.~lna to the roots., 10 8 of. B011 was taken in 100 .1 Of et.r114 

water into 850 .1 oonical :no •• and •• J'ia1 dl1utl0M .,». _do 

USUl8 stendat-a •• rial dilution teohUique" (Wakeman 1952). On 

tlw baeia of 1, 10 (1e) eaoh hicher dl1uttOll made 'b, takiq 

10 ml Of low.r dllution and transferred to 90 .1 ot .t.~11. 

water till a dilution ot 10" waa obtain.a.. One m1 of the pre­

pared dilution waa added to the Petri plates ail4 15-20 111 of 

.el ted t!art:lns Agar medium n8 poured over onl1 afto)'! it waf 

Qooled and ~U$t before •• tting. the platee w.~ ~otated to 

m1x up 00;1.1 eu.apenB ion ana the medium and. then 'lllCubated at 

room tempera.ture tor I.) da:ra Ii 

the oolontee d.v.lop.4 in tho Petri plates ,on Hartine 

Agar Medium ".re tnnatened to P J) A .1ante. I'solation. nr. 

"made thrioe and .11 tbe pur. oul turea were maintained b1 perio­

dical sub-oulturing and sorted out on th. baals Of 41tteranc •• 

in. OOloDJ' colour. Sl'OWth habits end tatter identified. !he 

tungi Whioh app.ared tl'eqllentl:r were •• leoted end usea tor 

antagonistio .tudies aga:l.nat 11. )atatioola.. 
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Eleht tu1181 were seleoted t07/ stuilyt.rlB the.'!" antngonlstic 

aotivit, agalnst 1 •. batatioola,i ~e.e fungi were tested. 1n 

" ropl1cat:lone lmepiDg 01'l8 ae oontrol.. A bit of 1D10e1ium trom -
each of the e selocted isolate 8 was lnoculatod in the oelt.'" . . - _. 

ot 6 Petri pla toe conto.1n1ns P D All' A hi t o~ the tunsus 
( i. batatloo1a ) wee inoculated on 8:tther aide ot the cen­

trall, inoculated. tuncue and inoubated at ~oom t~oparnture. 

WIl, radius o~ 'tha fUngue· growth 4&volope4 trom the 

tnooulated pOint, ana the 41am.te:r of the Inhibition zone. it 

any on .1 tbe%" std. were measured 5 daya aftor inoubation. 

Effeot, ot, cul:ture t~l~r,at~. st, thu~. I·t:zpot~o~a i.,al!ted 01\ th~ 

6!o~h rp.tt~ .• ot, the, ;toet,. fllPMS 1st 

!be 'solated mJootlora were grown on a.speke liquid 

medium and inoubated a.t room teDperature. for 15 d01' until 

the cultures.wero fullJ grown tor obtainins the ~lture til­

trates. The filtrates wan raSxe4 with .freahl, prepared P D A 

in the ra:tl0 ot 1t 1.5 (Mediumt filtrate.) and were eterill •• 4 

in ~ autoclave and plated out 1n tho Petri ,latea, !file teat 

organ:1em was inoculated in the oentre ot the Petri plates t.Ul4 

inouba.ted at room temperature tor two weeke. Observa.tion was 

made it there waD an, :I.:Mibl,tl0~ in the Srowth ot the toet 

fungws. 



Phl.~~t~.Q. o£ 1;1,\. eth0fi!lU. 

,~noculo.tlonnang ,1nppbatlonr off liguld media. 

24 

Disos ot a mm diameter were .Cll,t from the por1phe.m'l 

80%10 of 6-'1 days old l!.batnticol$ oultu".. These 41.800 were 

then inoou1o.tea in. 260 ml oonlOBl flask, oontainins liquid 

mtHl1wn. T"na flasks were then inoubated in. the. laboratwy at 

. '. :room tonpemture ( ewe 0). 

ns,tG,m~~tioB !J';)~ mlq.pliB1 d,iZ w:et(Sht t 

Ua1;o v/ere Ml'VOsted in driel! and tarred £11 tor papers 

by til tQrina thrOUGh a Duolmer funnel under vaoourl, th01'OU6hly 

washed with distl11ed water, rollea and air dried. Latter 
. " they ware dJ'ied at '10 C in a.n oven for 48 hourot ooolod in B 

tlessicGtor and wo1checl. Tllo \"JGiOilt of the m1oel1= wao 00.1 .. · 

oula.ted by deduotins tho woltCbt of' the 1:1.1 tGr paper fron the 

total woiebt4l' The t:tOUros. {liven in the tables l'tlprosentB the 

maon ot throe replioatoa. 4\11 weiGhts at'e OOJ!X'8oted to 8 

DillSaram, 

Phl.81.o~.of!Jl, ot :talL m;th!>fl8~! 

f.~?n,q,~t _' t., 11?o.t~tj'l.!Mtipn" o£ optimum iflcuba~1 .. on EeDod ',Or.: 

~ho experiment wan oonducted to detemlne the tfWullat:1an 

pOriod requl1.'Qd to'Sl oosltlUm Growth of a. bn.tattoola, in the 

ru.ob.!.u;tds liquid o.cdium •. 

!Che Qul tureo were htl.rVeoted from fourth day on\1al'ds and 

w1 til em 1nten'tll of two 40.70 upto 22 a.a.ya .. 



In all tho subsequent exporimonto. the cultures \1,1" 

incubatod tor 14 40.Y8 .. 

28 

~xn9Dm.o~~ - .1,1.,. t!l!11fons~ ,~ osbon Bout-caB. on, the srp~vth of 

llb1mootontn b~tatio'1a. 

~llD exparinant uno conduoted with a view to d.t$~ln. 

tho best ootU-CO of cerbon tor tho growth o~ ll. batntlcola •. 

under study. !flle corbon oou.~ceo employed are given below: 

1 ) 1!olloeaeoha.rldaat 

a) Pentoaes 

b) HexoseEJ 

2) Moacoharides. 

3) lolx;ao,Q1mUSlee,a. 

4) ,Sj1G!!'. ~l.o9l:~~p! 

6) 9.rCPIli~. 0.01411$ 

... Xulose. Arabinose 

~. Glucoso, Fruotos,. 

SUcrose t 119.1 toae. 

jtil eOl'bltol, tlannltol. 

• • 01 trio aoid, Tartaric aoid • 

. _ fhs oontrol received no oarbon source. Tho suorose 1n 

tho n1cbn~do cedium wn8 ~QPlaoed With tho above 11 carbon 

oource.o on tho 1>0010 of tholr cllJ!lbon ¢ontant to giva equal 

amount of tho olomont in oaoh cooe. 

n:z:eQ,r1mont ,- III. Influpnc9: of'ud:J.£te31en;t Nitrocen sources on 

tho cwm1th ot. Rh18ooton1a bn1·attcola. 

This .~ertment wns oonducted to study tho best souroe 

ot Nltroaen tor tho g:owth of tho fungus. Tho followina 

nlt~oaen sources wero employod by ~plao1ng potassium nitrate 

in the ru.ohnrda medium on equal nitroGon ba010. '3:he fOllo\vtng 



are tllQ 411101"01'111 OOtDl(1QS of Nitroaen employe4 in tblo 

oaperimont. 

a) kline aCida •• 
b) .Amido 

b) IU,.'tr1 tee •• 

Glutamic o.c14 • 

Aopara~n •• , 

tl're&* 

PotaGst.um. nit_tet 
Sodium ll1tmte. 

Potacu:rl.utl nitrite • 
Sodt.u.m nS,trlt(h 

At!mord.um chloride, 
Amaonium oxalato.,· 
Aflmonium nltnto. 
AmoniW!\ nulphG.te. 

fhe pH o~ the r:1otltum hea n elanlticant role to ptay in 

too gret1th 01 tuftst f In genoml" tunst ba,ve a preforence :tor 
ali.ght ac14s,t, (LUly QUd Bo,J'nett., 1951 al. Individual, fungi. 

howevor, W'1J', tn their pH 'S'oqul"Denta. Hence'll this away woe 

QonductEul \'11 th an ob3ect Of rtIlIU.il6 Ollt the optimum pH require. 

mQnt fw tho growth at' tho fWlSU9 undor stud". 

fhe tolloV/in6 pH 10"19 were emplouetl in this eXPQJl'irlant, 

3,0". 4.0, a.o., 6.0, "1,0, e.o, 9.0 and 10.0. .1\11 the pH lovGle 

wore 043uot04, eitbor with XU aoetiG cola or IU Sodium b14roxlde 

solutions. with G pll motGJlt tnd'OJ'e au,toolo.vi:ng. ae 5QiU.Ul'.l WllS 

unbufterea., 



~tfipil!l'll 2' 1'fl!'!oue. b~ep1Pe!, and antlb1Qt!oa If!1e:J.JrlW; 

~h1ebstom.a pntat,leSlf\ 11 ,,1 tlSt 

T,be, tuneto14oa and antibiotiOS were e.sayed tor tholr 

efficaoy against the pathogen by 840pt11'18 tbe soil Vial technique 

developed b7 Zentm1G~ (1955). 

111_ sandy loam Boll, \fB" as.~ a_ed passed. throuQh a 

sieve of 20 mesb pel" sCluue S,llCh and autoclo.ve4 tor 46 minut •• 

st 15 lb£hpreeeun per squaro inc!!. OM lnoh 80il wae 1)160.4 

1n a sterilized gla.e vial (3- in length and 1" in iU._e1:e21). 

fl'.le tungtls we Sl'own on :P D A: in Petri plate" tor ttlO weeka 

ana the culture tU,B.CS ot 10 mm in tU •• t.,. were cut with the 

help ot c 10 rna oork bot... and placed on the soil 1n the 61688 

vial and then coverod with one inoh of the same ater,tlt •• a Boil. 

P1ve ml. of the fungiCidal di.lu:t1on wae added to the wrtaoe 

of the vial with 8 pipette. and the vial wae pluBge4 with cotton. 

In the OaG8 ot COJl;trol the St'ltlllJ qtW1tt. ty at .ter11f.aed d1st11led 
. . . . 

water was 9.4404 to the e011. fte vlal0 were incubated a.t 25· 0 

fo~ 24 hours. ~aree rep11oGttona WG~. provided tor eaoh ot the 

troataonto., 

Atter the incubation pe)'tiott thttee viale 'n ea.ch troat ... 

aent were emptied in a fJt~ne=- nn4 the 0011 wae sontlY"DOVe4 

bJ wBeh1flS with eter11e wa.tor and the dleo of the ttl1Celium "ert 

p1c.ced onPota'bo dextrose J.t!/J:I1. in the petri plates in order to 

determine the vlabl1i ty ot the f'unguo b,- the preeence 01' abseno. 

ef growth J.n41oatlng non-toao or toldo effeot ot the conoen­

tmtlono. 

J).t~139 
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RESULTS 



!he ,U .•• a •• was oblu,n.a: dmDB thar1t 19'13 in the 

expermtnta1 plote ot "Aruna" varlet, or castor in the A#i­

cultural Re$earob Institute, Ra3endranagar. The di8ea68 wa. 

notia.a lub •• quentll in other· variette. of oaetor grown in 

the fields of Resoarch Inst1 tut. .a well .a in the field. 

ot Aanoultural. Ooll.S. :farm. Rtijendrcmagar. 

Pmtoms •. 

Sporad10 inoidenoe ot the 41 •• as. was observed in the 

fiela. when the orop wa. 30 days 014.. !he 418ea .. oould ~ 

eaaily identified trom 8 distance by watching som. of the 

dead 180411q8 found among the health, green plants. L._ 
• 

,..11owins. puokel'lns an4 a'tunt1!lg of the plant _,1th withered 

leave. remained attache a to the plant was notioed. ~laok 

pin. head lilte p,on14ia and aol.rotia .ere ,faun4 cn the dead 

bark and the stem turned black coloured. Roote were »oorly 

developed ana 8h~d4.d. 

Uum.~oue PJon1418 Qnd solerotia! bodies were toun4 
in the 8hredd • .,. dead tisaue. tbey were examined m1cro800p1-

oal1y ant! a.eeor1betl belOW'" 

P,crd41a are dark, olive to black, .Nmpent, Slobo •• 

to sub-glcboe., oat1olate and .easuring 105 p. - 200 J1 in 41a­

meteI'. numerous e1ngle-celled. h,.alln •• oblong 01' .ome wbat 
; 

ellipsoidal coi11tU.a are ,"sent w1 thin the pycn141a and -, •• 

varyins trom 16 p. ., SO.,.u..~ 5 )J.. .. 10)l • 

Sclerot!.a are Imooth. black., round to oval and .01H~ 

tj,mea irr.gnlar and consisted of polFBOl1al peeuiloparenohymatous 



Wbe patiloaon OQl14 be eSfJily isolated by plattna the 

410000e4 root and stem bito oontaintl'18 the ilclerot10 on P n A 

alto!" eterl11e1ns in it 1000 morcurio ohloride solution. She 

tunaus rapldl, 101:*'"':$(1 .,bei'lcal hyaline oolonies on P D It 

8S wall 8.8 on 0 tl It e.t t:trot a:nd timI11 bOOOt'llJl6 intonae 

corboaaceouB black. ehcwing ooncentnc aonatlo~ oove:riuc 

the whOle Pots plate vJi:tbirl. thl."ee daye (Plate-i). A taw 

so1ol'Otla 4evelope4 OD the mus'uo of the oolonies atteJ' 

4 dare (U~ latta~ e nueba. of ael.rot~ developed srecnrlouolJ 

on tbe edaeo of tbe 0010111+ llo llyonidla aN tQroed $ven in 

the old ®ltttrea. 

l!ycel1um consisting of twDaOioue, broad, septate and 

branohed hyphae t branches t~equently l'Umllna paranel to eaoh 

otlY,n.·., hn>11.ae oonet~1etQa ,0.1; the eot:t1m., with cy1!.n4.rloal celle 

in tho grO?linG hyphae and latter the oe118 beooming banel 

sMped. in tho old bypha.e. llatuN hyphae are repeatodly divided 

sivins nae to lrreCUlar ot1'i'tlctuX"as \"'Ihicb f01"tlo4 aclcrot1al 

bodies. Sclerotia a,,' smooth, blaok. wouru:l to ova.l nn4 aone­

time U%"Q6Ulsr meaa't.tr1na 86 p. in diameter (Pic te .. 2) • f1he 

patllo{)On \,aa identified Be 1'U:d.0cotonta bataticola. 

~h(J 'Po:thoconlclt1f of tho isolate was tested on ita, own 

hoat ~tth a view to otu4~ its inoubation poriOd and the develop­

mont or d10oaso. ~o methode aero adopted .to~ patbo~enlo1ty 





'late - 1 

Petri pla tee .bftwiDg three 4&78 old cu 1 t,ur. 

gr_th of _R;hi!!otoaJ;a ~;tB~i,ool!h 





flat .... 

Photograph shewing 

A • Hyphal etructure ot 'Rh1Bt)Otonta b'_,st1oo11 

13 • SClerotial body of 1. )af1ttat.12S1,l! 



St 

teste vilIS. f eoil-oats lnooulut1 md stem tnpe inoculation 

method malntainl!lfl md.tBble oontrol. T~.e plants inoculated 

by the tint method !1eveloped typioa.l symptom. 011 5 week. 

old onetor Geedllnp:e. 

teat yel10wlnlh 'Puekerinr, flru! .tu··,tlng of the plant" 

were observed (1'1a ~,~e-3). With the advsnce of the disease, 

«raaWll wi ther1ng and trooping of leav.. starting from the 

lower onos ~.r'.l"'e not,loed. ft'. withered and dl'Coped leny •• 

rema.ined attached to the plants e"ten atter the death ot the 

plant (Plate"). Shredding of the bark was ObfJe"~H! on all 

the affeoted plants. Blaok pin head like pyenldia ana emaIl 

81£. eolerotia were lou d on the dead bark of the plant. ~"he 

dead atem turned l1i9tt. almoa t gl.eaalr!.g .eh oolour. 

When auoh plants \vore pu11e4 and eY..8f!lined 1 twas 

seen that there wne POOl" development of rootfi, fiMr rootlet. 

were oithel" not tully developed or destroyed due to rotting 

near the $011 levol and gradually Gpl"Gad to the larger roots 

towa~lG the collar region, ot the plant. ~at.r soaked 1.lelons 

were to~ed at the oollar region. The lei.ions were l1rht 

brown in the beginning and latter turned dark brown. to blaok 

Md at em advnnoed atar~ the pltu\te w1 tbered ani! 'Profusion 

of emall eise eolerotia. and pin bead llk. P70n141e. were pro-. 

c!uoed allover the dead e1:em. 

!'he P1enidla developea. extraally on the baJllk. Th8Y 

_ Ilacrollcopio, dark, olive to black, erWWfHult, globose 
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Plate - 3 {,(~; j 

Photograph 8howing Heal thy and Inooula ted plante ot 
'" -ANna" 'Varlet)" ot Castor. 

1" '-. 

'. ." ~ " 

Ilat. -" 
",,-.;,0 \: 

Photograph show1n; . :"b:, ( _' -, .. ,', ' 

(7 • Control 

tn1tlal ataf:e of lnteot1on (tDut .eek. after 
semination) 

It 1'1_1 eta:",'. or lnteoU011 (t1" • •• eke atter 
'~!'!~ ~ cermtnatt.oJl). 



to eub-glo'boe •• oatt.lat. and mea8urlng 155 p. 1n diameter. 

Conidia are l-oelle,:!l, hyaline, emerJ;inr out through 

the •• ttol. when the pyoni41a are press.d oval to elllpeoid 

end mea.uring 28.88 ~ a: '.15}J. (Plate-f). 
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'Ba •• " on the morphologr ot the tu'·gu. and the c11e~a.8 • 

• ,.,t •• ,roduce(l b)' it the .fungus was l(lentl fied I1S 

~hi.9S.tol14.' batatlgo1a. 

Rei.elation ot the pathofl'on was done from fue roots 

and .tam., or the dioeaaea plants Whioh oonsistnntly yielded 

I •• '.'YIII whioh ... I1ml1ar to the on. used tor the 

lnooulatloll8. 

iith a view to find out the varietnl reaction of omsto~ 

to J. batattoola. nine variet1e8 were acreened under glass­

house. Inoculations were made by eotl-oats inoculum l'Iethod. 

The inooulum WIle thorou{t'hly mtxod with sterillsed 8011 in 

tile ratio ot 800 gram. ot Boil and 200 grams of inoculum. 

2' pots of 6" cU._tel" "1"e t111.4 with the mtxed inoculum 

and eol1. Incidenoe ot the 4ise08. 1n <lUt.rent vanette • 

.. " reoorded atter 5 w •• ke. Twenty .five nedlinp'8 we" 

. .-Bieed :ror each variety at the rat. of (5 .. ed11np:e per pot. 

!wo pots oontaining 10 •• edlings tor eaoh varlet7 'iV •• .so ... 
tained ae Gontrol. 





Plat. - IS 

:. ~ 

Photograph showing the Pyon1dia and Contata ot 
!acrpphom~na ~a,.ol'. 

. A. 
11. 
o • 
D. 

Unruptured pycn1d1um 
Half ruptured pyoJl1dlum 
Ruptured pyonld1ua with emerging oonidia. 
Oolli4ia. 
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The results or varietal reaotion are presented in 

fnbla-l (Plate 6 & f'. OUt ot the nine varietIes tested 

2 varioties viz •• B-15' and 6-219-22 appea ad to b. r8a1atBnt 

and the remaining sevan v~n1.e' 10e v/ere found to be sueoeptlbl. 

to the disease. 

!he tunpal flora from the rhimoaphere of A weeks 014 

caator .. eadlings were ieolatea by Serial d1lutiOn teohnique 

Wac .man (1952). The tollowlng renera ot tungi were isolnte4 • 

. . . 
t. Hmtheoi • ep. S. l'ueerium 91'. 

2. Tri chod Cr!l6 ap. 'L 6. Rhll2JlUE! ape 

~ ... +~l·~ ft spersl):luB flavuG f. §pl,rotlum ap. 

4. Ao~prr1l1U!3 mrJ2r s. C1o.(10o;eor1 U!rI sp. 

!he tnxancmio position ot the ditterent isolates of 

tungi are presented 1n Table-2. All the eight tunri which 

were tou.."fld to be of common occurrenoe we" teat.d agalnet 

lie bntatioo18 tor their mlta~on18tio behaviour. .Among them 

enly tour tutlp:l ViII., "·~mthe91um ep. t Ttloho4errna op., A 

J.8Rc,J'!"G1llUfJ flaws. !. DJ.rer. were fou d to be antar:oni8tl0. 

!!oa8Ur9ment of the Antaf1"onleti., poteptialt 

Each of the o1cht tungl laolated was tested separately 

aaainst the test fungus ,E.. l'latatloo1a. Each T.!'ungua wee 1n-

0001& tee in the oent re of pla tee cont.a1nl1lg P n fa. and inc­

oulating the test organism on either aide. The grOiN'th at the 



fable - 1. Varietal n.a1etanoe of Oaa'tor to "b!.!oton&! 
~atatle91 •• 

Number or Number P.roentq~ o~ 
inoculated tnt.ate. inteetion. 

------------------------------- -
1. Ana 18 Its 100 

I. 41S-A 15 tl 100 

I. :8-15'1 15 • 11 • 
4. ~ 115 18 100 

I. HC-e 18 II 100 

e. 1-11'-11 13 .11 • ,. ItO-13" 15 18 teo 
B. V-2-e 15 16 100 

t. 8-1M8-2 i5 15 too ., 

,0,'" .' :: f ,"' ,. ~:t.' 

.. "-~ . _ ".4~ 

--------------.. ---------------
, .~ 





Plate (; " ,. 

'~ 

~ 
~ -

Photograph showing vBrietal reaction. 

C • Oont%'tOl 
S • SUoept:lble. 

R • Red"'_". 
• 

Va.riety 3 and 6 are n.(f18t~n'~ 
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organlelr! waa to'tUld to be "_'riot.a at a distanoe alrount 

and tomed appreciable .ones of lnhlbi tiona. A gap of 14 

hours was given tor $low g.row1ng fungi vi •• t l!l,£ot;u,iupl ape f 

,Aeperg!11ue flavus, ,fJ.larium ap. t ~Ol!,£oti. ap. t A- .B~ger. I 

and 2,l!4e.P!£lum ep •• For ~ricb9a.rma ep •• and Rhl.soiu,8 tIP-, 
no gap wu given .s the1 are fast growing as •• en ill ,ft­
lillina17 teet •• 

Clear lIonea or lnblbt tlon bet".en the teet tungus and 

the anta.gon18t we" tormeit within four days after incubA.t1oa 

(Plate- e & f). Due to lysis or myoelium alon~ the edee8 

of the BOM. T£10h5)il!m! 81'" produoed yellow te brown coloured 

,t._,. tatlon and sh.owed pronounoed ettect em th. growth of 

1_ l!,te:t.icp11' tollO'llle4 by ~T.l.E0'h'91l1! ep., !. hlp!'!., Q.llli 

A. Diae.E- The data regarding the total inhibition Bone of 

the thr •• repl1o~te8 are given in Table-3. 

III1Sb ot RbiioctoQ11 ~tlil&2lI on 80ltd medium lnccreorated 

pi!b, ,opl,~r., rl1tIft •• or, ,h, ~nsl &801,tea tr2ft th! 

".OblD ~ .!t!E 8eell,11M8~ 

Tae growth rate ot fungi oan oODVenlent17 be .tulie4 

and their lineal' growth mel"Uluromente .,a.811,. be record.a on 

8011d medium than on liquid. medium. To study the .ttect of 

antagOnistio prinoiple on the growth. rate or the teat fUne:u., 

this ex,eril!'.ent "a~ ooniluotec1 on eo11d met .. _ ineorpora+.ed 

with the oulture filtrate. ot the isolated tung!. The t!ata 

pertaining to the _an diameter ot the oolonles of '\he three 

replicate. are ~ven in Tabl .... 





Plato" e 

Photo~ph ObOn1~ 1 to 4 fUnai nutoaoniatto to 
iPlJ;a~~tpn1~, ~~a'lcPfln no, indtoa'tod 'b:,r tl'2.e pNOOne€) 
of' inhlbition B(U10" 

Ot .".~ t,.., Contl'ol 
1t + ... .,.1/ nmtbeolun 

~ . lFl t .... OPt 
2. ' ... t@. S!r1011odorrna , __ II .! 1''''' t;o OPt! 
3", ••• 'lit ., ,Ao;scrca 111.10 ,!la~i~.' 
4, .... ..... l\D,ngr,a&11:uo 

fi!l!l!ii'1 . tit nic(st, 

Plato ... 9 

Photo~ph Dhoolr.ta non"",o.n:ttlllOmot10 tunat no tal!$..oato4 
bY' Q.baonoo of inbibitiob eom. 

o. .... t~ .. Contl'Ol. 
5. ••• • •• pu!!nrlutl 

~ ,. ep • 

6" j., f ••• 1lb.i=:o'!2Uo ,.. • Vi ap. 
'1. ••• .! .• jk\l St:tl,tiup SP*: 

8. ~ .. t·ff ~d.20.D0~i.w:t. ap., 



fabl •• 3. Rate ot Snhibition .Of !ht •• cp;!.onte. hatatioal. 
b7 the tungi t"tluent 1.801at.4 from· the l'ht.Olphtrt· 
01 ·osGtor aeedl1nga., 
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orpnin •• 

1. f.lmtheo1um 
.. . ... , lUi 

ap. 

a. Mahod.rna epill 

3. Ao.WIt",. t1avna 

I. A&e£dllue· 
. -. - .. , a!S·r -- _ .. -

5. !!!Elum ~<:>I_JiI 
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'1. SOl.l'Ot!_ 
, •. _ L _ ap.: 

8. ,o.lnd~ll!orj.\\n ap~ 
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It wae Generall, notto.,a that the 81'owtb rate of the 

toato orcaniem on staled medium wae dow..,' down oonsiderably 

whou oompand to cont1t()l. 

fhe Growth of 4_ ~~t~!I£~l~ on 801i4 P D A medium waG 

aI-tU.nanl,- 90 _ on ,1'4 aa, tt(leU u sbown '01 the oontrol. 

However, on :0061_ otdea m"th fungal t£lte,ra.teo, the growth 

wao oev$relV reduoed. The culture t11~orat. of Tric~o4e~n en • 
., .' ' •. 1 1 p. ;:U,1. I V 

leolo.to had a pronouncod ot:teot on the ex'owtb of !.' l>f\tntl,cC?~.~ 
followed by r~aO'h,\a.lurq at>. f ~.!ifl,~.11u,a ,1e:;I,UfJ and ". nimJl'. 

~ha rema111.1ng lool.ates had IU) .ftoot on the G1"ot7tb of 

!WS~pLOGY 011. 2im_ PA~O~~' 

B!temtm,'l,ontfct.·f.0l!~iPmm ~l9!!bE\tl~.oB 2(\1104,,101' the E0)911 

of 

ViaS. ble grwth of the tunaue oocurod \'11thln 24 hourG 

altaI'- inoculation. The Vl,oel!B1 eat veight on the tounh 

it»" \"/GO 13' mg en4 latter thore waa G Gm4ua1 lnoroase in 

the woiaht of the mycelial mat U1>to the fourteonth ~, whore 

a ~ ~'th of 60' mg , then a a1'adual tall in lft1Cel1a.l . 

_ t weight was obtM.a. 

It 1s 'thus evidont that maxim_ arowth \78.0 obtaine4 

on the foutaenth 4a.v. In all tbo subsequent physioloGioal 

egpovlmonto. the oult'Wl"eo woro Inoubated tor fourteen aoys. 
The ~Qulte obtained are pneonteCl in fablo.S and !i?Qn ti6.,I. 



fe.ble-5. Growth of l!d!o,otoni!, l!.~,a.;;ti~()].f at dttferent 
:tncul'lst$on peri ode. 

Incubation period 

t., 4th day 13' 

2. 6th 4a,. 232 

3. 8th 4a1 286 

,,- 10th 4B,. 312 

8. 12th dar 364 

6., l'th 48.1 50'1 

,. 16th d.,. 483 

8., 18th dq 408 

$. 20th da7 369 

10. 22nd day 351 

... --- .. _--------------
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no ptOIfth ... obtained in both the organio aci4a na •• 
Citrio and Tartaric .0148 and aleo 1n control. The two 

.oaoea.ohar14 •• , ,.,1 •• , Xy10 •• and AnbinGe •• e" round to 

b. poor sourc.. of carbon tor the gr'Ot'Vth of the tVngue. ~tlxf.­

.. powth wae obtained in Dextrin, to11owed by Starch. Suo­

re .. was the next beet. ':taltoee, nluoose, ('orbtt.l. !~ann1tol 

aM Pruoton. supported ,004 and mOdea t. growth in the order 

_DtlOll8d above. 

In ... eral, all the pol1eaoohar1de. an4 dl .. ooharidee 

.. re tou..'l4 to bo good. sources tor the growth ot the tungua. 

!!onoeacobaride. _OWed poor gs-owth aac1 GrPD10 aold. could 

Jlot aupport an" pewth. !'he Nault. obtained are turnlabe4 

1a Table-6 and Text P1g.II. 

IERRJilfBi. No.t!!. 

fntluenee ot d1tt'£!D' nlt~oren ~ou~o •• on the prowth ot 

§h1,ggjonla batBtlcoltl 

C.04 growth of the tungua was obta1_4 wi th Aepeftgine. 

followed by A.on1_ II&1t. (y1 •• , A •• nt_ Jlltrate ana ..... 

niurn oxalate). Portner 1t 18 o1p.nltloont to not. that 1n­

fIJIIpIlle .. 1 te .1z.. Ammonium ohloride and Ammon1um sulphate 

•• " poorly uti 11 •• 4 by the tungua growing in art unbuttered 



Table-B. Growth of 8bl.O!toDl~ b~ta~ioo~~ on 41fterent 

.ouree. of earben. 

-----------------------------'.1'10. CaR_ .ouro. • -70.1ia1 _t weight 
t.a tIC. 

----------- -.. ------------ .. --... -
I. XlI ... '6 

I. Aftblrl ... 53 .. Gluo ... 188 

,- Pnot •• 121 

I • 5u01"O •• SO .. Malt •• 3. 

f_ Ma1"Oh til 

•• Dextrin ... 
t. Sorbltol 1' • 

to. • analtol 13' 

11. Citrio Acid. -
It. Tartario Aoid .. 
13. Oontrol ... 

-----------------------------.. Mean at I replloations. 

" 



Text fig. I I 
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OJ 225 

17~ 

150 

125 

10(J 

75 

,0 
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o 

c'if+'erent s Ol'rces of Carbon. 
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•• 41... !he patbOAID .an alao utilis. potasaium nitrite 

aa4 .odium nitrite. How ••• r. growth on potassium nltftte 

ft. 1 ... than on 8041_ nl tNt.. Urea and Glutamic acid 

al.o .. pported good growth. 

3' 

III seneraJ. Aapaagiu toll owed by Ammonlwa .. 1 ta, 

Pot .... i_ D1tl'8t., glut_io aoid t urea .ere good .ourcee of 

nl;trogen. Howev.,. !'eat ot the eoure •• of' nl t.rogen alec 

.upported good growth ot the ~ungu8. The "wIt. obtalnec! 

are furnished in fable' aDA text Pigure-III • 

• ""MI' - IV, 

Etf!ot of pH 2D ,he, £rO!th Of BMilost'Dil ),,')1°21,. 

Good .... th ... obt81n.~ trom pH 3.0 to 9.0. There 

_ a wdden tall in growth at pH 10.0. !'beretore, the tu~ 

... ~Our:d to bay. a very wide rnn::e ot tolerance to aoi41t,. 

... alkalinity. The..s- II'Owth ot 6'2 mg was obta.ine" 

at pH 6.0, fo11ow8a b,. ,. 118 at ,8 '.0 and .howing talrl,. 

8084 growth between s.e. The "suIte obtained are turnlshea 

ta tabl.-e aDd Text 'lg.IV. 

~~ttoaoy of varlOU! Pppgioi4!' Inf Aptibiotic! againet 

With. new to •• 1eot .tteottve flP1ctcid •• and anti­

biotiCS tor the oontrol at the pathogen tbe tunp,ioid •• .ad 

0_ antibiotio (Bee Table'" _" eore.ned '1 .oil Vial 

teehn1,ue. 



1&_18.7. Growth ot na&.,ooton&! !8tlt&llll on 41tt.rCBt 

Nitrogen .aure ••• 

----------- .. ----------------• • yoel1&1 _t •• 1 ... 
in mg. 

1. Pot ... lua Nitrate 151 

a. 8041_ nlt,...te 198 

S. 'et ••• lum R1trtte UI 

,. 8041_ 11tri_ 118 

6. ....8ld_ ohloride 143 

•• .... nt_ Oak_ 1ft 

,- A_eniu sulphate 210 

•• ~nl .. Bitra~. 281 

t. Ure_ SO" 

10. Glutad,o Ao14 at 

11. A ............ ste 

12. o ont rol •• 
-----------------------------• .... at 3 repl1oat1onm. 
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Tabl.-e. 
, 

t. 

•• 
I. 

•• 
a. 

-. ,_ 
•• 

Growth or aN'."" !!ISatY'li at 41tterent 

levela of pH. 

..0 230 

t.O 2'72 

5.0 la 

8.0 Ij'l • 

'.0 t. 

e.o 611 

9.0 ~ 

10.0 III 
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In 8 prel1mlnar,r teet tmpha81~lng this teohnique 

the conoentration lower than 1000 ppm proved to be in­

.tlecti ve. Hence. hSehe I' ooncentrat!ona vi •• , 1000 ppm • 

2000 ppm t: 3000 ppat 5000 ppm, "1000 PPIl, 10000 ppm, 15000 ppm 

and 20000 ppa ".1"e teat.d it file .ff10acy of the fUnGioidea 

waD assayed baaed on the vte.bil:i. ty of the tunguB., vilen the 

tungal diso _aa plat,a out on the me4iur.1 and incubated tor 

24 houra. The reoults obtained are presented in fable-g. 

~he data PPI'J.ntea in the ~able-9 _howG that out of 

the nine tuv~oldo$ tested. ~opain wae h1eh1y effeotive at 

1000 ppm tollowe4 by 'r1ormaldebVd., Aufto:tUtlgin anCS U.n1at. 

at 8000 ppa. Draustoal wa •• ftect:Lvt) at '7000 ppm, while 

'bile root of tht 1Ungloid.,. proved to be ineffeotive even at 

hieher ooncentrations of 20000 ppm. 
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DISCUSSION 



The root ana ot~ rot 4100000 of caator inoiting 

pBthocen woo oritioall,. fUtetll00d, isolatau in pure culture 

Q.ud lto pathoL1enioity UQO otullloa on caotor. D:J.socl on tho 

morphOloGY and tho dioOQSO o~ptona prOduoed by tho pathogon 

on tho boot tho oraontooo 000 tdentltitHl nb!!oo,ton1tl bntntlcolo. 

(2ebb.) Butl. m.tb. r'!po~al}O!'l~nf! J)haseol~ (Uaubl.) Ashby QD 

ito pycn1d1al statu. 

E. bAtnt1co1a oauo1ng oharcoal rot ot oastor uao 

f1rot reportod fron Poem by Uppal (1934) anil. la.ttor it t7a8 

'I'ocONod fron Sind by Praoatl. (1944) 9 .frtm1 91ho.r by T1l1rwna1B­

olmr (1953) and fron t!ah:lbaloohtlnr 'bY' Kulkarni .e.1 al:. •• (19G6). 

AocordillG to Lo1e ana PothBIt (1965) a. novara drouBht * hiah 

taopo~nturo end dolByod Donooan rcino prooodod tho outbrca~ 

ot tho (1:100000. In tho prOcollt otudy aovoro inc1donco of the 

<1.1000.00' \1ao noticod on dAmnatj o:nd othor oaetor voriot1oo 

aro;m 1n ttlthnrlttt 1973 in tllo f101do Of Aaricultural n ooaroh 

Inotltuto and Acricu1turo1 Oolleao Pom. Rajonol'amsar whioh 

\100 preoedod by flevdre droucht anti hiell etttltlor tcoporaturo 

espor1oncaa at Hy{1dro.bad. ~hooo obcervnt'iono racar81na 

o1oeooo inoidenoo oontirood tho obaorvot1ono code by Lele 

and Pothak (1900)·. 

Tho pothoaen p~oduood oolorotial GO ~o11 as pyonidlal 

bOdioo in the cu.ooQ.so(1 hoot tioouoo. !ha solerotial stnto 

wa$ doooribod by Taubonhorot (1918, Phz!:Ona;tllOlocy ;t 164,), 
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00 §.sflo%tOt1UJa b2!.£l11coln. Lo.ttor Dutlor (1925. :J3l'lton Jlonpa 

null. fJi_nnlot. Aa%~o,. 1l?l2t.,~' (5)., trnnoforrocl tho opooioo 

to tim aCllUO Wd.o1og't0nin D a. (tatS •. ~lol'o. Er, a. 110) I; 2ho 
, . 
aonuo Im~rlpp;t:o!Q3.,Q \JQQ i.'Oc0Gnioo4 bY' l?Moo 00 nhioooton.t(\ II 0 

ox b'1'1oo (1822. itat. !JX£i g. SSS). ~ho P10nidial otatJo of 

a.),otn.tJ.JU'lll nan t1ooorlbod. bY' t~nub1onoo (1905, null. Jl~oi.i Tt!'!o. 

2Zr('.Uloq, m..' 90) so naorpnhoT:~ Rho.q~,Ot,t. tlo.ubla.noo. .lobby 

(1927 t ~~1. llt. llie9t. !t~'i ~&t 141 .. t.e7) tr0.n9forrotl tllo 

opooioo to Genua ~lp;~!Sm~opJ.~ ootabliohod b" Petro!! onll nado 

a not? ooob2.1l3t1on 00 nq.c""&mllC)~i~Jl l?ooo_qF>.l! (Ooubl.) Aohby. 

Thlrunolocbor (1953) 4loQUO cod tho nononolaturo of 

tho pycntditll. otaro of tho charcoal rot tnoi ttn3 funguo ana 

otQtod that it 10 in 0. otato of coniuoion. AlthoUGh Aohby 

(1927) cm,ll Young (1949, !iOXtlo. Aa;:,. 1'f!t. eta. Bull. ~3i 

lS.I3) In.vo roviot7od ttlQ 1l0oonolaturo ot thltii funauo earliar 

and PQintOit out that thoro 10 no· Jlood 'loX' froquont ohonp;oo 

in tho ~o of thio t1011 tmtr.1n Doth-oGon. mbJrutlQla.ohar (1953) 

·trnnoforrotl tho 01)001.00 r,1nOaI!ll~.in..' 1l11aaoolt to tho aonuo 

!o..-:;F3£tl!W~ .. o. and 0340 0 nSt1 conbitn'f;1on no notgog,"plgdlo. 

m?llOOo~l (IJaubl.) !rhJ.!'W?l., Bo proponod thin noo oooblM.tion 

booOd on Mo oboorva.t1cno og tho hyaltno Otlo~ooporoo contatuod 

in tho pvon1d1o 'booOo1713 ono aepta.to, oolourod oporoo t attor 

lncubo.tl()ll. in 'Octat c~o.T:lbor tor' 12-24 houro. oooraotor1ot10 

Of tho 'oonic1io. Of pet-mteA~l'!;t.cTdi". Ooroovor, !thlwoBlaohnr., 

o~thout OltOOintng tho typo oat erial of fJnorOnhottl nl't'lQ,o,ol.l 

Uaublonco tranoforrod tho opOO.10Cl to Bot!'Z,04:.tlllgdiB,, and honoo 

hto propoaal for BOO combi~tton 4000 not appoar to bo ocan4. 



41 

2ho loolatQd C1'(;o.n1oo ml&l.0etonm ~ntp;t,~pla (~U.b.) 

Butl,_. llQ,pi41sr 101'ootl luxu;i*1ant ana taoii ar0t11na oolonloo at 

fS-rat hyal1.ne, and lina.l1y lntonoo onrbonncooua blaOk oy-oollum 

ohootua oonoont~!o"0onationo covalina tho tiholo pott! plata 

on tho thl~d 40:7 itoolf. Tho. solorot1G dovolQpod wore fo\] 

and lrroaulorl:r eroUPQtl Ofto~ four dayo in tho notllun and 

on thQ inner cacoo of tho potm pla too ttl th tho o.ao1nr: of 

tllo oulturo. 2ho hyphae oro poro1atont, fuoaooouo, bl'Md, 

ooptatQ ana bl'ClnChoc1 porol101 to tho 1')O.ront byph!lo 'Pith n 

conotr1oti~n at thQ point of union. Call0 of oldor bran­

chao t\m1.oi! bo.rrol Oho.voa. Uo.turo llyphao i'opootodlS' dlv1-

(lod (~J.v1na r:toe to moooo of lrrocular otruoturoo t1h1ob torose! 

oolorotlal b0610D c.mCl cooo not produco any pycnld1a in tho 
• 

culturo. Duo to above ccntion~)(.1 oorpholocieol ob!lrcotoro 

the vo.tlloaon con bo inoludod 1n tho OUb-q,ooioo pp,o.9rt,9'n. 00 

rcl1)Orto(! alo£lnrly by Ro1cbort and Hollinaor (194'1) j. 

!i!huo tho rocul to obtainotl oontlmQ4 tho obcowot1ono 

006.0 orurlior by '11010 end Po.tllGlt ('1965) Oca1.arUl ana Cnr0,1oS. 

(1040)., Luthrc end Vaoudovtl (1900) ana 'hi~obo~ (1963) t 

rt.Out end Dhombo (19S5). 

Otu6too rocnrdtna tho pnthoaonio1ty toot Ob~lS thnt 

oootor planto wow hlC;'h ... \Y ouooopttblo to thio alaoooa at 3~ 

lnooultm potontlo.1 by oo11-o:l't;o lnooulun aothod, a.t poot 

oooraonoo otO('fO aitOl.- 6 t1oot.~ 01 carolrot1on. ot" aBator sood11ncr, 
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Gnd toO po~cent mortality woo rooOl"dod. It 10 o1gniticnnt 

to nota th.'1t along \11 tb sclorotia. black pin 110nd liko 

Pycn14Ul wero proauced oatrent.>.lly on tho bark. PJcnld16 WaN 

cncrooccpl0 oruop~nt 61oboae to aub.d!obooe. 

5!ho roouito obta1no(l, aro 1n aooordan.co t1ith the t70rk 

dono proviouoly 'by fh1ruoulncbAr (1053) on! Ohor100 Rodeoo 

(1963). 

1l0tlovo~ thO oothQd of otoo tapa inoQU1Btlon adopted 

wao 0 failuro 1n thin caee. 

GcMolthlnnol' antl aohontelt (1962)" ropwtoa" toot in 

aoil-oo.to S.noculWl potontiol tlOthod. the princ1ple involved 

\700 t:lUlt1pl11na tho,' inooulum. tn, Iloske tmd f.noorpOl"atina the 

OOCij 1n poto 00l1tn1ni11{J otertlSeea Boil and incubating for 

about 48 hours boiora oowlna. Oontcct 'bot\7eon aaod11ne roota 

arul lnoeultt:l oan bo inaurou mthout ln3u17 to the !'Ooto. nn4 

tho rooto of' Otr1eralna planto CTOW tllrouOh tbe inoouluo and 

bOCOI:!o vulnoro.blo to infoction. 13a.tOt'lm (1963) ll"oportod tho.t 

probably tho polY6o~oturanaoe aQo~aotod by tho pathoeon in 

aasoclatlon t"lith boot roots bOQono oore tlotlvo and exort Q 

ODoooratina affoct on hoot tioouo. thoroby co1n1na entranco 

into tho hoot roeultlna 1n further spread at tho pathocon. 

11ulton anel lIaneen (1900) reportod that root :roOGWOO 

aro lnrao1y oonwood during tho lona wlntol' doreonoy, 00 that 

the planto oro 1000 a.blo to ~olt')t tho attack. by thG pathoGen 

and tho 4100000 the? inolto dovolop vory olowly undet:- conl1i­

tloft$ favourQblQ to hoot dovolo,nont. 



Nuae:r.QU.1 papers publlshed "~diDg the pa:tllogenioi t,. 
of ll., bataticolB on ,11.ft.rent honta indio ate that the patho­

geniCity of an organism 1. correlated With ita ability to" pro­

du.ce !!! Vitro... peotf.o enl,..8 end utilise p.otSo eubatanoelh 

(Barker aM Walker, 1962, Wassoner and Dlmond, 1955, f..at and 

Ville.u.va" 1962. Sl~ and Uueedn .1964). 

fhe reoult. obtained itl. the present .tud:1ee with .ome 

modltioatione with respect to patbogenicity teet b7 8011.0ate 
I 

inooulum method revealed thBt it wae the beet eotiho4 compared 

to the stem tape inoculation 'flothod~ Sim1la~ 'l'eeults •• re 

obttUne4 by Schim1thlnner end Hilty (196a) wh1~e ,tu4,-ing 

the poet emergence seedlinc root rot of torage lecum_a with 

lYl!!pc,on1t!; ep •• o.n4 A2~n.tWll9.ol ep •• and Bateman. (1963) 

.hile etudJ1ns the Illaeo.ratlna eM,. o~ 11- eolani, 

Vart.tal '1.aotlonl 

There appea.l'S to be no £ntormatiC)n recarding the 

varietal roa!sten~e to root ana otefi rot of castor causea by 

R. bataiJioola in the literature. In tbe present investlgation - ... 

nine va.rieties of castor were teated flo" the varietal ft. 

11otBnoe and out at them only two var1tti •• were tcur.d to b. 

somewhat resistant vi •• , D-1S'1 and e.219.22. Ho:-:sver. in­

tensive atudl.8 on .creening tor dieease reslatance are ve. 
quind betore oonolutU.llg the!.'_' i'Os1etnnoe to the patbogeJh. 

'1mOnin (1940) noted Maher number of baot.go, and. 

to lees extent tunal. :tn. the caee of susoeptible variety than 



in tho COlme ot :rQQlotant.variotiQo. Thooo oboorvnt1ono wore 

mdo by Ilin both in croon bonoe and f1014 tooto 01 tb. flax 

ouooopt1blo to \J11t (~Qa!!311l1.&nl) anft with tobnooo 00000'&­

tibIa to black root rot (~P!p.l!:ly.t"21!p!a ;bt1s1col8,)" Ito BttZ'i­

bntod tIlts vnriat:Lon in tho lloot oUooopt1bl1ity to inhorent 

·cU.tforonooD in pllyaioloatcol funot:lontn[j of tbo plant J'oots. 

Soee worltQro attr1butod tllO· dlfferonco botvoon tIlo vCX'iot1co 

to tho oxeration of oortain toxio oubotnnooo by tllQ ros1ote:nt 

vllriotloo. ~lnonS.n (1940 0.) and (1940 b) atud10d tho root 

oxorotion ot fltut plant in l'Olaticn to the rooiot:lnoo anrl 

ouooopt1bi11ty to Puoarlo1 wilt and he fount}. tho pl'ooonco 

of ll1drooY'o.n10 acid ill Cl*oa.to~ apouuto in tho rociotnnt plants 

tbn.n in tho ouooopt!blu, Unrpor (1050, 1950 a) worlrlna on 

Ponem c!ioooco or bc.m •. 1.nn. proool'lta<! ovluaJlOo to abOW that . 
a1tfo~nooo in olorob1nl nuoboro botrroon rooiotont and ouooop-

tlblo var1ottoo \lora duo to tim pX'eoornoo of ful'[lcietntiC 

orconlooo in crentor ut!mboro in thO rhi2Soovhore of X'ooiotoot 

plant 0 •. 

Honeo, tho rootatcnco of ·tho tt70 oantor varlotioo 

vic •• , B-15'1 nnd 0.210-28 9 could bo attributod to tho physiO ... 

10altoo1 funotionine of the plant rocto. dittoronooo in the 

rh!eoopl1oro miorofloro ot tho variety and aleo tbo1r root 

oxu4o.too l1borntea in tho r"Aiaool>~or(). 

floil dilution toebniquo cava croator taoi11:ty- to 

aporalntlng func1 than to non aporulattnc onoG. Dovorthe1eoo. 



tho aporulc.t!.na i\Jncl ha.ve Q. do"ltlo4 rulvtlntaco in Gottlna 

qulo14,. ootabliohod 'in tho 0011 Gvor non oporulo.t1ns 01100 
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Gnd in th10 '(fo,,!!. tloUld profUsoly lnnuonco tho eata.b11ahtlont 

ot ZUll!'lptptn..~t pepulot!.on in tho ooi.1. ~10 prooonoo ot 

voricuo ooenon aono~~ ~d opooioo ooourrlna in tho ooil nt£eo~ 

tod. t11th .ffil130~tonia. oY,h, ha.Vi'l boon reportod by nony oo?l:of!o. 

AbrQ,hnm .2! . .at, (lOGO) in tholi' otudioo on Doll and· komel 

ot Cl"ounanut f101do. 

2huo tho roculto obtainod in tho prooont ow.ay tor the 

isolation and ooroon:tna of antocon1oto al'0 in oonf'i:rt;t~tion 

crith tho rooulto ob·to1no<l by the abovo t/orltovo (Loa.ott.) 

Out of o1cht looltltoB nycofloro four voro fou..~{! to be 

antaconiot!o to Zl. br\tnt1oo1o. in tho prooont otudieo, \,.,hioh . 
t'1oro iilontitlod GO tEP.:t~~etiUn op,., Trichodama op •• Lqpo~a.l1;tuq 

f1a.wo i Ad'l1agr + a1..r:lilorl1 Drooko and !lloilolo (1948) IlQlUloler 

cild l1llen (1934) j oeindlina (1932) and Viloudeva and Slkha 

(tOe-O)" roporto{t tllOt X]'1~poap~ ap., and .I\,f.1RP,rlltl1uo lIP •• 

oro antogoniotl0 to l ... b .... n.t_· n_t_t_Q_o_lo._·_. 

:;:hO width of tho cloor eooo lu\d 1011;3 been conotc1ol'Ot! 

to bo on tndox of tho nntoconlotlc potential of the inh1bi. 

tory orcnluono and 0100 0 oooouro of ont!.bloal0 batt700n the 

toot funCUO and tho ontacom.ato., ~hua it baa boon notico4 

toot \"11401' tho 20M tll0 o~can1Ci!l produooa, tho atronr;or \1111 

bo ,to antoconiot10 a.otiv$.1'Jy. It hoo boon fountl thBt with 

tho toot fUnaus ll ... "'ntotienln 'tho fu~.r:i p?ot!ueoii (liotinot· 

inhibitory GCl'lOD 1n ardor ncntlonod (Vide To.blo-3). 
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studies on tho erowtb. of ll~ batBticola on atnlecl 

80114 oadiU!!l t11th hot' sterilised oulture filtrate of ants­

gomata cava roanl to tllo:t tOx1%le are deotrcyo4 by hOllt1na 

and oho.vod. a lit tie inh1bi't 0'1!:1 Q:ttect an4 restriot the Growth 

of the: toet orson1otl. Jiron tho reoults obtained (Vide Tublo-4) 

it 10 Gv1~'ont lhit ~r1Chod0roa.. ap ... ahow.4 .=mum inhibitory 

effect followod by !tmoth~c1Utt OP •• !. PS.fZO~t Gnd A.flaws. 

Tlle rooulto ehowed thnt the inhibitory effeot ie not eo mU.oh 

by m:l.x:.tng tbe cultural filtrates aftor wtoclo.v1ng the fil­

tratos and incorporating in tho medium, ana groV11ntl tho toet 

funaus on the t!le4iwn, 

Similar roouito weN obtained oerlior 'by Hanee1er tltld 

.Allen (1934) \1hilo ooklnc atutlloo on toxio aotion of 

Triohoderma sp." on p;hifloc,onia. 8p., and other Boll fungi. 

2he raculto obtainod in the prool)nt studios on the 

mioroblal antacon1so to ]i_ .bntntlcola. oro interostinG :l.n tha.t 

they indioate B possibilitv of ut,:I.11e1na tho vanoue anta.4!It 

gonlota lsola.teu, in tbo b101o~lcol control. of tho tu1!CUS in 

tho I:l.G1<1", 

i]ilDiol.oax of tba pathosonJ,. 

Who QU.1 tab111ty of atft.rent SOUrcOD of oarbon on the 

arotltb ,of a. botat1nola. wao otud1od., All tho monOaacobtJ.r16eo. 

Dieaoohar1doe and Polysacoharidos were found to be good 

aourooo of CQl'bon tor!' the growth of tho tunaua. No crowth was 

obta.ined ~th both tho oreonta aoldo vis •• Oitrio nn4 Tartario 

so14a. 



Proo tho rooulto it $0 cloar that ooong polycaooharldQo 

Doxtrin tollOO'o{l by otoroh era th.o bo~t OOtU'OOO ot c01'bon. 

~}.O othor 00\1.1"000 of oarbon ouoh 0.0 Sucrcoo iollovotl by 

t!oltooo, Oluoooo, Sor'btto1 , tlcnn1tol and "('lructooo supjorto4 

3004 cr<r.7th • 

In Gonoral all ~\a oo~bon oottrcoo ~oro utl1tooe by 

th3 funeuo" Tho roouito ere tn. oooo1"8.o..."'lOO mtb tho \70rk of 

VaOt~aovo. (103'1). 

n1troaon 10 an ossontial oloaont noaa by tho fUnai 

for funotional aD \7011 00 otl"flcturBl purpoooo (Lilly end 

Barnott. 1951 n).. Vunr,1 conorolly erorJ ema opomloto bot tor 

on orcanl0 n1tro.'1cn than on 1norannic (Ooobrano. 1(58). But 

ft'Oo tho rooulto obtaino(1 (V:tt1o ~ablo-7) t it 10 ovident tklt: 

1norccn:!o nl t:;;tcGon couroo of ultroUOtl tJora oquIl11r utili-oed 

by tho funl!,Uo. Oltoopt o.ooQniuo ohlorido and tlr;::Joniw oulplulto. 

Aovorcaino on oracnio n1t~ooon oourco ana ~onluo oxlato 

and O!::Oon1uo n1.troto, tho inorc:anl0 n1tro:ion ocuroa, btlvo ouppor­

tad boot (!rtr:1th. Oluton10 0018 and urea o.ro 0100 saoa oourcoo 

of oarbon for tho a~O\lth of ft. bntnt!oola.. - . . 

In aonox-nl. all thO ,sourcoo or nitroaen tootod o.ro 

utl1iood \7011 bY' tho tullfSUO. !?ho rooults obtainod oro in 

aoooreonoo u1th tho oork of Vaoudovn (1937). AD tho funauo 

ut!liood all the OOUrQOO of n1 t:rocon 1 t oan bo [JrOllIlOci unGor 

Group • A' of Robblno olo.oottloatton (193'1). 



Regarding the pH requiHlIien t of tb.i tungu8 C,,1a. 
results Table.e) good growth tVa. obtained in tile pH rang. 

ot ~9 thex-. \'faa a euaa.n fail 1n growth at pH 10.0 wtth 

telrly good growth b.twoen pH. 3-8 and. _¥tutU growth at 

pH 8.0. e1ml1a~ reBul. ta "ere obtained b, Vaeuifev$ (1936).' 

In the eXperiment conduotet1 to aetermine the toxio 

levele of variou. tun61oide. and antibiotio !n y!tro., (vid. 

result. fttbl .... 9). It ft. found that !opain ft. h1ehlr 

ettective &mons the 4ift.rent fur-giolaea used. It ft. found 

to inhibit the Growtb ~ tbJ mycelium a.t 1000 ppwa. Aureo­

tungtn, 'ontald.hy4. and ».n1at. We" next to !opaln ana 

inhibi ted the growth of' myO.ltum at 3000 pp.. 'Bra •• leal 

(PcmB) was found to be (ttf'.ct1v. onl,. at '000 PPll ooncen­

'tratlofh ![Ih. relt w.". not .fleet! .. #) eyen at h1gh. oonoentX'S­

ticn than the r.ulommendo4 4088.g$8. 

S11Jlkover and Sohentelt (1961,) 1rh11. making studt •• 

(ttl ,.fteot 01 bonzene hesachlo.n40 ana ohloft4erw on o.z-taln 

8011 organ1sm obtained tarko4 f.l'll'dblt1on or lIyc.l101 grmrtb 

b, .prtnkl1tt..'1 011.u1. benee. lte_ehlor14. on agar alants. ~. 

Noult. obtained (.1de. "'b1 .... 9) Ohawea that topein, _ 'beu.n. 
oompQU_ d wa. h:tghl, effective to a.. :tJfltatiQpl.l1. The "aul t. 

obtained, 11'1 the p~sont etut1108 eM ill confirmation With the 

results obtained b1 (t.cOtoit) \It 

It t. quite pOI.1b1e An I i '1i!Q,., toxio1t,. ot fUngioide. 

diftor from the "bill tv to oontrol the d1s.a... in the 'Qomplex 

envlromnent tn the 8011 or ma, also t11ffe:r due to 014 eat'1Pl •• 

or more inert materialmixe4 'bY' local diet1'1butf)ra in India" 



SUMMARY & CONCLUSIONS 



fhe cauaa1 Ol1ga:nlom mt£fJpotPn!!t batatiool. (Taub.J 

Butt. waD i.eolat('4 in pu.1'8 iou1tu1"e. I1:I prodl1oed 'l'ound 

hJ81lne colonies which latter tU%'nGcl intense carbonaoeoue 

and b1e.Qk colour; proc1uo:Lfl8 eolerotU whioh were tew 8lld 

irregularly grouped, Tn& hyphae are peraletant ana 414 not 

produoe any PNon141a., 

!rhe ,pathogoni01ty ot 11. batntioola on cBator wafl 8.,· 

tabl!ehed by usinc 8011-OQ,1:0 inooulum. The plante wen 

btgbl;, susceptible to tho die8BIO in post emergGnoe ,.ta~ on 

fivo weelm old seedlt.ng8. and auttere4 cent peroont tlOrta11ty'. 

SClerotia alUl. pron1d1& we" J}:J."cduo.d on the dead ehredaea 

"ten" 

Out of th' nine vo.rf.ot1ea tosted tor va1'1etal reaotion, 

two vaneties vi •• t D.157 and 0-219 ... 22 were found to be 

resistant to the ~ot and stet1 rot oaused by a.. bBtBt1eola. 

With regard to the "'solation and. soreening of e.nta­

gamatio atud1&8 t1cht tung! were isolated. v1 ••• t1S~theciuM ap, 
i 

f1lr10hOde.~ma 8P. "al9rQl1ult !;t,n"nl8 t !- ~B!r, Puae.rium apt, 

Tttd .• p:el.\! ep; P,o~,,~_c;t14tm 8p aM 9..18.~o&J'l:l.m!! ep. Out at those 

t'1rat f:our tu~c1 w.r~ fOund to be antagonistic to Jl.bntatlcola. 

and. produoe olear. zones of 1!lh£b1ttoll. W16.o1' .one. we" 
produoed by Trlohociema ap. 

From the results (n4e ~abl.-4) it was Gvf.dent thBt 

the oulture filtrate., of tOUl' tungi via., ~1.i!0"1l..f)lup apt 

'!nahoilG'rma. 811. A~ Q.avu.'!.~ nnd 1. n.t~ert were h1{!hlV 



an1t11':OJUotic 88 the erowth at n. .bata;tiaol!! wa.a Tery much 

retarded. Myrotheotum Bp I was hlebl,. antsgonlet:l.o u the 

growtb at E* bntat100la was vert much "ta.rded, tollow_a '1 

the latter t~ee antagonistio ~ung1. 

The optimum incubation period for the beet growth at 

S. batatioola in Richards liquid medium was found to be :tour .. 

t.en da.ya. 

Of the various oarbon e011roes tested tor the utilisa­

tion by Z!. !!p.;tnt1Gola. next:rln tollowed by starob was the 

beat souroe. The other sources of oarbon ouch ae su.oroa •• 

Maltose, Gluoose. Sorbitlll rlo.nnltol, Fruotos. al.o 8UPportec:t 

good grO\'Jth. ~o fungUs oould :not utilise an,. of th. orga­

nic acids vial.. Oi trio and Tartario a01de. tee tea 88 SQUlJO •• 

ot oarbon. 

The suitability of various nitrogen scure.a tor the 

growth of 1_ batatloola wao tosted and it wae tound that 

A.paragine an Ol"gnn1o souroe of nttroeen and am.'!!onlum oxalate 

and Q.t"Jnol'lium m. trate Which ara the tnoreo.n1o ni troBen e01lJlc •• 

ha,vI eupp~te4 beet growth. Tho other nitrogen sources Viz •• 

Glutamio acid, Urea ware also well utilised. 

Maximum 8l"owth of n. bat_tiool .. waa Obtain.a at ,B 6.0 

tollowed b, pU 7.0 and sudd.n tell in Sl'owth at pH 10.0 in 

the Rlohards liquid nadtum. 

Amons ·nS.ne tung101dee tested .&A. Vitro., to find out 

their etfioacy 0»-+"'. tt'Pft't!t+:h At the pathoGen, !opa1.n was 
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found to bo tho ooot offoottvQ funnioldcU fOll«rod b1' 

L'Ol'ooldohy{1o t Donlot() AtWootttna1n and Braoolcol (porm). 

~ho root of th:t funalcldOo t'10l'O inotfoct1vo ovon Bt tho 
h1ChO~ conocntrot1ono at tho ~oo~ondod dOo~aoo. 

at 
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