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'lba quidl wilt. (foot l'G~ 41. ...... of hlaa 

~ (Ups 11_ r..&D.) _84 by the fuDge1 

'a a ..n.ou.a Mlq ____ the 0&0p 1a 

cu1Uyatec1. A. ~ Kerala conu1butee 

,a paw eeat. of .. ~ of pepp_ ill i:he 

oountly. OM of ... ...,. 2'8UOft8 foz- U. low 

prodUcU.Yl'tF of pestpW .......... JCenla 

(0.227 ~~ .. i:Iae ~ of 

... 18 41 __ -.s.ah ... N paatla1 or CCoIIIIplne 

~ of .. ..... fte iJ!rpM:t of tme 

d1seue on ... egdCN1tma1 _..,. of t:be 

atate 18 .. ftaDdA1 .. -.on ea&'Il.lnga en 

COMldel:'ably nrs.ed au. to thI.a cSwuteUftg 

dis_. 

~ eft ......... bee ma4e Sa the 

pea- iD the peppel" vnwing oo.v1ea t.o etNtc1F the 

vu10wl upecU of ........ aDd thenb,r to 

aonU'Ol 1~ elfeaUYe1,.. DIep'_ ell .... 

efforta. .ffeeU_ end ...... cal oonvol ....... 

have not. be. _ •• 1eted .. tN'. ~ di .... .u 



chatenedM4 '" npiCl ... 1opaeftt leadiag to 

p1 .. mortaUtw and the 1.a£ect10ft o~ ... wnaneu 

Us_. tbI.At .tare of the c:Useeae ana the 

high reJ.n fall uaoctat.e4 with the cnn-bneJc 

2 

of the dI.ae ... make the OODtsol me8aurea 1Deffecrt1 .... 

ldenUftcau.oa et .... iftaftt genoqpee and 

cJwolopmat of ~ qrpea incorporating 1:he 

fanol'(.) of .... ~ would. thentfore. be the 

mont desirable 8U'a~ tor coDta.ln1Dg the cU. ___ • 

1ft bluek peppel' -"ch 18 hlghly hetalOzygou. the 

scope to·r g ..... Uag fvtbec 9eneUc vuiab111t;y 

bF opeD pOllt.net.loa aDd hJbridlnUon 18 oona!d .... l. 

ead there i8 •• a ..... poteaUal for exp101'taUon 

of p18DM4 CZ'OUiaga for deVelOpment of na1st:ance 

to 41 ...... 

Qi:mdueUng awdlM Oft the .... 1a1:8nC. ~ 

of the type. ladudbg wild or .... w114 ~ 

00CftIIri.ng in tbe ant .. hab1t:abte of the Gnp 

1s bence of ~ "f'e1ue .. a fOnnnneJ: of 

further 8t.'G41 .. _ Vl1s ~ The ceotn of 

orlgJ..n of the a:r.vp I.e fbi ~ 1:J:acU of 

wonem gbat:a of 1(eftJ.a (Gambla. ltl" Pa;negJ.cwe. 

1968) • A large coUeot101'l of wild t.ype8 fRIll th1a 



area has b.- .... and theee u:e malnta1Ded .. 

pact of tbe "...."la_ zoe....,.. of the Pepper 

Re8eanb SChtt_ at VeUan£kkara. In order: to 

.creen thea. _t.er1a1s for res1sUnce to 1:he 

wilt d1s_ • np1d and most'. effacttftt ~ 

bas t:obe~ 

fte una-'- dUficul ty 1ft sc::reen1n9 the 

plnata uac1ez' aatval conditions is that the 

lnocu1at:1on wJ.tJa the pathog_ vil1 be effecU". 

only durlft() a V'eJIy aboR period of the you" t.hft 

is. 1:he moIl __ pedod (~l .. p.August) when the 

a1:mOspberi.c t 1' ..... t ... and hlDid1ty leve18 an 

most OOD4ucJ.ft for dJ._e developftent.. thi. 

Impoaea lia1u to tit. 1Wae 8981leble for luge 

ecale ~ of pepper t.ypea against t:he 

cU.a8ese. _ Ude 0'fIlI: t:h1s difficulty •• 

teclm1cjue which 08D be adopted thtoUQhOUt; the 

year haa tD be e\'OlYed and ~8f!ld. '.fbe 

present at.ut!y .. ~ore uaden.alcan with ttWI 

major obJect1 ... 

The Rudy ODfta1fta o£ the fol1ow1Dg ~.-

3 

1. S'tudyof the <11_ 8J1l'1l)tc:Jrme af~ iDoaulaUoa 

of OM yeo&" old mat.ing. of p~ aCbptlng 

comrenUcnal ~. 



I. aeoozaau of tho &welopnent of ft8C&'Ot.1c 

lea.1oae on the J:DOt.e af't.eI:' dJpplftg the coot 

ays'- of cooted ~8 in ,,~ 

aooapore 8'WIpeD8toa. 

3. study of Cbe IJJIIPt:cIl ~t on the root. 

af"- cUpplag .. ~. in pUt.ia11y 

pud.fle4 CMl-.. fil .. _ 4tNold of 

pcopao\lJ. ............ ,tdao the t:oxio 

_UboU-. 

•• fteatmeot. of au_ GDda o£ ... pon.1ou .in 

pe&"t.ie.lly ptII'UJ.ad cu1tunt fl1t&*au u 

IDGfttloale4 la i:hne uove. 

5. OOMpanUft weltlftJon of t'ihe a'br19'e ~ 

to _ena1a tile eff1eeay' of t:be d1tf .... 

~ 



Relliew 01 cflferafure 



REVIEW OF L!l'l!Jti\1'URE 

Peppel' ("air D'g_ w.a.> Is suscept1ble to 

many fungal and b&a1:edal dis....... Among 1:he 

dJ. __ • tho cluck wilt (aleo called aa foot rot) 

caused by pt'.haD (aut.ler) Butler 18 

the most ... i0u8 ira all the pepper growing ~ 

5 

of . t;he world. According to the r:CIpOI"te fI'om 

different pepper g%'OWiDg' vac:t:a of t:be \...orld. 'tbe 

108_ in yield of peppel' and dea1m Of Y1M due tID 

tni. CleYaet.aUng 41 ..... 1'aft98 'Z'Om 10 to SO pel" cent. 

Lllfman (1934) reponed the. ill ~ Borneo ~ 

cnp suflen<! fl'Cll the foot &'Ot diseaee due to __ 

etUCk 0' DURPbtbpg naulUng ill 10 pel' oeM 

10S8 1ft yield. Hol1.tAa7 end Mown (1961) 

•• timated tb&~ 10.8. dUe eo foot zoot had amounted 

to ~ 7.000 t:onnee 1ft........ s .... j en« 
Jose (1966) est.imate4 iSba. 30 pc aeDt of the 

vine was 4eaUOyed by till. 41..... in lwJ1a.. 

Accor:d.1ncJ to ~ (I'''), occmznnce of 

the dis_ ill the Au.,. ngloft 4ee'U'oyed 

1,000,000 ple.nte and led to a 10ea of more tb.aa 

3,000 toM88 of black ~. Ifaq)er (197.) 

reported an yield 10 .. of 10 per ceftt in lDdoaeat.a. 

due to tM.s 41 ...... 



fte iacldenae of "'" wl1t. 41s .... of blacdc 

pepper: 1ft 1nd.1a ... nported ill the .... 1:r pan ~ 

t.wenUeth Can..,. (Buber. 1902. 1903 end lt05). 

Butler (1,"' repon.4 thet. ~e popp~ Y1ae wl1 t wee 

a aerio_ dla_ I.D wraacs area of Kenl.a. La __ • 

he 1.."..Uq8~ the di_ ill th1. area and ba4 

parUally deecr.ibed the 8J111ptala-low. AecorcUag 

~ hJ.rD.. the first v1Ub1e eylDptGm wae the ~ 

appearance of the viDea and thts was .~1butec1 to 

the los8 of r19'141" in the 1..... and leaf aul_ 
.. esul tlno in the1r dIaopI.no. The affecrte4 porUoll 

of the climbing .t:. ... fouBd _ fall atnay '&'GIl 
the at:andU:'4 cawa.lao ..... 4eath of 1:be Y1ne 

(Butl_. ttOt and ttS8' .• 

Vaaltau Reo (1.21) first •• t.abl1abed the 

uaoc:1aUoa of ape with the v11t. of 

i.e MQIlP in Mysore. I...... (1934) at., .. epo .... 

that foot. rot. of E,.. "RIP' •• aU8ed by a epec1 .. 

ofr~'" 

6 

t4UU_ (lOla) obaeft!ed • all1l1 ... type Of 41 .. _ 

.roa .Dutch &&at. xndJ. ....... eeI by fbrtgphS'»p 

Ulm'YPSI ~. plwA.. He baa __ 8 4eta.tlcd 

etudy of the cU...... and ~ tile 8J11!>"*--loa' 

and 8Ugg118t.ed 0001:101.......... Acoordirlg" him. 
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all pub Of *he plant at all stages of growth .. 

aunoept.1ble to ~ 41_. ~ types of ayraptome, 

namely, leaf -t, coller rot and not rot an 

«_orally ~ ill t:.he f1el4. He also ob8erIe4 

9r:eyl~ apoU of 5 RIft cUemetes' Il8aZ' the t£pa 

8lki mar:oina of ~ 1..... surZ'O\1ll4e4 by a __ of 

3 t.o 5 an wlth an ye110\>l1ab fluid exuding fl'Om the 

ur.adeI'81de of the affect:ed t.lenu. l"henIafUl" 

t.be leaves turned yellow. wilted and d&'opped. '1'tae 

f1rst eympt:om 18 a blao1cen1n9 of pe&1:8 of ~ 1OV8I' 

lea ... near the 8011 8\U"face (COOk. tHO). senj 

and JOM (lH6) obs8l:'ftd small. lrr:egu1u', blaok 

P&~88 on leGYea whiCh &"epld.ly en.lal.'ged 1ft ..... 

and mvo.r:ea the _u .... area. 

Holliday and Mowat (1963) gave a detailed 

deecrlpUon of the eyJIlptoma. ltccOftIing to tt.-. 
1nfected leav.. an fOUl'Kl Oft t:he lower put of the 

folJ.wJo and uaually within a few OGftt1metere of the 

eurioce of the mounct. A aeoJ:Otic l .. 1oft develops 

vh1ch. it 1n the oenU'e of the leaf. J.a cJ.rc:N1U". 

The leaion may SOIIetJmee be at the edge of the 

lam1Da and more usual1J' at the Up when waUl:' dI:op 

eollect.a. Under favourable cotldJ.ttou, the deep 

br:own lesion apreada Uft1fol:ll17 and 1ft ~ tt:.ad 



light.. It.t1 ..age ... seen to be fimbriaeu. 1'hey 

al80 et.at:e4 t.ha" an latect:ec1 leaf hu more ~ 

one leeion aDd ...... 1 ac8~1:eZ'e4 cJ.reulu ueae 

are the neul t of multiple iDfecUoo. Befe're all 

~e lam1na beGomo8 D.ec&'OUa. the leaf abecla_. 

Aft.er &welopment of ftecrotlc epota. if 

unfavourable COft41 tionll p.&"8Y811. the spread of the 

lesion ceases ot one 01' a.o Y8gU4tly defined 

concen'tl'1c marklDga ... e 1~ Oft va. eurface. 

Turne .. (1969) 

inoeulat.1on on 1..".., of I- WIlD, vi81b1e lee10rul 

dev.lorx..~ wtt.b11l :u 1:10 36 hours OD 1nInatun 

leaves and 38 to " bOUn Oft matttt'e leevea. t.alOJU1 

ex~ subsequently and upaDs!on parellel to 

velne tended to be lIIOl:'e ".pi<! alOllfj the .. ina than 

in the tissue bewI" Undu high h1D1dJ.-r 

c()n'.U tlon. cbocol~rown 1.a1oftS with the 

t.ypically fs-inged JRU'91a developed. In at ~te 

'1-Jet and dry coM! tiona. 4i.sUftc't. coaeenU1e 

l!Or.at..1or~$ occur.l'e4. ft&an was no dtfference 

b9th'een lsslon deYelopment on da~ and at.uehed 

10ave8. 

Nmbtu and ShaI:moa (19'6) oba....a watAW aoaked 

l.aJ.ons with f1Jab.l:1ate' marvin aa the .in1t.1a1 eymptoa 

8 
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which may appeal' .. .,.. 1..".. ~ fftJI'A 

tip. bue of the l_a_. loaf lfta&'9iD .. fs'oIa ..... 

1'hey also foWid ___ tric riDgs Oft fUlly 

developed l .. lou ead vu:y1ng ~ of cJefol1aUoD. 

MaImIDo_ ....... (ItSO) reponed tha~ the flrft , 

y1s1ble aymptaa 011 the 1 ........ pale coloured. 

wet:.v soaked ngloM in t:be 1n£eotJ.Oft ooun. 2hJ.. 

region 1a~ bUmed to l1qht. bz'OWft and ~ ~ 

4ark b:o\1Il \d.thJ.n ... 01." two &lye and i:he iafeettd 

reg10n showed sigDa of w11tlag. ':be 1'01:t1ng vu 

rapid and It. CO't"ah4 the enUn leaf U'e8 within • 

• hen perloc:t. Ule ful.17 CleYel0pe4 lee10ft he4 • 

holoneoroUo centre avmuDded bJ" a bJ:otIn 

pl_1oftecroUc .,.. wh1dl in tum was ~ by 

yellow halo. ZoaetJ.ona WU'G not1c:e4 uncSer a1 t:enate 

dr:y and wet weetller eoDtlltiou. 

'1'he diaeaae ._ IlOl:e lethal when 1:he pe1:hoq_ 

at.t.acke4 'the collar ",,10ft of ~ plant. Muller 

(1936> reported that. the di!Mtfl8ed 00"" t.umad duk 

wa~_ to 1»1.... He alao obaeI:"Ied tNl. 

ext\ernal • .,.,PtoMa ..... ,,181bl. oaly af"- tile ooenpl .. 

disintegration of lnteraa1 U...... In ...... 

ca ... the bark of tea peel .... off·t1D4 t:.be c_uw 

8plJ.~ 1ftto a buftd1e of .,.1- ... eel...-
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s.l'eJ aI'ld JoN 'S9t6) obSe&'Yed that tile 

IDfect:J.on oocw:.nd .... height of 25 _ above ti\e 

so11 level. "...,. also fOUl'll! 'tlUIt .... u_ ••• 

the affect.s nglOil .... soR and decayed. the 

1....... tuI:Iled pal- aDd flaoc.14 and ultimately 

the plant. died. Lee« 1.'3) obse&Yad YUCUlu 

b~ at the pointe beJDDd the 81te of intecUoa. 

I'he 1afeci:ed stem at ground 1 .... 1 o.auHd rotting 

and death of the viDea ill t.wo to tlU:ee weeka 

(Semb18 en4 Sba... 197'). '1'bey also obHI'ftd 

d1ecolouraUon of VIe 1nfeeted ng10D whtah en1tU4 

• noxioue oao_. 'the neona1. proq.neeed ctownwudIJ 

to the below \Jround pO~ of tl'be ., ... aD4 then to 

'the root ayete. 

Marrmoott.y ...... (1980) obacVCtd tha. the 1D1Ue1 

aymptom on t:he stem ... 1lhe appeu'8ftee of a wa ... 

soaked region.. Th1a ___ soaked region wrne4 

black b~m within wo tD thne day8. t11th1n thne 

to six days, flaccldl", of lOUDgel' 1..... 00C\1J:'n4 

followed by yel1ow1n.g of ,..,. 1.... and 

flaccidl t.y of the _tun leaN8. Hhen r:ott:ing of 

t.he 1fttema1 U .... bGa_ ....... the 1 .... shed 

and twig. 01 tiler got ~ or vied above the 
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1n£ecUJd reg1oa. 'fhoy also obIierYed that. yuculu 

d1scol.o'unlUoa .., to • 1\elght of 100 on beyoa4 tNt 

point of iftfeet1-. Dllat;h of the ftae Ukea pleae 

with1D 12 .., 20 --. 

BuUv (1901) .......... blac1cfm1n.g of the .coou 
which ox.terlde4 I.mo tIhe baM of the n.. fbllt4ay 

and Mowat. (lt5', 19.3) nported ~8t: 'the iftfecUoll 

a'tarted tl'Dftl the 'iae C'OOU and the cortical 

aec:.cos18 apr ... bola Wle taeJ.D roo~. 1:0 the UDdeqz'0Uft4 

at.an, af ... wh.tch syMp'tClllll en __ abcma 

grouad. 

Aleonen .. Ai. (lt12) noticed root 1nfecUoa. 

24 i:O 48 houre after uUt'J.cial inoCulation. Ron 

Ups .... darkene4 8lK' the 1af..uon spread 

acrope tal 1,.. RooU 4ecaJWI ccarpletelJ' aDd al1oot:e 

viI ted w1thin four clays. 

:-..oot;t.y .. Ai. (1180) found t:ha.~ the ~ 

di8Ct'lovaUcm of the 11M note wu the 1ft1Ual 

symptom wb.t.oh c.#adM.1.lJ' ..,....a upwards affecting 

branchea and me1A nota wtthJ.A .. few days. 

DlsoolouraUon of the V'88CN1aw: Uaaue .... ~ 

up t:o t! d1stanee of 25 au ...ay f.ftIm the po1nt of 

lnfection. When the main bnaohaa Of the 1:OOb 



and 1:he undeI':vao-a .... got iIaf~ ti1e 

det.aRabl. 8J111Ptau .. the 8ten aDd 1..... ".. 

aotlced. 1'1\. fun Q'IIPUD on the aerial pan 

dUe to zoot iaf~ wu a£la11u to tbu of Y1ne 

1nfecuoa. 

12 

HoU14ay and ... " (19'3) made .. at.tempt to 

sWdy the .... 181:anC. of the peppel:' 01 ...... four fftllll 
/ 

India (8alanJcot., Cbu"J.yalcaId.a'Icadaa, l<ellUYa11l. 

Uth1ramkot::ta). three fcam IndDaeeia C~ 

Bank&" DJ..,1), 1:wc tl'Cln sanwaJc (.Kueblng, Sad.kei) 

u,,1nq different scnenlftg ~1q'W!t8. ~ vied 

IIOOSPOX'e 8WSpensloa for: 1acxN1atJ..ng the ::DOts. 

WJOSPOr8 autr.pensJ.Oft er1d culwn 41sc for 1ftoculaUng 

the lea... ..nd pot ~ for reeJ.s~. Siagl. 

DO&Id zoote(! cloM.l C1.3tiaga were used for: 1ftoculaUng 

t:be roots. 1'he outtiaga .... canfuUy ups'OO", 

washed tho.ughly and p~ 1ft tho plasUc dis"" 

containJ.ng eooapol"e ...... lon. 'l'he eftt1ra .I'OOU 

wen Unerse4 1ft lIOOapoft auapena10D for: 24 ho\a.n 

and then t.l'8IlsfC'l'ed eo tho JlUU'J.eat solutioa. ~ 

4egne of MCJ.'Oala vas .. _aea on each cut.ting and 

scored .. fo11ova. 

RIlE. ae •• ',. 
_. More theft ., xoots aeazoUc 
lh At ., '& l'OOU necmUc 
C. Lee. than ... roots l'MICmUe 
4. Ito 1M:CJ."081a 

sgpg 
10 
5 
2 
o 
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fJ:'On the J.ftocN1... A clone. therefore. when 8IlCda 

of the ten CN_uaqa hal , of the &'OOts neccoUe 

would !JCOn 100 per 08Dt:. SWlCept1b111ty. NOM 

of the 0101\88 showed l....tty and the sporangia 

developed oa the MOI'Ot1c a.na. 'l'hey reported. that 

all the four Indian c~ and a.o of the Indo~ .. 1u 

0." (1)Jamb1 ana 8e1aAt.ung) allowed appntCJ.ab1e 

natet:ance. '!he reelat.aaae ... appuently man1fen.e4 

by the ftU at wh1Gb fteJOI.'Oai- -.pree4 1ft the J:001:8. 

'1'be t.wo SU"avak clo.... Kuab.lrJg anc1 ~1kel and 

the IndDrleelan YU....,.. a.nka were fo\l\d to be 

more susceptible than the ..,.ialng onea. They 

inoculated the ~ wwo\lDded mature Sft4 

ilrlnature 1 ...... eIld de~ 'WO\IDded mature 1 ...... 

For irlIftatve 1....... tbey u.e4 IIOOspore suapeneJ.on 

ot the nto of 0.06 111 fo~ eacb J.ftocN1n1oft 

point aDd for mabt&'e 1.....,.. 1 aD d1ameter oat meal 

agu culture 4iec ... plaoetl. Atur plac1ng la 

!'evl'. solution for thne daya. th4 leavea 

were WOUll<1ecl by ailagl • ....u. punct.ur1ftg. In aU 

leav ... they 1noc:nl1a'Uld only the lower surface. 

The degree of 1tlf-=-lOft was •••••• d four: 4qa af ..... 



pg ,m " .",.. •• 

a. hat gJ:OWiftv 1etdoa 
b. Cleu luioa _~ ~ letAt .. 

elow1,. 
e. lIeCntic 8peOld.1ag, lID mulceCl leeloll 

d. No MCS:Oa1a 

basis. 

-. 
10 

I 
2 
o 

• general agl'leraeet wi t:h the root 1nocru.latlOft. 

'the mature 1 ..... shOwed h1gber .... 181UU1ee. Of 

14 

1:be Indian elODea. IJa.1U1Iotta eftd ChedyaJcaraialcadM 

were the but. DJ"" and Be1antunq fzom lDdonaa1a 

.... equally good. Whe JOwav 1 ...... of t:he 

other bo var1et1ee fnm lftdla were rat:h8l" 

sueceptJ.ble to 1afec:~ Hel"e also .K~ 

sarikei and DaJ'1ks abowecJ e1gnif1canUy higbC 

susceptJ.bJ.l1ty rat1nga. aut. sarJJce1 exhibited b19h 

re81~tanco of int:.act. mature leaves. 

In tho pot teat. for reaietance. they used all 

the above VUlet.'ls8 except SUlkei. lbe rooted 

cut'tin . .;s were potted ill pe.r:Ua11y suriliMd HD4 

mixture. After sLx IDOOtha of ~ the pl __ 

were tested by usJ.ng h19h and low iDoeulta levels. 

The rate of wilUng .. ~ lD eec:h vad.et:.r'. 
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The 8wsoepUble ftdety tooIl 12 days for wllt1Dg while 

the rea1..... 0Il8 took 19 ..,.a. 1'ben wee • 

slgnJ.f1cant. 41f~ _ •••• the ...,. ...... tJbl. 

JCUChiDg 8ftd Beaka (101.. and ,a.' pel' cent. wilt:. 

respacU'Nly) and ..... ,.tng .ix cd.oftea (19.3 to 0.0 

per cent w11 t,) ahowe4 ....... i.taft_. Hone .f t:be 

au.tinge of ~t_ ehowed wl1tlng. Then vu 

no elgnU1caftt tiffuence be~ .. the b.lgb end low 

lDOCU1an 1 .... 1a. 

namely. i.- ..... II- 1iI1S"" g,. S&M&bU., 
f.. ..... i,. 8ft(} i,. "gPR aga1Dst. the 

coUar rot. incited by In order t.o 

detumJ.ne the euit.8bWty of naUve apv speci .. 

e. root stock 1ft Pud'tO R1co. '!bey used the .~ 

woUDdtng 11'1OCUlatJ.on tr.echftAqu.e for ~ ~ 

$usoeptJl)lUty of URII epeel... stems of ... 

species were wounded wl1Cb a atAU'118 eca1pe1 t:hrae 

to flve em above tile 8011 1 ... 1 and aayce11_ fftlm 

OM week old potato &IJtUos. agar culture .u 

lnsefted into the wound8 and COYeIted w1 til al'lbydmua 

lanolin to prevent Cleaton!.. Thirty de7B af~ 

inoculation. 'the plante .... _tiled for eatezna1 

symptCftUS and ware split. 101'l91t.u&t&nally ~ de~ 
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'the 1rlta"Dal rot. ...,. followed an ub1tn1y aoale 

for ratiftg di ............. 1ty. _ly. 0 • lID cU....., 

1 • no ~ ayap...... 1ftt:emal 41acolouz'aUoa 

10 mm 01' 1... fJ:Olll teoauleUOft tfOUnilII a ......... 1 

aeeJ.'081a U'01.ID4 ., ... iftt.emal 418C101ouratioa It-50 ran 

fnm 1Doau1a1:J.oD wo__ J • plants wilted aDd 

extenal". ext:.e&'nal necaoe1a .. 14_1: aroUftd woun4e. 

and 4 • plants 4.... they obsOJ:"V'8d tha~ all of 

t.he EipSi app. wwe auaoepUble to collN' J:'Ot pathogen 

to varying deg...... III a&U tton to £.. 1)19" only 

~ blASSNW end,.. sA"''2''. exhibited h1gh 

cU...... lftdlc... "'-~ of i.. Ftb'llD 

and. t.. t;rt18,;,ma - wt1foaa1y low In all J. ,1anU. 

I. ..... abowe4 • bJ.gb degree of Z'e8istance to 

the collar act pa1:hogeft. 

LeathU (19") tee'*' four black pepper yulet1 .. , 

aalanJcott:a. KalbalaallDt_. Kalluvel11 and 

Kuil'l1cotta and Fl_ ....... He used wound 

inoculation methOd of coots end.~ 1ft J:OOta. 

the funguS 9.l'O"ID OIl .. , Meal 8gU' was plsce4 afbU:' 

slightly Hnwhlnq 1dMt CIO&"ta. On tho atana. 

shallow eUte were made lato tile COI"t.ex end 0'" meel 

agar CNlture ".. plaoeCl. HIt foUftd tha1: all 'the 
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YU1eUea of ". 'I .. wen euaoepUble 'to the 

tIOU.ftd 1nocN1.u.a aad IIODe of th_ pJ:Od\Jced the 8YIIPu.. 

wben the patthoge ... .f.aDcN1a-.d in ~ porUoa. 

,t. ...... fouacl to be appennt.1y .... istant. 

T'uneI' (1"1' aoraducted a reslst.ence •• _ v1t;h 

£,. P'JeUlD 1801.t:ed ,..." a.I.9I!a em tbiny tow 

apec1ea of fiR" and a.uon ......,. foUDd in peppc 

qaJ:dena ... al t.e.mate hoau of l.. pa1lpl.Jpc;p. - .. 

~. teat. he UM4 root tip lnocu1aUon 1ft aoospo.n 

8uspenaloa. Apart Is. no_ inoculation teste. 

uawo~ .. 1sect 1 .... Of f1av end PIPM5I'&I ..... 

lftOOUlatie6 with 0.1 _ ... meal agar disc of the 

pathogen. The sooapon auepenaloft was prt!partld fl'Cllll 

oat. meal aoar cu1~u_ gzown 1ft pt!tul platea of 

8.5 an dt.etu and pI .... La plaeUc dishe. 

aM Just. covend with PeV1'. eolut.ion to induce the 

fos:matlon of &tpOnngi-. 'the eolutJoft beiftg cbtmged 

daily. Afar ~_ days. the eoluUcm ... nplaeec!l 

by distilled wa~_ .• the nta of 250 1Il/cu11:.ure 8ftd 

kept ov_night at. 18 to 22·C \7) induce geJ:nd.ftaUoc. 

The next. morning the nault1ng eooapore nspeu10n 

was fl1 tend t:hro1lgb • alogle layer of ntU811n. The 

root aystem of the ~ eped.ea tiM placed in i:he 

zoospore suapena100. ~ 24 hours, the iaoc1a1wn 

was replaced by ....... 1.- _1"UOft end the plantte 



left fot f~_ .ix __ • 1.'be EOOts .... 

e.xam1Ded fot lleCI'O.ie and the pcoducUoft of 

aporaaVia by tdle paid'loga. fhe nUftga WB'8 

.. follow •• 

Root ft8CIOe18 ___ 

Root MGI"081s 1._ lhab lOt:. 

Root rtaGI'Os18 1. - 25% 
RoOt necz:oda 2 •• .,. 
Root. QeCJ:'Otd •• 50 .. ft% 
Roo~ MOI:Osla '5 -1.OOtl 
Sporeng1a ~ 
Sporenqia abMtftt. 

• 
+ 
++ 
+++ 
+ ...... + 
+ + + ... + 
+ -

This st:udy rev.alled that, none of the tee ... 
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crop plaAu. weeda O.c' _at lip. 1:ook lnfecUoD. 

In the il.R$'l apP .... tea.. 'the amount of ~ necr:oal. 

varled with tile specJ.... ReaoeJ.& ~ 1ft all 

specloe, with the eJlCePUOD of ,e. 99J."51_ and 

,£.. 9bl1mID which .... neisun-. In 1- _. 

althou_iIl Dt...'<lrosls ~ apor&at;;11a could bOt. 

bo detect.ecl on the roota. All i:he P1RV epp. tzoom 

8outl-.oa8t 1\818 ~ 1nfeeted but: a good maber 

of Uw spec i •• f.ua Af.l'1ca and SOUth "' .... toe ,.... 

found to be ru1ai:aDt. to leaf 1ntecUon. All 

fSRMPDM 8pt;;clea. teat:ed .... fl'ee fzoom J.nfect.lon. 

AlOOftel'O .. .tl. (1972) .. ted four Yad.eUee of 

black peppe, K\1draYa1Y. 1Callunll1. Kotanadaa and 
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Utb1ramlloi:t8 8CJaJaft.l.- ;ale'.... 1be.r uae4 --

methoda for 81:UdJ'ilIg the mot 1DfeeUon. III the 

fhat me~ .tagle ROde ~ eutUnge WU'e 

uansplante4 . ira c1ar pots f.tlled w1 t.h st:aemed 8011. 

The 1ftocu1um wae uxe4 with the 8011 at the r.ate of 

'two and four per cent bJ" wet9h~ 88 foul" Wtteka old 

com meal sana cu1 tun of the patl'lotJen. 

In the MCODd ~ th8lr t&"1ed four "u.taU_ 

of f.e 11. .. , Ka11\JftlUy, i<UdI:'aYalJ.. aaJ.am'Jco_" 
and Sangha. Apan. fl'Olll J>. aAsD!P' thall' vied 

.i!. celDIK1aa 81.0. OM-DOded autUn9C "TCU'fIl ~ 

in tap water 1ft 125 111 flasks and then plaoetS 1Ino 

20 ml beakera filled with a vater sU8I_lons1on of 

ao08pO~". Root eempl08 of tbeae u"oatG<.1 plante 

w'Gre obse.tVfJd after 6. 9. 1~ a4. 48 c:mu 9' houn 

Of .tnmerslon in aooapore euspena100. InfeoUOft 

and deWlopment of t:ho fUD.]US .!.n roots wen .t.1.Ir.U .... 

'I'be infection on roots by BOOspore suspension wall 

first detected by superfie1al obeenahlon. 24 to 

48 hour. after 1anen1oa. Within four days. the 

roots were completely dee1yed and shoot. wilted. 

l'bq found th.at ~en wu ftC) cU.fferenc8 .in the ~ 

of root infoction :DOng the black pepper va.r1et1 .. 

but i.e IPlJll£HIa wu foUAd to be lUgbly r_1a1:aM 

to this pati1oq-. 
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B'Or "Uo; ~ staB 1afecUon, they \lS8Cl the 

eboYe fOUl:' .e,. _ varieties and I.. SR1dM1n", 
'l'IJo d1ffel"el\t:. methode WIIt:8 tried for t:hie al80. 

The cu~Ja want Z'OOted 1n "....",cu11 te end 

planted ill steamed tIC!1 1ft ,. cley pots. 111. ataaa 

were W01.JIldecl 8lightly .. 11th 0 stertle maor blade 

10 em f&'Om the eo11 level aDd a aroo.l1 piece of 

mycelium of the pat:hog_ we iftuoduced 181:0 the 

~ 

In t:he aGCODd -t.hOd. the staR iaocul.et..tona 

were made Oft ~ CUt.Un;8 l'OOta4 1ft water. 

Incx:ulaUon by woUftd1ng i:be .tans reau1 teet in 

rapid decay but thJ.s did DDt pl'Oduce the wilt 

symptom Ln tho f1el4. -.e 8pVtoms wen 8)q}rea" 

in 12 to 24 boura. Do epparent diffenmcea ·1ft the 

resistance wea-e obserNd among the blocl:: paW­

varieties by the 1ftoculatJ.oD method. and all the 

t.uted black pepper V8.1'1.u.. vera -found to be 

highly susceptible but. I._ ""HMP showed high 

"'lIJlst.ance to .tnfect.1oa of .£,_ "'NJRDa 

'l'UrrleI:' (1913) Me'" the vuiet.al ~1on to 

the pat:hogen £. pallllDa and tOUftd t:hat B41 __ tta 

was the moot: reals",~ au_ the other lndiea 



vUleUee like QauiyaJcen1yakadeft, Kal1uvall1 and 

UthlramlcOt.U .... eukedly IIOre 8usaept.jble than 

nelanlfOua but t:tae.e eh.owed lti:Uo d1ffennc:e 
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between each othal' ia 8\18Cept.1bil1ty. The var~ 

.KuobiDg. a l·la.layaal.aD trPt .,.. b.tgbly 8W108pt.1ble. 

A tachfttqua for ..... nlng black pappu (i.- ", .. 1 

wi th f.- iillamo ... deft1ope4 :by suma and NamblU 

(1979). 'lbo foUov1Dg Ch.ne different ~ 

of inoculation wen adopted to sween black peppel" 

var1et.ies. 

I. Adding 1nocu1_ <lUeatly to the rooted eut.Unga 

raised 1ft polythene bags. 

2. 1.Jlpp1no tho zoo, 81st. in 1nocu1tD to ... SO 

minutee. 

.. I<eo1,1ng the rooted (Ntt1ncJs 1ft 1noculum fo~ 

48 hours and 1nhl' Uaaaplandng • 

..iaa:ma al al. (1980) eoneftc)d 41 cu1tivua of 

~. JPSil"I9 and 7' wild pepper t,ypea aga1ns~ j!. RlJedlKl 

adopting root. dip 1nocu1aUon metl'lOd. AtUS' 48 houn 

of dipp.1Dg', the cuttJ.nga were vuaplant.ed in 8011 aDd 
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kepe at 2S·C. '!be speed of morta1.t.~' and pe1'OeDtage 

of in£ecUOD b .... Oft mnb'cr of wilted eut.UIltJB WU'e 

recorc:!et:l. 1'be7 foan4 thot none of the culU9'ara aDd 

w.tld f&R2J' epIJ. tested sbowed any reuoDable 4egne 

of tolC'.rance. 'l.'MJ yuletJ.ee lIiUayakod1. Kel1uval11. 

UthJ.ramJcot'ta anc2 aal8ll1fot.ta shoved low percant:aoe 

of infecUon. while the cul.t1var Stall.ta was rated 

u highly suseept1b1 .. 

~ L"ld Jeffen (1944) te81:ed the naJ.stanoe 

of straw.:ben:'1ea to ftId atele (.f- f.""' .... ) u.lnq pot. 

infection tecbft1que. 'l1le fUftiJU-t; was multJ.plled on 

Lima eaD agar and iItIocNlate4 .tn 8011 1n the potted 

plants. The suocepdble one. wen el1mt.DaUd anct 

tho resistant one. wen reJ.ftocNlat.ed for f\J.r:1:hal." ~. 

Busch (194') repor:ted artJ.flc1el inoculaUon 

u • method of teeUDtJ the ne.1st;ance of 120 spocJ.ea 

ODd varieties Of: tomato aga1nBt Yirulent stra.tn 

of b &If... (Moat.) de oary_ from tomato UDdu 

oreon house aondiUoft8. 

Oougn1oour:fa (1950) developed. a methOd for teatJ.nq 

the res1ntanee of Hev_ J:'UbbeI." 'to z.. pc)mlmg. 

Mycelia bear1ng mnenus eporangla ..... taken in • 
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Va 'lrjqhea c:eu filled with at.u'11e wat:er and 

chilled for 30 ••• ad.mtt.ee .. • .-....1t. of wblch 

8OOSPOJ:e8 ..... nl....... V ... l.t.n.e wee eppUad to 

the rim of t:he .. 11. wb1ch... VMIft f1Jce4 aga1ne_ 

the U'Unk of 'the.... 80 that. the .... 'ter oonUifting 

the zooaporee ~ ... COIl~ with the t.is_. 

It wu kept aa such for three or tow: days. '1'he 

relative reeistance wu _taDDlned by reeol'd.S.fto .... 

degree of lnfect10ft aa.col"dJ.ng to a pn-det.ezm1ne4 

aoale about. ODe month after apply1nq __ _11. fb.la 

met:hod was also used. t:o ~n the realstanae 

of StPstRM ltdn'1aa to • ape oaua.t.av 

a serious col1aZ" rot in Annam and Laoa. 

il1clunan and MaJ:y (lf51) tested tile naiata.nce 

of straw beJ:1:'1e8 to reel con 41se_ (,t. 'DAM!.> 
using pot iftfacUOD teob:a1qUe. 

EJer:lWJment..a for ~1l'1g tho eff1clenay of 

different screening 'tOChn1quee for det.eJ'Dd.nat.10ft 

of resistance in tomato t:D~. &AlM$IM .... 

conducted 1n l.4nlngrac! (lQaaoobrikb, 1951) • De'taGheCl 

leav88 1aoculated vi't:h the fungus WK. found to be ... 

most auscapt1ble 'theft cut ahoot.ad1pped in aooepon 

suspension. when 110 '9'8riet1ea of tomato .... ~. 
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~ ... J'UT (1M2) __ ted the na1ataDoe 

of J'O\IR9 ••• "1. __ of liS e1vu 8Dd related ... 'eU .. 

to roo, rot. 0 .. '" by l,.. MD'ls&lt (DU1NZ') --- h. 

by 1aIDonJ.1lg tIlel .. not: .,,6-. in .... ted _tc 

cont:a1ntnq I,.. _N,.. Youag eeed1l1lgs with 

10 ~ ao 1 ..... __ pnfene4 for 1Doou1at.1oft. 

'lba funous ... CftIlmnd Oft a macU.um ~ f .. 

20 9 Inaen vreetD be ... made iDto a .1uny and 11 9 

agar POI' Utre Of...... 1be cultuzea .... flooded 

tl1th vatu for 11 ., 18 hours to AS .. l_. 

spora~Ju.l pl'04uctJ.on end were C&'U8be4 by haD4 

under watc 8I'ld .,. •• '14 thro~Jh a ooene colandel' 

Juo~ before ad4itrJ.oa to waUJz' in tho 1nocu1aUon 

t:.ank. ~1ng. ... 1nocu1eted by mot. .lDnera1ol'l 

method in wb.tch the eJrt1n root. eyctem and the collai' 

BODe of aeea11Dg ...... .i.alneraec1 in .... t.e4 vatal'. 

i'lantn wer~ Uanaf~ from tho. tanlt to balf 

sbaded beda of peat mo_ vea:micu11 te Gt. 2S to JO·C 

and kept. f01: at1eut. two to three ft&Oath.. AfUr 

Incubat.S.on. sUr:Y1'fOU were pla1'l'tad 1ft so11 iafea4:e4 

w11m l;.. RQrUiYaa for further teet.ing aad obsel"f'aUAm. 

~ (19.5) tried t:wo mcl:hode of aeleGUon 

for partial res1st.aoce to~. A,, __ on potato ill 
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~he 9net'i 1:IouM. 1ft t:be fLrs~ metlhoCl, inoculation 

of individual 1 ...... with • aooapore suspension .. 

done and tho .. ·1..".. 111 which apoJ!'UlaUOft oc:c:t1I'ftd 

in lese than e1gb~ bDura af1:.er lnoculatJ.on wen 

d1.seaz:ded. 

inoculated Uft1fomly with tIOOapon suspension wsinv 

• comp.reIIaor. left 1a • b_ldl.t:y ch4lrnber over night, 

and aaaeaead for blight. af~ 5 days. itow ...... 

there \..rea no d1ff-.oe bet.ween tho two meta'lodll. 

HoWU'CI (19&5) r~nea ... t spraying zoospore 

oUBpens1Oft of £. &DfM"· Oft vbole bban of poteto 

Wd not sufficiently sensitive to iDdlcatG the degree 

of reaiotance but be1pe4 only to d1st1ngu1sb bewe .. 

the reslotant and the bighly suoeept1ble onoa. 

Kovachleb (lMS) ~ bnedlng I1D&. of 

potato for £0110.98 8bd tubre.r res.tstance against blight 

disease caused by g. &DI"'!fm!. iOllarJo reslstanc:e 

was found out by iDOCNlaUn;j deUcbed lea.88 with • 

drop of BOOspore S\18pGDSlon and 1Dcu.bat1ng at 12·C 

for 24 hours at:. hJ.qb relaUve h\la1d1t.y followed by 

a further 1ftcubat:..1oa for 72 hours at 2SoC. Resistance 

was rated by the G1~. of t:be a.Yelop!nt:; les.ton. 'lbe 

rea1 stance Of tuber tleeb wee •• t.1mat.ec1 by' mu1 tip1. 

point wound1Dg thftNgh a ~ B008pOft mlSpona1oD 

followed by 14 days iDo\aNaUon in 'the laboratol'7. 
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LtlwJ:'ence (1918) .. -.ed ..... methode for f1.ll41Dg 

out tho beet. cwaluaUon I181:hod for u .. _1ft9 the 

resJ.':·tance of cocoa eulU'V'8.C'S and hybrid. to 

~ M','''. He 0b8elVed that.. for fl'U1Uftg 

Uee8 the 1800_ reliable raethod waG llOlnt. 1DocrulaUon 

of \1Dt.1()Uftded at.t:.achad po4e. ustag a aooepore 8uapenaloft 

and recordinn ~ tafecUon and lesloft 4t.aae ..... 

'lbe mo~t. ea.tlsfaamlY I'Dethod for hybrid progen1ee 

was lnoculat.1on of ~ted peeled ..... tddl 

a fkop of IIOOspon auspaaton ad S'eCOrd1ng 'the 

parcentage emergence of heal dly MetUlnga. 

Kulara""e and JaaoJ) (1980) aanenocS 11 cocoa 

cultl9arO arl.1not. bl8Gk pod by 1noeu1at1on ,,1til 

infected pod dlsca. hom ~ miikUe portion at 

the aide of each pod., • \3D1fom sized. &sc of U88UM 

wee taken out using .. cork borer Of 0.5 an 41amet.e1'. 

t;ith tho Dame con I3orel:. a disc of Usau.e f.raa 

dieeased pOd W88 taken arad ~ 1Dto the .. 1_ 

created by the ...... eUOD of t,issues on the pod fol' 

~. lbe J.raocu.la-.c! pod was ... ..opt beDlfjiag 

lDI.d.de • wire cage of 12 x 12 lC 22 an 81-. by _lag 

fA pin on tho po4 sulk and ~lDg with a suing 1ato 

tho frl!DO of the cage. iben the cage w1tll J.raocu.lat:e4 
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poe! was enclosa4 _ a polJ'thene bag «lnt:a1n1ng about. 

10 m1 of vaUi" to proYtde Jd,gh bWIld1~y. 'l'be .ret:e 

of sptead of leeton Md ~ Uma taken to l"MOh 

2S},. 50"- 11S;; aad 110" 1ftfecUoft wen ncor«ed 

:laidu" as ale (Igao) te.et.ed the reacUon of 

dIfferent varieties of 01 tna. see41ings aguns. 
i.e nts:P'6&I98 anda de itann. YU'. 2ID""'"' (Deatv) 

Etlt.er.:h. in the green house by 1noculet1ng their 

toot! s:;ntGr.'Ie t11 th euspena10n of BOOSr1Ore8 1ft the 

aerated cuI ture tanks. Tho amount of 1noculwn 

used was 81: the hh Of one cu1tun flaak (100 m1 

oapac.1ty) per 11". ••• GllDg8. Seedlings were 

.upponed on . '1... J:Od ad bold for 24 hour. 1ft the 

inoculation tank. Inoculated Medl.1Dgs were 

replanted 1Dd1vlduelly 111 pol~ ~8 filled with 

steam ater111eed 8011. Dis .. & rating ... 

determined Oft the 1)."1818 of ~lty of Qq?toma 

on tho tap and feed8&" J:OOte. 

P111td (1980) t:eated the relaUw t.l'lUICeIptib111q­

of rubber clone. to w.oanal 1(1.18£ fall. Ue used ~ 

ut1fJ.cla1 1noculaUon mothooJ for screon.J.ng plant.t.nq 

by 1DOCU1atiDg t:he peUolea Oft cut.'tt.rig.. hRl.M 70t 

"1&8 found to be bighly euecepUble ~ the Un 

clODca ~ whil. 0 1 we f0Uft4 to be ns1a~. 
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Reddy rlmd Ne.garajan (1980) ~ tOt colleniou 

of I. $M'SlD aDd", DINe and 33 1&saY:.. apeei_ 

to 1J. ""URI .... DkiflV.'w U$1ng .-- 1DoculaUon 

techni·;ue. s •• cll1ftga wan rd.e" 1a a'tel'111aed 

so11. Spore and rnrceUal 8W.IpeRston of au ..,.* 
old virulent cultuz:e of 0J:0Wft0ft oat meal 

89aJ:' was prepared in d18Ulled vat. .. by maowating 

1ft a WU1ng blendeZ' and it wee 1noculat.ed .-

the base of tho plants un1fomly. Inoculated 

plants were kept. in hwnid chambers. ru1od1ca1 

observations on leaf blight and stem 1nfeoUOft 

'i;f.re ta,">.en. *taalal stan l .. .Ibn length wee t:.akeD 

and raa.ot.ion was evaluated usJ.ng tho grade 0 to 5 _ 

as resistant and above 5 nm W08 recorded u 8l1808p~1 •• 

Re&ct.ion of 155 cultlvan of e1t.1'w1 t.o 

j'W'1iPMtbREI d1s_ vu tee1:.od by oawant. .. a. (1980). 

they used the root 1DoculaUon mot.hod. Measured 

quantity of: tho eult.un per: unit area of the eo11 

wac added. ills aeedl.J.n.qs wen reinoculated ~ .... 

a period of six week8. Period1eal obser:vatJ.ons 

were recvrded on the 9~ collar J:Ot.. root 

len.Jt:h ,:md nl.lmber and ler:agtb o;f <k1magod roota. 'fbe 

SUSCOf .. t.1b111ty or: ruistaace wee q.-aded 1Ilto .... 
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follo.;~~ fl .... categorle. Oft tile beats of 4amage 

to feedel:' and .. .lOOts. 

1. SO Yis1hle aymptom after ~.$t In.oeula't1Oft (It) 

2. A tew J:OOU obs{;>l"V'fY.l after repet\t tnocula1:.1oa (til') 

3. Slamag. to tJOm8 I'OOta w1th no 111 effecta on i:he 

g~ oj; pl __ (I.) 

4. AOO~ SY8t'eft ~ Upt:o 10 per ClInt hiS) 

5. Noot ay=~.1 e1thtw deenyed or mls.Jag (lIS) 

H011/UI! (1941) obe<ened 'that. g .... _ 

(Lebert aad COM) ScrbI'on produced toJd.n in the 

filtrate of 11c,:uid r.m4J.~ whleh when lnJOC'ted ceuHd 

mortality to ~ -.p~ ~ He also fo\md tha_ 

this told.a ~t ... ......s.a be .tnact1V<lted by the adcUUOft 

of 0.5% aqueous 1I0111Uon. Of the dUlyQroahlor1de 

salt. of • d1-am1rt~ ban ... plus a eolveftt Mel 

.. ptlftGt.raDt alld 8U99"~ t:hi.!! u a _8IlII of pl_~ 

c!11!l4taS$ contl!Ol. 

WOlf (1953) reported the:, f11t1:'8t.ea <leriv'" 

fraa the <Nltuna of Z •• IU''''' YU:. mlltS"r. 
qrmm in potato 4eatI'oae bl'Otlh for four tIJIHka ... 

longer 1fttluoed vi1 Ung of dft..med 1...,.. of tobeooO 

and tromato. SJ.m1lU' I:'8e\I.lU .... ~ 1D • 

number of other ::t«1.1a. '!be time requ.f.re4 fo~ t:he 
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appeer8llCe of toxia varied wi ttl the CICq)():sl Uon. of 

_cU... It wae alao touad thL'it. toxla pr:oducUoD 

oocun:e<l 1ft 41seas84 plnnt ae well ae ill cultune 

of the fuagua. Lat.e.r. Wolf end wolf (1'54) 

d~ the extant Of toxt" producUon of 

£- RKM&Siata YU. ""nl Oft the basle of the 

amouat of Wil tJ.ag Induced on de~ leaY_ of 

~aeoo and t:ol'Mto. \fJ11Uno 00C\NrnJd in d:LluUou 

of lis.. 1.S and 1.10. lb18 toxin wu mod_at:.el:r 

heat .table. DOD-901aUle and dialyzel .. 

Fonut and s1:e1b (INl) ~ eV'ldence 

of a toxic substance produced by fuagl imolved in 

seed piece rot of sugorCOftO. SUgarcane .... 

pi eo.. planted 1ft ve.r:m.tcu1:L t:e were wat.and \>(1 th 

exvaCU fJ:'Cm .. 1....,. app. tmd other rotUDg 

ol:gan:L8D8 Uke 

i'bUOPh$bP'1 

SiIt ... II. SI ..... '. ~ •• al1ft:;s vetend with the 

culture filtrato of £- lIJIbG'GIi'el for four daya 

k111ed 100 per cent •• ea1ings whJ.18 lua conoeau.ted 

aU-acta caused 41f'went degree. of wl1t/.1ng. 

seJ.4e1 (1961) sbld1ed the mluJ._t ~t and 

.,xln fomat1on of t:be fungus.i!. &II .... 10 

41ffuent ayatbatio mrta.em 801u~. He fo1.8l4 
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that ... and tar:ta.l"a1:e were the eeaential facton 1a 

the nutrient solutions folt product.1on of tox1n and 

of fl va 8WJf1J:'rJ tested, aueJ:Oae pJ:OYed to be the 

best SU9ar for toXin produ~oa. Ue also J!'flpori:e4 

i:hat. boiling the flltZ'ate led 1:0 a mukod l'educUon 

in the wucity of the culQire filtrate. 

Sevel'.". and t~ubift (1161) nported the .. 

~ WU!iIII pJ!'Oduced a pol~ide lD ime 11qu14 

culture which is tox1c: 1:0 the pl_ta. Savel t .... aDd 

VaayulcoVa (1966) "poRed that b .\JJfIl'lDl produced 

two typeS of tox1ns. 1bey \'Jere polyeaccbal:1dee 

isolated from the protein lipid polyaac:charlde GIOIIIplex 

and the crul turo me41_ ana Pl."Oteifts h'om the MyCe11 ... 

Acetylind amino aaccbtlrl4e8 were detected 1ft 

the polysaccharide f:mm the modi\D which vas nD1:8 

=.xJ.c thaD that from the mycelium. ToJd.n acCURlUlated 

broth after seven dAy8 we.e SUfficient to cause 

cult!"er 

Horo~3 soybeans (Paton. 1972). It was alao 

obse.n'ed th·'1t wU t1Dg 0CJCUft'8d in plaata without I'OOU 

indlcnUng that toaia effect was not primarily Oft 

the 1'001: system. 



32 

Lee (1973) .nponed thll_ b MlPlYsrn :)ro4uced 

a ~Jd.D .In l1qU.14 oul t.ur:M and the 81)111pm. produced 

bJ' tho lnoculaU01l of toxin .... _ .... t:h8t. of t:he 

pathoGen. 

pbytotoxtclty of ..... 801ub18 ,..S-3-g1uoaD8 

from r,lxt.ggl!!ibo'l ...... ReDae.. .£.. atW!RD anc1 

.f. vor. .1. was report.ed by' l<een IS. .u.. 
(1.,5) as reveale4 by vil tlng symptomD on II£IM 

&1d1Qp, ~ caoeo aDd tclaato eta.Ot to 0.5 mglal 

concentraUon. Kuc and UeJcer (1"6) reported that 

1:Dxln fJ:Om f.. Ie"'_ regula .... tho pbanollc and 

t.erpeno1d mc;tabol1am 1ft po_t:o. s.hDke ad 

LoIInand.1Dker (tg'71) isolate! pby1:otox1c 8ub~ 

from tho cultur:e f11tnte8 of the fUft9US,t. ,_rS_-
C81noe and Hendrix (ttTl' reported lem1ftal' 

ftec30s1a. g~;t.h 1nb&.biUon ant'l death of t£.)bacco 

plants caused by toxic ~ of cul tuJ."ea Oft 

oats and of myeell- of Plgtppbaaa &l'YRS9SJM 

l::ethybr. and 14ft. 9ZC*D Oft 91ucose-glutamate 

medlwn 1n lfhako cult.ur:ea. The 8Wel'ity of growth 

1Db1bl Uotl and foliar MCJ:081a 1ftereased with the 

duration of eaposu.re of the mots t:o the extracu ara4 

long GpOsuna (60 rate) often I"uulttsd 1ft plant ~ 

C1J1ftOs and Hewlr1x (1''') also npaned tha. 
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,f­

Stui11.., .... ~ of the mycttl1_ and 
~ 

culture filtrate of Wae pnthogGn when atta1n1stered 

on excised tDb&cco 1 .. "... cau'" water aoald.ng 

within 12 hour8# l.iaa&" 0011 ••• within ao boure antS 

extensive ~UOn wltlda 48 hours. 11ley also 

found that 1 .. " .. cal1ected for b1o_y fr:cm t:be 

q1ue house 1n 1:he afte&'aoon were les8 __ iti va 

than those collected ill the morning or a't night. 

i'he t.ox1n waa equally acu .. at 2O·C and 27·C of 

iDoubat:J..OD tanpeZ'atve. 

Later:. Ca.tncs 8Dd ~1x (1918) studied the 

.ffect. of cu1 tun ~ h'om 53 isolates of 

iXW\D and 8Ild one of ftSblyl on excl..aed 

tobacco leaves. They found t:ha<t toxic ext:I'acte 

were obtained fZ'Olft most 1aolate8 Of ". S!IJ'R1i99IL 

~ _Wi, .e. 'lYNafP'IF!AS' and f,. 

not repln.d to be puaa1Uc Oft tobecco. i:'11cb 

and HudDick1 (1979) reponed that fl1tratee fftln 

14 day old culture of I.- lI&JiPaa .. isolate f.rem i:be 

ac11 0: a mapple orchard contained a toxin Which 

i.Dduced wl1tJ.n9 cf t:omatao 1..".. 8£.... • to e houn 

and ~ of .... ina and the area U'OUDd the at:.an 

aft.u 15 1:0 24 bours. '1'bey al80 obsened ma.xJ.tmla 

tonn prOduction ill a aaedl_ conta1alng 88puags.. 
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as 8 AI. tftlg_ eo .... a~ M ., .·C 1n tho da.dc. 1'be 

toxin was stAab1. when ~ at. 121-C in 8Uoft9 

acid but not RI:'ong --. It VtUI ncm-4la1yaable. 

bad a relative high moleaular weight end ... 

bydrophobic. 

'iOOdward .. a- 'IHO) ob8en"ed that. w11. 

inducing tD.1d.na fna £I!r1II2bt;.biJ'l app. coD'talr.a r 
g'lucana aft{1 glucaah)' .. la .... 

lbere 1a oaly OM "'POrt of eo-nseniftg of pepl>8&' 

vuioUee ag81nc~ "'IlIIJbShoD die_se usmJ toxio 

metabolite of culture flltntte. Lee (1"3) 1::de4 

t.h1e method using fl .. aulUvara of £. FR".' 
~ SO,.,aaa aDd ft. .. _... He WIec! 

e1('jht. months old zoottd cuh1n.j8 and the J:'OOt.a ..... 

immersed in tox1n aoluUOft propf!lred t!:Om 1:he 

filtrates of i,- RlJU'P.RII- Aacordlng to bim. 

the sympUJms of foot ~ .. produced were ~anbl. 

t.o those £Z'Ot~ fun:-;el iDftIGUon. £. SSfl.MbE1p1p 

the five culturee of f, p1grgp .... found 

susceptible. 

savel'eva and Rubin ""3) used the 

p!)lysac::rbarida excret.ed by lJt. aatUt.p.mJ 1ft l1qu.t4 

et:.lt.ure for acreen1ft\) tho potato va.r.i~ee. 





11\e at.\td.F was ~ .. the College of 

UonlCNlt.u.rtt. Vel1~ 

one year old ~ cnd:tWt.ga of ...... 

different opoa poU.t.nat:.ed en4 tqltrW ••• LUi.,. 

of pepper ana Ule PaIml~' ftrlet.y o~ peppe2' 

(£ARc« II&iI3D Lf.a.) wan use4 foJ:' t:he .~. 

rhe .rooted out:t.laga wen ra1ee4 in poU P4 

wen grown undeZ' tatfom coftd1U0ft8. The 
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root.ed cut.Ungs of pappe&' ued for: the ~ 

were obta.I.aed f.-a the I'8ppR Reaeuch ...... 

Val1enlJc'k.ua. DeUi18 of tdle 4lff_en~ t;ypee 

and vule" of pepper uee4 for ec&'88ft1Dg an 

9iven in Table 1. 

The patbo98D oaua1DcJ quick w.t.l~ of peppel: 

, _Im'na) ... lao14~ fnm 1nfeeUd 

leaYeG by standard methoda and .,. pure au1 tun of 

the pathoQeft wea ~ 1ft oat. meal 89U' 

(R1k~ aDd Rikec. 1'.). 
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Table 1. 'l)pea'" ~ of £&8& ... LIn. 

.. 84 fo ...... SDg aga..l.D8't. 

IIltd_ 

••••••••••••••••••••••••••• 
SI. CUlt:.ve ftOs./V ... s.et.y P ..... ta1 combJ.raatJ_ no • 
••••••••••••••••••••••••••• 

1. 15 ~tta 11 (OP). 

2. 21 Ut:bJ.r;ako~ta II top). .. , . K\ablnval1y (OP) * •• 
'. 83 Kutbi ...... l.ly (OP) It 

S. N .thlnYall:r (0JlI)* ,. 98 ~. (OP)· 

'. 115 ~tena4aa (OP). 

O. I. ~taPa&m (OP)· 

g. 122 AI'1lIrRtana4aD (OP). 

10. 155 1<aa"lDIco_U (OP). 

11. 1" Ve1~ (up)* 

1::. 180 ~lpal"8Plba IV (OP). 

13. 188 Tha1J.paratlba IV (OP). 

14. 191 'lbal1paftltba IV (ap) * 
1fl. 2. ~ (OP)· 

10. JOt J:eny1181'lC1h1' • Ko"--l 

1'. .....ru-l tJtb.I.lwatr.o.... . 
CbedyaJam1,..u4eD 

••••••••••••••••••••••••••• 



4. .a DMp pmdUcUon of todD by pat:boq_ .fa 

d1ffennt liquid 1M.Id .... 
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la XiM9 pt:O<1ucft.1on of t:ox1D by the pathogea .... 

t:ested by g&'OWlDg .... fom I'IUIIIbeJ: of bypba1 t.1pa. 

Discs fJ:om the __ en day 014 culture ftem 'the 

fungus wttn gl'OW 1ft 350 m1 flask each C2OMa1l'l11lg 

100 IDl of five cU.ffu:eni! U'~d me41a. name1,.. 

R1ch~.s .. yeaR 8K't&"tlf.$ broth. PoU., dcaxtzo .. 

bro~ Oa~ meal broth, Com meal bm1:h and 

Synthetic: liquid med:l.um for D1ttePNi'!9D 
(lJ.ruNo~ 19111 Singh. 19'75). 

qlven be10\'t' 

RAs1!ar41 t DMS ........ 

POts.si_ nitrate •• 10 9 

l<Oi:a8s.lwn dlbydlogeD phosphate •• 5 9 

Magnesium eulphete •• 2.5 9 

ferric chloride •• 0.02 9 

SUCJ:'OefJ •• SO.OO 9 

Distilled water •• 1.000 :al 

YGaat~ •• 2.5" 
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•• • • 
•• •• 
•• • • 

•• •• .9 
•• •• 1.008 111 

Com_,'" 
•• •• 109 

•• •• ,..000 111 

Gluao .. •• •• ao 9 

Aapvaq1De (hy4r:aUd) •• •• 2.5 9' 

Mo so.-.. •• •• 0.1 9 

yro. •• •• 1 9' 

ftU.aml.oe •• •• SOD ,. 

DletJ.llod water •• •• 1.000 All 

'the GOIl1e&1 fl_u wen illcubet.ed at 22 : l·e &a 

a 8.0.0. illcubetor to .. 11 dayS. Tbe&'eef .... the 

cul tu.ree wen eu .... tlv:ough Whatman No. to fUt:.t:w 

paper. 1be 1111:1"_ • .. vae centr1fuqe4 n 
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1.000 9 to... 15 miat.ltea end the pel1ete wen 

removed U> make 'them fJ:ee fnm P~. The 

aupecut.ent. 11: ute! collect:ed .. made .. to 

100 m1 and d1a1Faed aga.iD8t g).au disUlled 

aton.le _'tee' fol: t:.wo ..,.... 

A bto-u..,. .. 0DIIidacte4 with 11". cUffenn_ 

tnatment.a Cp~ .. f_ 4J.alyeed aultun 

f11 vag of 411 ...... llqUd !ft1I41a) .ad. foUl" 

npUca't1cm8 1ft orda' tD .... t Ja USIR produeUoa 

of tox1n by til~ patbog-. 1.'be prop~f .... 

dJ.a1y~;etl eultu.. ... ,11t.n_ aoll00te4 fJ."Olb 411,... 

11~d media ware ~ ~y on the surf .. 

of five 1 ..... n 0.05 111 per leaf in a peppel:' 

plant. of the Yarie_ .i?eaa1yur-l after geaUy 

p .. 1~ the _. with Rc'11" ft88dl.e. ~qual 

INl'iber of leaves of papper pllVlt was tna'ted by 

the S8!1Ie ~ with 8-.:11. riialy-a Uq1I1d media. 

Tbis sened ae tho CGntK'ol. Plants und_ d1ff~ 

u.str.wnt8 were CIOWtI'ed wlth • ball J- conta.t.n.lftv 

moist cottx>D to p&"OV1d.e h1g:b humid 1 ty ant:l wen 

obeaned for &!Jgelopmunt Of nea:ot1c: spate. 



5. Toch1I1quea fo~ ~ ~ .r.. a&saf1P _p­
Qnd YIlr1e~ 
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1'ypea and variety of 1- a&saf1P (sift .... qpee 

and one variety menUonGd eu11.) W8&"a inoculated 

at satur'ai:ed hulddl~ aDd n • ~tw:'e of 

22 ~ «·C and tiIeft .............. aga.lJaa't 

'the patbogeD ~ .........u tec:halquea. namely, 

cult.ure tUs-c. aooepore ~1Oft and pJ."Op&gUl .. ,... 

dla1yse4 culture 111 .... on tUffennt pa.rU of 

plants INCh sa detached and ~ 1 ..... , 

stan autt.tnos end I:OOta of OM year old pot .. 

plau. 

iWr this ODe week old cul t.u.re of 

81"''''' gl'OWn in oat. meal agar was ~ 

zoospore suspension was pz'epaft14 fl'Oll one 

woek olii cul t:ure of ,f. ,~DD g&'OWt1 1a oat. ~ 

a·i1Etr ('rumer, 1M'). Cultures 1ft pe'triabea Of 

8.5 an diame1:er grown In oat meel aqar me4l\l'ft wxe 

pldcoo ir'. conical fl.uka aDd were oOYared with 

Petri t S solution to 1nd\lee 8pOrang1al prodUaUoa. 
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On the fourth day. the aolut..iOft .... replaced by 

dist1lled water at the rau of 250 m1 per eultve 

and wee lnc8bated at 20 + l-e 1ft • a.a.D • • 
lncuba_r over n.1gbt. 1"f'tel:vU'da. ~ auapenttioa 

contaJ.ni.Dg 1SOO8pOI'e8 of the tllJl9WS ... f11t.end 

throUt,Jh a 8ingle 1.,... of n.r11e JlU8Un cloth. 

'Dle hypha). Upta of the pe~_ grown ... 

Rlcba&'d. + yean exVact mecU_ for 15 day8 

were d1alysed and tibia wae aslNQ'Od as deacd.bed 

earll_. 

5... Leaf J.noculat.1Oft aDd b10ueay of p~f'" 

dial,..ed cu11N1'e lil.e. 

me mature and pJwa101oo1cal.ly a.ct1ve leaves 

of 81.xUeft typee aDd vari"" PaM1J'U1"-l of 

f.. NS1'8 were ~ ue1ng culture disc and 

propagul .... free d1a1yeed cultun f11t:l'l.lt:e. 

Detached leaYetl .. w11 as 1 ...... of pot" 

pepper plants were lftocNla--" with cru.1t.w:e disc 

of 5 am ~ (aoataI.nJ.Dg both ..,.,81118 ad 
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aponagl.a) .. tile loweJ:' ... ,._ of the 1..... .... 

8Wl!lbbed tdtb .... 11. _1st 00 •• 11 wool. Dlaa 

wen cu. f .. 1ttfW11iMd cu1t.w:e medi_ aft4 p1 ... 

aa above to 8"'. U OOft\l:01. The 1Doeu1eUld 

1 .... and plante .... p&'09ide4 with h1qh 

humidJ.ty and .... oI'NIen'8d to .. ~ producUOD of 

1'l8CI'Ot1c 1 .. 10... !he cU.e1ler of t:oI'w 1ulou 

produced waa nc:.tOHe6w 

5.4.2. atoa.My of p.ropegula-fne dJ.a1yMCI cult'.1ml 

f11uai\e o~ I.. .'''.'' 

Detached 1 ........ 1 ..... of pot.te4 plane. 

were aclD1fd.st.ere4 "'tit ~ .. f.l'eCt 41a1yaed 

culture f11trau. 2:he ~1GgJ'".. Uml1_ 

•• in the cu. of 1I1cNuIay of pr'Opagul .. f .... 

dJ.a1pecl culture fll __ • 4 ••• 1bed oul18. The 

dfta.che4 1 ............. 1a _tat eter:1lAa 

peUi..c.U ... for the ent4.re period of ob8"'~ 

5.1 Stem tnocu1aUoa ancl biNaMY of p.ropegul .. t .... 

diell'se4 CNlt:uJ:'e 'llvew 

Tbne node&! cnstdLt.llga/J:UMeI" eboot.e (w11:hon 

loavett) wrt.r'G 1noou1at:ed with IIOOlIPOft .-uapeaaioft 

and b10asaayed with ~ ... f .... d1al.yse4 

culture filtrate. 



1I"1Qm the ruJIDU' abcou. cut.tJ.ftgs were 

selected from the f1rn half of ita lengt.b 
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and the ree!ftlno Urad_ pon.toas were diHuded. 

Fresh cutt1.Dge .... __ wadeZ' st.ar!1. __ I:' 

and botoh pu~ 1:be cat.t.nge 1ft t:he 

pJ:'Op89'U1_f.ne dUlyMd ftltu.r:e f11t:ratct. 01' in 

zoospore 8U8r~ena1oD. 'ODe dzop of water vae allowed 

~ adhen to the c:ftK e.nde 2h.I.s wu dono t:o 4WOid 

the eevl8lopment of afz pOCkeU 1ft ~ conaucU .. 

tissuea. Pony GU~e wee used in one 

replicat:1on and thue ... npU:aUd five ~. 

5.5.1. lnOc:ulaUon uinq ". QJla:&.YRD 8OOapore 

SWlpensloll 

Sets of flve cutrtJ..ftp wn placed in 250 Ial 

conical fla8ke OOI1tainlag 50 m1 of zoospore 

~:ma10Q and were obsen-ad after 24 bouq 

for neerot.1c 1ulo. by' apltt-Un;: 1:be cut.~1ftga 

longitudinall,. Sato ..., hal ... and. meaeurlng 

~e dlacolound...... ~. plaae4 in 00Idq1 

flasks aont.a11lia1fJ 50 111 .uri.le _tel' ......a .. 
oontnl. 



5.5.2. Bloaeaay of ~ .. f&'ee dialyaed 

culture f11tn_ of &- RI'''JIRD 
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In the cue of propngule-fne <ll.4.y~ed 

culture f11 ta"aa.. the cutt.tnge wen placed 1ft 

conical flasks aon'teJ.Jling, SO ml of propagule-fa:ee 

d1alysed aulWre f1lvat.. The same quantity of 

(11a1yood lU.c:huda + yeaat exvact l1c:;u14 med1_ 

wu used .e colltnl. 1'be ~logy an4 

observation wen eimllu to those of aooapona 

suspenalon. 

5.6. Noot iIxN'.na1aUon end bioa_y of pmpegul ... 

free cUa1yaad cui tun filtn_ 

Ona yev old zoot.ed cutUftqS of pew_ (potUd 

planta) were Uk.. 'lbe roob wen wuhe4 in 

running _tar and in nen.le _tee' to nnoWt 

adhering .,11 end ... 1noc:ulata4 with sooepon 

suspension and biou.aye4 w1til propegul ... f .... 

d1slysed culture f.llwate. Twenty Ii.. meted 

cutUnge Of each t.ypfVva&'iet)' WQl'8 us-.1 in one 

repl1ceUon and tbeM wen repl1eat&d thr1ce in 

each method. 

5.6.1. InoeuJ.~Uon ue1Dg aooapore 8Uf.Jpeft8ioa 

In ~ case of 1noc:ulat1OD with sooapoftJ 
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suspens.t.or... the c:tntA.rlgs wen placed .ta 500 m1 

conical flaskS cont.e1nJ.ng 250 m1 aoospore suspen8ion. 

After a period of ~ bo .... t:bo iDoc'allD ..,.. 1."._09'84 

arid tnstea4 a matd.eat solution ... kept for a 

per10d of eix 4aya. '!he EOOq wen --.lDe4 

daUy for l_ion 4eYG1o~ 

The J:OOtGd CU~t.J.nrg8 of Pema.t.J'\II.'-l peppe&" plan 

wen ~ ill tbe ... manner .and .... pIe .. 

I.n fterile autrieat: aolut.ion. 1.1\18 served .. 

conUOl. 

5.6.2. Bioauay of ~e.fne d.lalyaec.t cu1bU'e 

fllva'te Of 1- .Ie'mn 
In t.ho cue of ~ .. f#ee 41a1yaed eul~ 

f11tra~, the rooted CNttiags of tnt! t:ypes aftd 

V'ariet.y ,,~ pieced in SOO ml conical fluke 

contetnlll9 250 m1 of p~f .... d1alyeec! eultun 

~11~ate and ke.pt f.or ft .. daFs. ln8tead of 

pl:OP&gUla.fne dla1yaecl eu1t.un1 filtrate. ~l. 

d.1alysed RJ.c~ + ,....... ~ Uqu1d med1_ 

8eft'ad U CODUOI. 1'he methodolO9Y adopted and the 

obs.".Uona .,... alldlv to tthoae of aoollpOn 

suapena1-. 





.D lilll pm4uotJ.oft of tex1D by t:he patnogtrll ... 

d1ff..--t. Uqald medla 
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Fift l.lqai4 Mdla wen .. ted lor the p~\1C't1on 

of toJd.c _Ubollte by tt.e pathogen (Table 2). 

In all tdae Uquid media .. ~ the propaoul._ 

Ene 41a1ysed culture filtrate adlrd.n1stend Oft 

leav .. produced DeC.1:OUe spots which an QUi_ 

t.ypical for a.R1f1cJ.a1 and natuml 1nfecUon of 

.£,. _WaD (fi»lat;e 1). IlCweYer, lea .... 

inoculated wlt4\ culture media without fungal 

growth (to a.... as COftuol) diel not. p,I'Oduce 

the iIpOU. 

'lhe mexiII\Im 8'J111!Ptcm apnee10n wu ol>serJ'td 

1ft R1cha.C'de + 7Mft extI"aci; med1-. Afbtz' K l'Io1U!W 

of admln18UaUon of ~ c:u.1ture f11vat.~ of th1a 

medi-., an 8.'V'8ftge MaOtio area of t.2 4iametc' 

daVel.oped. The CNl~ filtrat.e of ~t.a1:O 

4ttXUose bmish gaft a ..... necrotic area of 

2.18 lID 41........ '1'be ~ neczoala we_ 
obse&"'Nd in the oeM Of oat. _1 blOtil (1.52 .. die) 

followed by com meal b£otb (1.11 ftIn <U.a) (Table 2). 



Tabl. a. CcIII;>arJ.ooa of d1.fferent media Oft toxin prodUct.10ft '" 

.I._ Bshla (1'0x1D assayed aa average dl~ .f 

necrotic spota foz:mec1 on the lea .... of ". Dlgrw 
..... 10_ Pun1yu.l 18 na) 

••••••••••••••••••••••••••••••••••••• 
Meeft ~;tcn &welopmen~ 1aa .. 

• JI ••• lifT • WF I dI AI •• , u I. fl ........ I 

••••••••••••••••••••••••••••••••••••• 
1.~+~~ 

ext:nc:t. bI:otb 
2. Potato 4ext&o .. broth 
3. COm meal broth 

•• ~ meal !.>nth 
s.. $JIltbeUc medI. .. for 

£I'Ir,1iQ .... 

4._ 
2..18 

._ ... I ••• I •••• .llI 11 _. r ._ .u 

CD (0.05) 

10.28 
6.15 
5.28 
4.50 

"44 

• d Tn. 

9.25 10.as 10._ 
'_75 a.sa a.. 
'.13 ' •• 3 

, .. , 
e.. 9.sa t.M 

.'" ... 11 •• a. I all •••• n • • 
1. ... 

••••••••••••••••••••••••••••••••••••• 

1 I I 

\ 



1 
2 3 
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·TheM ...... Ue lea1Ol'18 f\u:1:.heJ: deW1ope4 

'ger:y QUi.c1c17 Oft the eeccmd day. t~ w. 10.28 ,. 

41amet.v fo~ the R10buda + yeaa1; ~ oult.\ar:e 

filtrate and '.1. nil for potato dexUose broth 

culture filuau. 1'be le ... (4.50 nn) va_ 

ObSUYed 1ft Oft' meal broth CNl'tUre f11ua •• 

(Table 2). 

on 'the third day al_ iDcnasea in fteOI'Otie 

uee were not-toed and J.- vu 13.19 Imt diameter 1ft 

tiae lUehaJ:\la + yean eK'trao1: CUlture ~11 Uate and 

'.13 DIll for 'the oat meal broth. All othe~ culture 

fil vetes abcnre4 nbau.nt1al .t.neJ:eue ill the 

DeczotiC az_. 

'l.beh vea rAlly slight 1n<:.rtta .. 1D the DeC.I'OU.o 

area Oft the tounh day" af"~ tho ad:aift1st.l:'eU,on 

of cu1 ture fil trai», when COIlltmred t:o ~o thin 

dayobs ... aid.oa. Heft eleo. tho maxi .. diametc' 

of necrotic area OIl the lfNW"Y ~re ebaU'Yet! in 

tOO pnpagule-free cU.a1yead cut ture £11 tnt. of 

a1chaftla + yeaR _UNt broth (14.61 na) fo11owe4 

by po1:a~ ~8. br:oth (10.25 mm). The leen. 

waa J.n ~ ... of oet MeG1 brot:h (7.'3 .) fol1owtd 

bJ' oo.m meal broth 'I.sa an d.I.emetc). 
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c.. 1rbe ftf. day a£UZ' t:he admlft1av.Uoa of 

cu1t.un fllvate. then WU rID funbeI: d8ge1~ 

1ft neOJ:Ot.l ....... ~ to 'the uea 1ft the 

fourth _'Fig. 1). 

Sb1:1aUcal analye1a of the fifth day _ta 

sbowe that the ...... ItOCIS'OUC ana Oft 1...,.. an 

ob8en'e4 in the oa .. of R1cbuds + yeast. ext:.I:'~ 

b&'01:b. ..... to t:his is t:he po ... dexUo •• Koth 

followed _ thl ..... ead.ahe4 eynt:heUc madi_ 

for Dxssmb5hPE. tIIh.leb is _ Paz' ,,1t:h the f'!1.'IIlU'4Fig. 2). 

'l'ecbldqUee for acn.aJlg £&at.r p1gIlg t:ype8 anct 

variety aga1ftat. £. 

Lea ••• of • .t.xt.e. opeD polllDatAld and hybrid 

aeed1lftge aDd of ~ Puraiywr-l Yad.et.y wen 

lnooulotad with l,. IIlmllRg. Necrotic apote 

eta&'Ud appearina kom t:he MCOnc1 day oDWU'da. 

ltowe¥el". UDder 1me td.gh b .... d aondlt1ou. _at. 

of the lea .. became tU .. 1eUl'llfS aftd deMyed. 

Duo to t.bla.obaeI:'nt.loaa oov.1d. not be taken beJond. 

the fltim dey (S'able 3). Plants iftocul.at.e4 v11tb 
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1.'eble I. ll.eacUOft of ~ 1 .. ".. of d1~I""" ~ 

and ftr1et.y of & ... 1Docu1&'ted vitdl 

cultw:e d1sc of .f •• '.'IIEI 
•••••••••••••••••••••••••••••• 
Sl. &.- .... ~ of tMIaOUC 8pOU ... _ 
_ • ~. .. 1'1 •••• 11 ..... r * J .. I I , I It ... , •• WE II'.'. 

aoa.Jftdet;y 2nd 4aJ' 3" dar 4t4'l 4aJ' Sell_ .......•................•.... -
1. 15 
2. 21 
3. ,. 

4. .3 
5. H 
6. 98 
,. liS 
8. 120 
9. 122 

10. 155 
11. 18' 
12. lao 
13. lee 
14. 191 
IS. a. 
16. JOt 
1'. ~l 

0.7' 
0.'3 
0.93 
0.11 
0 •• 
1.1' 
1.SO 
0." 
1.13 
O.eo 
0.53 
0.77 
1.lO 

I •• ' 
1.17 
0.'7 
1." 

I._ 
10.13 
to. SO 

13.00 
9.53 

10 •• 7 
IS.to 
11.,., 

14." 
12.33 
11.00 
13.33 
14 •• , 

12..' 
14.00 
11.83 
14.17 

24.10 
25 •• 7 

24.81 
23.53 
24.41 
11.07 
28.33 
2C.33 
24." 

2S." 
23.43 
24.33 
15.a, 
2'. SO 
21.57 
24.10 

2&.2' 

31." 
31.a, 
31.0' 
31." 
32.1' 
32.8 
32._ 
33.00 
33.00 
32.11 
33.00 
31.81 

.3." 
31.aS 
32.10 
31.33 

32 •• ' 

•.•.........•••••..........•• -
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area oft the aeooaa &!q wee ill culture Il\IIIbC 

21 (0.43 -> followed by oultun Il\IIIbC Ie' (0.51 ->. 
The max1.tItta *"I'age cU...-zo O'l the necdoUe U'8Il 

(1.93 JIB) .. obe .... 1ft .... Yartet.y Pann.iJ".1l'lltI 

(Table J). 

on the th1l'4 _, there vae chang_ 1n the 

""'l~ 6f 41J11Wtom 1ft cUffennt cul~u.r... 'Dle 

maxJmum aYUege cU._tar of the necrotic area was 

Ob&e&'Yctd 1n the fNl'bu:e lUIIbC 115 (11.- .l 

followed. by the hJbc'ld ParudY'll'-I (14.'" nm). 

The f..e IMlIlR culture .....,.. 11 ('.20 am) followerS 

by' aulture maIIIbe&" It C •• 53 BIll wen foUD4 to haft 

the least dlaae... for the neazoot:1c ana (~able 3). 

The development ..... ~t.1c ana ... 

found to bo very feet:. in all 'ella t:ypee when 

compared to the a .... 4ay and th1s ranged ,... 

8.47 no to 14.10 J1In <1iall8't:e.C'. '!'he ~ iftaJ:ea8e 

1n deVelopment of ftaCI"OUC arM waa foUDd in aul tun 

number 115 (1 •• 10 !till) followed by the cul.-ture 

numbe.r 188 (13 •• ' _ ..... ,. whenea the min""" 

enlu.-ot'tlnent 1n 41 ..... of 1:.ho necS'OUc vee vas 1ft 

t.he culture mabe.I' 15 ,,,.7 II1II) followec1 bJ' the 

culture mabcr M (8 •• 3..u. 
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Bu. .. Oft t;he fourth day, ~ int8D8it.y of ~e 

symptom .-pr ... ion ahowed cbaftgu and the mJ.nJ.Ma 

llecl'Oa'e --.nd 1ft diameqao was 11'1 the oul'tUn 

numbeJr 1" (23.43 urn) followed by the cultun Il'GIIDd' 

83 (23.54 trill). 11\0 mBJd.IIan, n8 'that of the th1rcl 

day WU 28.33 _ in aultullt ....... 111 fol1oweO by 

28.23 .. in the Panniyuatr.1 (Table 3). 

On the fourth day el., 'the necrotJ.c: area 

dweloped very fan .. in the 0_ of prevloua day 

e.xcept in the cu1 tun I'ItIIIIbc 94, vhare furtbec' 

developnent of DaCJ:'OUe ana ... only to 1:he 

extaM of 4.'0 ,. 41.--... In all othel' 0 .... 

it. nnrJed f.com 10.53 _ to 11.54 am d1 .. ~. 1'he 

ft\.exs.aa. necrosis .e 1ft the cu1twre ~ 21 and 

tOO cui tur. ruibe&" 8' .... foUftd i:O haft 'the mil'a1Rwm 

neczoeJ.e area. 

on tmc f1f'th day aleo, "'e expr •• aJ.on of 

disease intensity varied 8ftIOftg tho 'types, the ~ 

average d1amete~ 0: hl'JCZOt.1c area be.iDg in the 

cul ture number 1" (33.00 no) ,,11:h the s ... 

lnt.ena1ty ift the CNl.blre D\IIIbe.c'a 120, 122 8DCl 188. 

'I'he rreJ.n1mUal necrosla in 41amei;er was found in the 

culture mabel: "14 (31.0' an) followed by the cu1 .... 

IWilI'lbOr 309 (31.33 111ft) and the ou1tue mJIIbeI: 

21 (31.'7 mm). All the otb.1: cut t.w:ea showed 
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the in ....... lflN1a of 8J1'1Ptom exp .... .t.on. 

ObsU'Ya\Wma Oil the fifth day showed tho" 

fu.nhol" 4 .. ~ of fteCI"Otic area wu noot the 

same --'t .. iD. the preYiou day and tilt. raaqM 

,.- 9.11J to '.If lID in d.1amet.el". In t.his caae. 

t:.be maximum wee fouod in 'the cu1tun malbel" II' and 

the m1n:J .. W88 1ft t:he PaftDiyus-.l variety. 

In 9f1Dt'raJ.. it. .. found th.nt there wu no 

oon51steDc".l 111 the davelopaent. of necrotic area in 

each of the: svcce •• 1 ve deys after the 1rJocNlaUon 

of £,. mlm&Dn Oft anacbed lea... of differ: .. 

cu! turee and the Yal"iet.y PamiJ'U&'-l. The 

statistical nru.tlyss.. of &Ita for tho fifth day 

reveals th":l1: theJ:e is no significant dJ.fterence 

between the cult.urea and the vadetr tested with 

reference to tho ~t of eyIIp1:r)ms oo~ 

on inoculaUon with b mamAml' culture (Table l). 

a.to-aaaay of d~ leavea with pJ:Ope.gu1_f .... 

cU.alysG4 cultun tilva" 

?:h0 best med1lD for the mex.l.m1lft pE'Od\lctJ.on of 

t.oxJ.n W&8 found to be the Rlehu4e + yeaat exVact 
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bJ:O~ Fifteen 4~y8 old p~o-free 41aly .... 

culture tl1tl"ate va. used for: aCl'flenint) the pl(t.nta. 

s1x1:eeft typee of i.. Usam and the va.l'i8'ty 

i'annJ.yur.l wen ~ w1th the prnpagulo-f .... 

d1a1ysed culture fl1tzate with the check u 

deaC.l'lbe4 1ft r materials and methOds' and obaervaUone 

were recorded (Tabl •• ). None of tho leavee in 

the check ahoweCi any aympt.oma even after fl"e day. 

of OOOGrYst1on. aut, 1ft plnnts which were treated 

lllth prop-3qul. ... fr .. dlalyMd ault:ure f11tl:'l!Ite. 

the oymptoms t;yp1cal of the nattU'al 1nfect.1on wen 

obneJ:Vod afte' 24 boon of ~1n1Gtratlon of 

culture fIltrate 111 all the pepper t.ypatV'varieqt 

t.estede 'l'bo symptom vas very conaplCNOWt. 

l'wenty four hours after the tZ'oGtme';lt. the mean 

necrotic area in diamobJr in tbe dJ.fforont t.ypee of 

~. I&QIlID ranged fcom 12.63 - to 14.96 mn. '!be 

least vea \488 1n c:rulture manbo&' 309 and culture 

number 120 showed the JlVlXim\R necrotic n.ree 

('1'able 4). 

on the second dey.. the 1_10n &welO!*Oftt 

slightly Inc::naaed 1n all the types of i.. p1qI1p 

tosted. an,} tho dla1'1lettW of tho necsot,1c ana range4 

f rom an average of 14.10 .. to 1'.37 DIn (Table .). 
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Table 4. RaaoU_ of 4ftac:had I...... of dUf..... tnMta 

and VU'ifty of z.. IlvAa bto-uS8J'e(J w1t:h 

pnpagul_fZ'M 4lalysod oult:w:e fl1UD1:e of 

£- RlI;phpp 

............................. -
81. L .. .IIIerI cU.e.et:c' of neczotJ.c spots in .. 
_. "Ctal 1 • all I , I .. , ". we g gl,g, liP •••• PI If 

nos./vane1W let. _ 2ad &lJ' )I'd _ 4th <187 hb.,. ...........•..••••..•........ -
1. 15 
2. 21 
3. ,. 

4. 83 
5. t4 

I. to 
7. lt5 
8. 120 
t. 122 

10. 115 
11. 1" 
12. 180 
13. tee 
14. 1'1 
15. 139 1.. J09 

1'.~1 

13.'3 
13 •• 3 
13.03 
13.50 
14.77 

14.'3 
14.2" 
14.91 
It.3? 
1 ... 50 

13.to 

14.03 
13.23 
13.87 
14.73 
12.63 
14.8, 

14.to 
11." 
16.03 

1,,'3 
la.,' 
17.03 
17.13 
1'.1' 
1'.11 
1 .... 3 
17.20 
15.'0 
1A •• 3 
la.10 
16.90 
11.40 
sa.4' 

11.43 
17.57 
17.23 
I' •• 
11.73 
17.83 
18.23 
18.4' 
18.'3 
1~.17 

18.77 
17.23 
18.10 
17.21 
11." 
Ie. 47 
lB. 17 

17.1' 
18.03 

17.'3 
11.83 
1&.27 
18.13 
18.'0 
18.a7 
1 •• 00 
18.43 
It. 00 
17.81 
18.'7 
1'.83 
lB.'7 
11.50 
1&..' 

1'.1' 
18.03 

1'.9' 
17.83 
18.27 
1"13 

·1&.40 
lBee7 
1'.00 
18.43 
19.00 
17.87 
18 ... , 

17.83 
18.37 
17.10 
18.57 

••..............•............ -
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Third (lay at"c}¥' 1nocN1aUoa. furtheI' deftloplllaftt. 

of til;:: Ilecu:otlc area was YeJ:y slow and it. .l"8ft9ecS 

f.&'Om 8ft avtt.rage c.U0IIHI1:8' of '&.43 lml to 18.17 ... 

However, there was not much d1fference in i;he 

expr ... lon of SJIIIPtomD by tho different cultunta, 

as compared to ...,n« Clay. lIore also, culture 

number 15 .bowed the mlD!mum aYe%'age diameter of 

the noocot,lc ana (11.8-3 nn). followed by the 

culture numb9&' JOt (M.4' II1II), while the culture 

naraber 122 (18.73 am dial aDd ~ culture nanbeI' 

16'7 (1&.33 DIft tie) wen fOUlld to ba'We the maadmual 

averaqe n8Ct'Ot1c --. 

The observatione on the further deftlopnent 

of necrotic area did DDt. ehov allY appreciable 

changea, the l'8rlge in 4iemetU' beJ.ng from 17.17 .. 

~ 19.00 mn. £rom to.he ttblN 4ay. The intorl81_ 

of the BJlftPtDm in dlffaNftt eulttvar's was almost. 

of the same grade U obaened on the thUd day 

(1'able 4). 

Oft ttw fifth day af~ the administration of 

the culture fil traM, then wu no further 

oeYGlopment of J'l8CCOtic ar:ea as compared t.o that 

in the fow:th day_ 
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OblleJ:'9'aUOA on tho fifth day showed that there 

was only gea:y 11 ttle difference 1n mean nacJ:Ot1c 

area (1.83 .. tie) of different typea and variet..y 

of f- I'SIlII when .. ..,.ec! agalnst the pzopagul .. 

free dlalysed culture filtrate of tho po~. 

The m.tn1ftnan average values were obseJ:Ved 1t'l 

the case of th,) culture mRber 15 (17.17 mil followed 

by cu1 b.tre mnber lOt (17. SO tml dia). wbereu the 

ouJ. turo number 122 and 1'7 were found to have ~ 

maxJ.mum avarage necrotic area (19.00 ntn dia) (':able .) • 

.i.itat.1sUcel analyai. of the dat:a revealed that 

there "laa no sign1f1cllftt differences amon:,"] the 

types and 9o.rlGt:tJ tested. when propagule-frae 

dialY0e(1 culture fl1tnbJ of .e. Q91""Yfta V88 

administered on dete.cbad leaves after five 

days. 

lnoculnt.1on with oulture disc of 1:.. RlI.19'1 on 

lesvee of pot1:ed peppel' viDe 

j\S described in ·Materials and llJethoda'. the 

culture dise of tile pa1:bo·~en were tested on ... 

detached loaves of different types to emdy thou 

reacUon te; the ary.ptolft expression. 
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1be lMOI'OUe ueu OIl the 1 ..... of differen. 

cul t.1 var8 wen obser:ved on the eeoond dey aftel' 

inocu1aUoa. Thue ,." alight yarlat.1Oft 1n the 

8188 of the .... d.c arM and the meea valu .. 

ranged from 0.13 _ 11:0 0.28 ... 1be max1Ban 

overage dtemeter of ~tl0 are. waa ~ 1ft 

tho oultU&'e IUIbor 231 (0. aa am) followed by ~. 

culture m:IIlber 188 (0.27 zmtl aa against the minJ ... 

"'Venge diamet:el' of 0.13 .. for tho culwre miabel' 

ltl and 0.15 llIR loa- tho cu1t.ure mnbfC8 14 and 

155 (Table 5). 

on the third day. ... cu._tar of t:be I'IeCZ'OUC 

area. I"aft\Je4 from 8ft ___ age of 3.'2 DID 1:0 5.25 RID 

and all the t.ypes ebOwe4 apphCiable cbeftgee 1ft 

A cU.fferent. tI:'enct 

1D the QrlPtom ~ .. 8180 noticed 

among the tJpee a. CIIOIIp8hd to the second cIar. 

'lbere VIlS an 1~ of 1:he nec&"Otic ana .nngiDg 

fzom 3.74 to 1.00 _ c.Uaaeter 88 eompa.nci to the 

prov10Wl day. The leut. ftGC¥'Ot.i.c u-ea wee In the 

culture m.amber 309 with 8ft _ .... auEl d1ame1:eJ: of 3.92 _ 

followed by the cult.un I'l\8IIber N (4.25 un) and the 

maxJ.mum values were 5.25 .. and 5.16 ... for hybrid 

PannJ.yur-l and the culture I'l1.IIbe&" 21. rupecU~y 

(Table 5). 
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1'abl. S. ReIUftl_ Of ~ 18 .... of dift ..... ~ 

aDd ftd...,. of 1. 8la1JP lftOCUlated wtttl 

oulWl:'e a. of b .'.'me 

.....•......••..... -......... . 
1. 15 
2. 21 
3. ,. 

4. 83 
I. 94 
6. 98 
7. 111 
a. 120 
9. 122 

10. 155 
11. 16' 
12. 180 
13. 188 
14. 191 
15. 239 
16. 30' 
11. ParaiJ'Ul-1 

0.22 
0.13 
0.11 
0.21 
1.1S 
0.18 
o.aa 
0.11 
0.18 
0.11 
0.25 
0.20 
0.21 
0.13 
o.a 
0.18 
o.as 

4.81 
5.t. 
4." 
4.71 
4.25 
4.83 
4.'2 
4.15 
4.10 
4.10 
4.'7' 4._ 
4.11 
4.S. 
4.75 
3 •• 2 
5.25 

12.11 
11.'1 
It." 
11.33 
10 •• 5 
11.7S 
11.13 
11.41 
11.20 
11.08 
11.'5 
10.93 
11.58 
11.05 
11.18 
10.66 
11.58 

18 •• 3 

t'.4' 1'._ 
19.2S 
la.55 
,8." 
20.21 
20.41 

20." 
20.11 

19 •• ' 
l'.SO 
20.41 

18.'" 
21 •• 
19.41 
21 •• 

•••••••••••••••••••••••••••••• 
CD (0.05) 
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On the founb day aft.e.I" inoculation. ~ 

necrotic ana fu.cth:. r 1nc.r:eeuIed rapidly :in all 'the 

typee and .... ..un. of 1J'lcI:eaM in cU.ameter ... 6.21 ftIn 

~ 1.86 -. 1be 8V'aI'8ge d1~ of the 

necft)Uc area of different typea of pepper 

ranged tRIm 10.66 m to 12.11 rom. 1'bere ".. 

sllght ynrlaUon in the intenat ty of symptoM 

tilrpressed 1n different types as COI'I,PtU'ed to 

~t of the thlr:d de,y. but. t:.he minimum tfU obsU'ftMS 

1n tho culture ~ lOt as in the case of third 

day. The culture mIJIbeI> 15 showed ma:ci .. 

n~s.l8. 

Further development of symptom was otJaen'eC1 

1n ell the plants teat:ed on the fifth day. '.ftae 

8vor&J8 diameter of the necI'OUC area of d1ff-.t. 

type_ V8.ricd &om 17.88 ID to 21.50 I!Ifte ~ 'the 

mmd.mta neoroUc ana .. deuatecl 1D the hJ'br14 

Penrd.~1 (21.50 _ cUe). followed by the CNltun 

number 239 (21.3O.J. 2he culture numbeJ:. ,. 

(17.88 an), N (18.5' .J and 11 (18.63 am) 

were foUDd to haft the IId.niaum average d1ame1:e&" 

of the noc.r:otic .... (:labIa 5). 

After four days. the development: of the ftecz'Otio 

area was appreciably 1Dcreeae4 Wi th1n 24 boan and 



the 1DcJ:'eue ranqe4 f&Qn an avorage dimneter of 

5.92 rom to 10.22 am. on the 81x1:h day 11: waa 

obsezved th,;!t most. of t:he 1...... 1Doculai:ed Q01: 

detechetl f&'Om the yine. and fur1:her obBe.t'YatJ.one 

could not be reeorded (l'ab18 5). 
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Statistical analysis of tt~ data for the fifth 

day shoW that the Z'eaCUOft of undetached leaves cpf 

different. 1:lo'PQ8 and 'V'arloq of g. nig'llm agaJ.nR 

~ WllNvoII 41ff_. slgnlflcantJ,y_ 1ho m1nJ.INn 

development. of DeCl'OUC U'ea was observed in the 

cuI ture number ,. wbich vu found to be on par wi til 

tho cultures. 94. 15. 9a. 1'1. 83, 309 ~l 21. 

~ mex1mwn deYel.opmeftt of leaf leaion wu found 

ln tho variety i)aDft1~1 and tho culture mnbera 

239, 122, 180. 188. 115 and ISS were found to be 

OD par (Table 5). 

Blo-yaay of undetached leaves tIlth pmpagule-free 

dlalysed culture filtrate 

All tJ1r'/Peppor type. and v;:u:lety of .£. p19QD 

tvh1ch were 1nocu18~ wi~ culture disc were taken 

fer tho study_ '.the propagula-freo c11n1yaed culture 

filtrate was blO-,)"AY8d against tho undetached 

leoves and obsenaUoas were recorded ae c!eacrlbecl 
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iD 'Mat.ed.a1. and f.1ethode' (1'eble '). 

2he 89d'8g. d1emeteJ:' of t:be nocrotJ.c U'eU 

in <U.ffuet* ~ of £. DWmn varied f.rom 

3.,a rmt to 4.66 ~ 24 houn after adnin1st.rauon 

in the culture n\1IDber lOt and the max1a1un wee in 

pann1yur..l (Table 'l. 
On the ~ day, the necrotic area of all 

the lCH.Wee lncrGUed cone1derably and the 

avaratfe d161'leter of the neczotic area of d1~fennt: 

typen "8a found to be bebteen to.33 nm i» 11.13 am. 

'l'hc minimum W88 obsaned in the cue of tho cul tura 

nUll1ber 100. 

lesion developnent ""--hen cc~~nw:l to first. day. 

":bere wae much va::1a'Uon in the mean dlame'Ur of 

the neerot1c erea Bf.MIn.g the r.ltffenmt typea 

taatal (Xablo 6;. 

l'hree days after the udmin1nuaUon of the 

cultur-a filtrate. t.h0 necrotio urea OD the 1 .... 

of diffaroot pepper v.1Des ',ntre not. found to 

incJ:'8aae to the If)VCls as in the second day. 

the: average didhlSter of the noc,u .. "'Otic area range4 

from 13.50 tml to 14.41 :L."a a.l1dthe min1rm.l'n waa 
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Tabl. I. aeacuoa of tadetaached 1 ..... of d.1ff~ -poe 
and variety of I,. pl.gqa b.to-aesay'ed wl'tb 

pz'Op(i9111-free dialysed culture f.iluat.e of 

~. I2iWvoa 

..................•.......• n._ 
a1. ~. aa,ggra ..... 4l.1tec' of necI'OUC epota ill .. 
no. 'u1tU&"8 • I II I • I. I • r.. • . • . • •••• .a .•• 11... .. •.• I 3d ••• 

nos.lvar1et::y 1st del' 2nd day 3rd day .s1:h day 5th day .........••.••............... -
J .• 15 3.'5 11.10 13.83 1S.1' 15.11 

3. 21 4.as 11.25 14.41 15.25 15.25 
3. 7. 4.16 11.12 13.50 14.15 14.1S 
4. 83 4.33 11.!3 13.91 lS.00 15.00 
5. 94 4.08 11.20 14.16 15.42 15.42 
~. to 4.10 11.00 14.00 15.42 15.42 
7. 115 4.1' 10.83 13.71 14.15 14.15 
R. 120 4.33 11.00 14.33 15.92 15.92 

'. 122 4.33 10 •• ' 1.1. '5 15.11 15.1' 
to. 155 4.25 10.42 14.41 15.58 15." 
11. 16' 4.20 10.91 14.33 15.33 15.33 
12. 180 4.00 10.33 13.83 IS. 00 1S.00 
13. 188 e.oc 11.25 14.00 15.0. 15.08 
14. 191 4.16 10.83 13.91 14.'2 14.92 
15. 239 4.60 10.91 14.33 15 •• , 15." 
16. 309 3.92 11.17 14.00 15.00 lS.00 
1'. Panrd.,...,l 4." 10 •• 7 14.08 15.11 15.1' 

..............••.••....•..... -
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fo\8ld 18 culture manbeZ' 7. (13.50 ilia) while. the 

culture manl::Ma&" ISS recorded the ma.x.1m\p aftr&fJe 

necrotic ana of 1 ••• 1 nil tUameter ('lable 6). 

I'lJu.r days afteJ:' the adlain1avaUon of cul tun 

fil trate on the 1eavee of diffennt t.ypee of peppu, 

there was no appreeiab1e incs-ea.. 1D the necrotic 

area and t.he miftJJmln average diameter wa_ 14.15 .. 

erA tho maxi .... 15.92 lTD. Among the pepper t.ypea. 

there wae no appno.1ab1e differences J.a t.ho 

symptom 8Xt)reaSl0D 81-" four days. ·lbe culture 

number 74. sUll .bowed the minimum. while t.he 

culture mnber 120 vas fouad ~ bave tho maximum 

average necrotio area (Table 6). 

Oft the fJ.ft:b day after admin.1straUon of 

pzopagule-fJ:'ee d1a1J'8f1Cl culture filtrate. theft 

we. no diffuence J.D tho necrotic area devalopnent. 

in d1fferaM pappu typee and the Vend .... eQUe. 

The statistical analysis of the data reveal. 

1mat. then Is no .lgrdf1cant difference amoag the 

t:.ypee vben the pJ:OpagQle-free d1alysed cu1 tun 

f11 trata wee aan.tn1nared Oft leav8. of pot1:ad 

pepper vinea. 
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!be .t.aoeulaUon of patbog'en and a(b1a1stnUoa 

of propagul.e-f.r:ee d1alyeed cult.ure filtrate on 

~he detacbed leave. end' lea ... of potted pappa .. 

plcnts. f i. va days afur the treetmefti:, clearly 

sbO\:ed that thore vas fa un.Uomit.y in ttUl 8YMPtom 

tL"q;~~resslOft in all the mea eM Yar1et.1' ...... 

(Table 7 ~td Fig. 3). The~ ~ 

develOl'.'l'ftfmt vas obeer¥ed Oft det.achect 1 ....... 

inoculated by the culture dl-. It:. nft9Gd '.-am 
an average diaroeter of 31.0' _ to 13.00,.. Oft 

t:he lea ... of potted pepper v1ae, t:he Idn.t..a 

MPerog'e 8ymptom expres8ion va. 1'.88 __ 

a9a1n~t. th~ ~ of 21.50... ... .. ~ 

leave., the pathog_ waa fouac11:o gJ:CIIW YeJ:Y _11 

cau11'19 lU'g'er MCJ:Ot.tc ana (Table , ... ftg. J). 

'lhen the propaqule-f.I'IM 41a1yaed Cftll .... 

fil trate wa. 8dmi'1.ls...... 'ttaCe .. DO" __ 
differenee 1n symptom expreeaiOll 1ft 1dle ~ 

lea ... and leaves of pot'" peppez' viae, ... ~ 

the det.ached 1 ..... hac! alight. ~ ia .,..,.. 

exprea.ioe 88 COIIIp8,l"e4 to ~. of lAafte _ PO"I. 
pepper Viae (TaDl. ". 

'rhe :esul t3 clad'ly ftlYMl the. 1dae a.w 
~ety which showe4 .. u.. QllPtoa ... 
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Table 7. P.eacUoa of 41f~arent t.ypee and .... 1et:.y of 

.f- _ af\el" f1". days of J.Doou1a"_ with 

cu1aare cUac eftd pcopagul.e-'ne 41e1yH4 

eu1ture fila-au 

...........................•• -
51. b ,~ __ 4i ___ of necrot.to epota 1e _ 
no. 1!UlEiiir ••.•. '" ' •. f I II • It ... M •••• I • 11111 II , •• ,. II nil .. 

DOe./'YU'1etr D8'tacbod 18"" Uft4e~ 1 ..... 
... . • U I I 111 I I ea •• 1 II. .e I' '1111 •• 1 H' IU I • e HI.' I III. 

CUlt.w:e C\a1t.un CUlture CUl .... 
cUso filtn_ 4lac filth_ ..........•.•••.............• -

1. 
2. 
3. 
4. 
5. 
6. 

'. 
fi. 
t. 

10. 
11. 
12. 
13. 
14. 
15. 
1 •• 
11. 

15 

21 ,. 
83 
H .. 

liS 
120 
122 

lSI 
la' 
leo 
188 
ltl 
a3t 
30t 

Panni,..." 

31.1. 
31.1'1 
3t.07 
31." 
32.1' 
32.10 
32.40 
33.00 
31.00 
32.11 
33.00 
3lell 
33.00 

Sl.'. 
12.1t 
31.33 
32." 

11.17 
18.03 

1': .... 93 

1'.83 
18.21 

lB.13 
18.40 
18.81 
19.00 
18.43 
It. GO 
1'.8'7 
1,,4' 
11.13 
18.3' 
11.SO 
t .. n 

18.63 

19.4' 
11.88 
19.25 

18.55 

18.'7 
20.21 
20.41 
20.41 

20.17 
19.t' 
l'.SO 
20.4' 

18 •• ' 
21.30 
19.41 
21.50 

15.17 
15.21 
14." 
15.00 
15.42 
II •• ! 
14.71 
11.92 
11.17 
IS." 
11.33 
11.00 
0.0. 
14.92 
15." 
15.00 
15.1' ... -••.....................•.. 

, 
8S 1.60 
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J.Docu1ata4 with cu1t.ure di_ Oft deucned and 

Uftdetacme4 1eat' .. also showed IlIOn OJ:' le •• _ 

t:ntnd tn QlllPtaII apnaa10ft when tile PJ:OP&gul_t .... 

d1elysed cuI t:ure fil vat.e of 1the patbDgen wee 

admin1n....,. 

The mt..rWa\a ~ dlaMter of ft....-oUc area 

was in au1 tun maabel' ,. ()1 •• lltIl). wbeft the 

dei:aGhe4 leaves wen iaoculatet1 vi t:h au! w.r:-. di ... 

OIl po_ted. peppel' plut 1_ft8,. 1t. wee 17.88 _ 

diemet.8&'. 1rl t:.bo oaae Of culture fil ... 

admJ.D1.ot.er:ed Oft 1...,.. of 110","" pepper plants 

also. the same peppel' t.Jpe abower4 the mt..rWa\a 

tUameter of 14." _aearotic uee (Table ., an4 

Flg. 3). 

Similarly,. 

obae.rl'ed in culture DUIIben 120. 122. 188 aJld 1" 

(33.00 _ d1a) followed by the hybrid Panniyux..l 

(32.91 am dial and the aulWJ'G I'lUmbaZ' 239 (32.50 .. 

dial when 1noculoted wlt:b living pa~ an dftaohed 

leaves. 

Leaves of potted peppe&" vine also showed 

e1m11al" necr:ot1c s~ when 1nocu1ated with the 

living patbog-. Almon th8l ... v:end wu 

obeened .. ,hOll the- oul.... f11 uate wu a4ft1a1e1:ered 



on the , ...... of p$ppeZ' 1:ypea (:bOth det:aGhad aftCI 

W'ldeUCdled) (hble' and F10_ J). 

This clearly ift41cat:.es tba~ 1noc:ul.aUon w, .. 
living p~"itbogen and admiDiava.loa of ~ .. 

fJ:ee &a1l'sed cult.uA filtrate will "rYe .. 

pUl:'pOse of teat.1Dg t.h6 naeUOfl of peppu 1 ...... 

against the pa~en. &. eel ..... 

From 'the dlffennt. cultures Of tktU" " .. , 
thfte 1lO(;1ed fr..m ~~ng. wer:e placed J.n 8OOapore 

8usponsJ.on sad ob ...... at ..... went J:'eCOf'6I4 .. 

4eaCJ:1bed 1ft t Matel'ials aDd Methods'. 1he 

results of 'thee. aWdiee an prell_ted 1ft Table a. 

'rhe length of the 41aooloured area .. 

measured on the aeaon.d day at~ placing 1n aooepo ... 

suspena10n aftd ,~ ranged f&'Om an .. rage length of 

, _ 20 nm to 8.14 rra. l'he max.t.rM.ID avenge l~ 

of cU.ocoloured ar:ea wu found in the b.yb#ld 

PaM~l <B.S. aD) followed by the culture 

number 309 (8.10 Ilft) and the mJ.ailman vas 1ft the 

culture mIIber M ".20 DR) followed by the ault.w:e 

numbers 98 and 188 ".30 ea). But there ... 80. 
much d1ffereDCe arIDftg the t.Jpea ten.e4 (Table 8)_ 
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Table a. ~ of nan cutUag8 of d1ffeJ:'eftt. "Jpea 

an4 ftr.f.ety of &- ..... J.Iloculated ,¢1 th 

aooarJOr8 auspeuioa of ,t. RlWYRn 

.••...•.....••.............. -
1. 15 
2. 21 
3. , .. 

f. 'S 
5. If 
.. 18 
7. 115 
I. 120 

'. 122 
10. 155 

11. I.' 
12. 180 
13. 188 
14. 191 
15. 239 

16. 309 

17. Penn1~1 

'.35 

'.M 
'.90 

'.N 7._ 
7.30 

'.ft 
'.10 
1.80 
'.90 
?so 
'.If) 
'.30 
1.80 
1.70 
9.10 

8.14 

13.. 
14.30 

1 •• SO 
lS.50 
1 a. 10 
13._ 

'4.JO 
13.10 
,.3.70 
13.90 
12.10 
13.40 
12.90 
14.10 
13.80 
14.90 
14.50 

23.80 
25.30 
25.50 
23._ 
23.70 
23.60 
25.40 
25.30 
25.00 
24.80 
23.30 
23 •• 0 

23.70 
25.00 
25.10 

26.00 
25.30 

."00 
'9.GO 
".3D 
48.OC 
.7.40 
41. eo 
48.20 
48. eo 
48.20 
48.50 
48.30 

48.10 

41.20 
49.50 

49.00 
49.30 
49.60 

••••••••• e ••••• ~ ••••• D •••••• _ 
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On t:he third etay. tho lesions developed 

further and the 1~ ra.nged fJ:'Oftl an aver&i;18 of 

12.70 _ to 14.80 na. The minJ.laurrl a .... rag. 

l_~Jth of the lesion ... obaOrY'ed in the CNltura 

nUDbers 94 and 161 (12.'70 nc) and the maxiINm 

average values were oboezyediA the case of 1:t\e 

culture ft\Il!Ibor 309 (14.80 nm) followed by 

hybrid ?ann.1yur-l and culture tnnber ,. (14.50 nm). 

In th10 cue also. appreciable difference could be 

noticed in the lce10n development of different 

types to.ted (Xable e). 

un the fourth day. the le8ion deYelopnent; 

was very fu1:. as ~ to thtJ!'d day aDd 1" 

l't.lll9ed from an BYeI"age of ,.10 to 11.50 r.J1l 1Jl 

length. 'lbe miftilllUm 1 .. 1011 deYelopment. on fow:1l:h 

day was 23.20 mrn end the maximum wu 26.00 .. 1ft 

leDq1:h. 

'fhe ranking of tile cu1t1YaJ:s varied fl'Om t:be 

ratiD;'J observed 1n tho tthird day and the mialalt.lm 

averac;e lesion lenqtb wee obaerved in the culture 

number 83. The CNltw:e nullber 309 (26.00 -> 
followed by the 0\1l~ mabel:' 74 (25.50 nu) W8.l'e 

found t.o have the maxim1D avenqe les100 4eYel.opaeD't 

('£0010 8). 
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As 1ft the C8M of leaf' il'lOC\llaUon. 'the final 

obaenat:.:1cm Oft leslOn deYe10pnent was taken OD the 

fifth day. By that:. time. tho lesion aevelopment 

wa. very quick as ~ to 1:1\8 founb day and 

the J.ncrease ranged fzom an average l.engt:b of 

22. eo n1ft tc 25.00 an. The ranld.ng of typee 

also differed and the min.1Ia\Jm average leslon 

deYelopment wu obeerYed ia the culture ~ . 

189 (47.20 nil) 101lowea by' the cult:u.re mabtt.I' 

9" (47.40 zmt). 2be hybrU Pemiyu.1 (49.60 DIll) 

followed by the culture mJIItber 191 (.'.50 un) were 

found to have t:be maxs-. average lesion l~ 

StatistJ.cal analysis of t:ho data for the 

fifth day revealed that there was no s1gft1flcaat 

d1ffe.ntnc:aa among the t.ypea end vuioty __ 

stem au.t:.Un~J8 vere ldIpt; .tn ZOOS£)()Q auspen810D 

(Ta..l:lle a). 

Bio.U8ay of stem cutUngs with propagule-free 

dla1ysed culture filtrate 

:rhe stem cutUngs of the types. which wen 

teat.ed prevloualy for leaf reaction were placed in 

propaqul. ... free dialysed culture filtrate aDtS 
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ob8eI'YaU.. .... ncorde4 aa deac:ftbed 1ft tNt 

'Metanal. aD4 Methoc!Ia'. None Of the Cbeclc planta 

took iftfeoU-. 'l'be obsel.'9'8t1oae were t:alcan up to 

ftve days and the data U'G presented in Table 9. 

'l'be lesion ~ obserted after ~e aacond 

dey &"anged f.com an a~ length of 26.20 nIB 1:.0 

21.00 nm. 'l'he ma.xJ.aua lea.1on deYelopnent was 

obsea:vec1 in the culture mI!Ibe.n 167 and 98 (%'1.00 no) 

anO the cul t:ure "'__ 309 (26.20 mn) followed by the 

cui tur. mabel' M (26.30 am) were fovnd to have the 

m1niImID average I_10ft ~ant (Table 9). 

On the third day. 'the leeton dwo1opment 

increased furth~r an.:l the S'GD')e t>IU from 15. 20 ftIIl to 

'6.00 rom. A~ this stage there was slight variation 

1ft symptom expreaelon tInOO9 tile different type., as 

compared to the position 1ft ~e second day. lbe 

mexiJlUn average longth of leeion 'WaIJ observed in 

cult.ure numbeJ.'S 122 8D4 t8 "6.00 rrtn) and the ~ 

,·nas 1:1 the culture ftWftben 94, and 309 (15.20 em aad 

75.30 ~ nspect1ve1y). 

The obattnattoa t:akeft on the fourth day ahowad 

that there \fOS further 1ncJ:ease Of lesion l~ ill 

all tho 



73 

Table 9. ReacUoft of· ... cuUDga of 41f' ... " qpea 

and .... 1._ of b .... bJ.o-aaeayecS with 

p~_fne c11a1ysed culture 111 ...... of 

............•.......•.•..... -
15 
21 ,. 
8' 
M 
t8 

1. 115 
a. 120 
t. 122 

lC. 115 
1t. 1" 
12. 188 
1:1. 188 
14. 191 
IS. 239 
18. 309 
11. iWan11'11'-1 

26.M 
26.to 
26._ 

26.30 
26.30 
27.00 
_.40 
26.90 
26.'0 
26.60 
27.10 
26.80 
26 •• 
26._ 
26.70 
26.20 
26.50 

75.70 

".eo 
'S.to 
".10 
75._ 
'6.00 
75.70 

'I." 
'6.00 
'1.70 
'I. SO 
,..10 
'S.to 
'S.to 
'1.90 
7'.30 

".to 

H.GO 
N.­
H.20 

"'10 '5._ 
H.l0 
".10 

".20 
96.00 
H.2O 
9S.eo 
,a.30 
'1.10 
H.70 
H.to 

".20 
N.l0 

1 .... 

lM.l' 
106." 
101 •• 
106.20 
105.70 
lM.2G 
1M.tO 
10'.30 
l06.to 
IN.1O 

100." 
1M. 10 
106.70 
106.10 
10S.tO 
10&.10 

......... ~ .................• -
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folJ.o.."zed by C\lltunt Dl1Il1ber8 lee (".70 ra) ana 

16' (95.eo 11ft) and the lftIIUd.rDqn was found lD culture 

numbere 115 ad 191 '.'.10 na) followed by cult.ure 

number 2. 'H.IO DID) (Table 9). 

On the fifth day. the 4efttlopment of 1 •• 1oft 

vas V&zy small .. compared to the posl uon in 1:tMt 

fou1th day and this Vii.l'ied f~ 105.70 nm to 

106.90 an. 'lbe mexSaNm avorage length of l .. ion ".. 

ObS6rt'ed in the culture maber 155 (106.90 nm) foU0we4 

by the culture ntallber 180. the hJbr1d f,"amU.l'\lDI'l 

and the eul. t:ure Dl1Il1ber8 191 (106.10 ma) and 

83 (106.60 mm).The m.f.rWag,n average leftqth ~ 

leslon vaa obsU'Yod 1tl the ca .. Of culture number 

98 (lOS.,. nm). 

StatlaUcal analysis of the date showed that: 

there was no significant difference 8IftOftg the typea 

and the "llS'1o'ty in reepect of symptom expr ••• lon when 

stem cutt.ings wen placed 1ft pzope.gul. ... fne cUalyMd 

culture filtrate (Table 9). 

on the fifth day. the 1981Gb devolopment 

ranged fzom an 8YOhge length of 105.70 _ to loa.tO 11ft 

among the types ploced in cu1 tun filtrate whonaa 

in soospoz:e auspen81~ the length of leeion 

devolor.ment was only fJ:Cm 47.20 IJD tiO 49.60 nile 
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'lbere WM __ much cUfference a!lOng the type. 

in length of the I_10ft whet:hU l~ was p10ced .1D 'the 

zoospore suspen810a or ill pmpaqule-free (JJ.alyaed 

aul blre fl1va. (Table 10 aM! .fig. 4). All the 

pepper ~8 __ ted .... foun4 to be highly 

euacept1ble. 

lnocu1at.1oD of roou with aooapore suspension 

The rooted ~. of cUffereDt type. of 

,t. U9E'B vue 1rtocu.1et.ed With tho aooepore suapeDIIiOD 

and observaUona we.t"e r:ecozded. as deecr1be4 1ft 

'l-tater1als and Methodat • All tho types ~ 

were foUnd to be ~le to the patbogen aDd 

those t:ook inf~ and 1nc:.t.t.ec:l tho aymptcna. No 

eyDIf)tom waa da~ in contzol. From second day 

oowards. the naerotic symptoms were obsened on 

the roots and the obserraUons were taken Up to 

f1ve days. On the sixth day. the entire roots wen 

either decayed or d1saol.cn.u:ed. The obs."at.1on8 

recorded on the dev'elopnent of d1ecolouraUOfl are 

preeent!ed 1ft ~eble 11. 

;.1ft tho secoftd day. aftel." inoculation of tt.e 

*»eta w1 til Goo.poc. auspenaJ.oa, fteCJ:'OUa lesion 

development vas obsen'8d and the ~1: of 8'geZ'age 
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• 

'bbl. 10. ~1oa of a ..... Ung8 ~ dlfftIhDt. typ •• 

aM vd'S.et.y of .£- p&gmp aft.d" f1". __ of 

1noaa1 .... with ~ 1NspeD81oa aft4 

propagul ....... d1alyaed eu.1t.ve fil ___ of 

........................•..• -
1. 15 48.eo tN." 
2. 21 .'.00 '".10 
3. ,. ".3D lOt.DO 
C. .3 4&.OO 101.eo 
s. 94 .7._ IN •• 

•• tI 47.eo 105.70 ,- liS 48.20 106 •• 
8. 120 ... - 1H.1.O 
t. 122 -.20 10 •• M 

10. 155 48.10 IN.to 
11. M' .... lOG.1O 
12. lao .,,'0 1 .. 70 
13. 188 .'.28 lM.l0 
14. 'tl ••• SO IN.'' 
11. a. .'.00 106.10 
16. JOt .... 101.tO 
17 ....... ,..... " .• 106." ............................ -



FI'c;3 4- - Reaction of stem cuttil1~s of differen.t types/variety of Pipet ni!ltum after fjve days 
of inoculab'ol1 wil:h zoo5pore 5tJspcnsior1 ~l1d propa~ule -fr-ee dialysQ"d culture flltratQ of 
PIzJllqP6ffto'ta ,Balmi'llora. 
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Table 11. Reaft.t.oa of a:oou of dOt.ed CNtt:1ngs of 

411'_"-' ,,» .. ehd varlny of .f. ~ 

lDOOUlate4 wit:h lICOapoA auspena1an of 

I_ M I ,''' • 

..•..........•.............. _. 
:: tat .. • __ 1 .. ~ of leeJ.oa ~t ... _ 

a 11""8 • • 1 FIllA •• In. __ ••• Wi llftlb'l nln It ..... 1 J •••• 

ftOa./'ftd.ftF 2nd 4aI' Wdey .... - Sth_ 6th., .......•....•................ -
t. 15 a..e. ».50 GG.40 9,.81 10 .... 
2. 21 2'.03 'I. SO '1.86 '4.50 110.10 
3. 1. 27.13 41.1. 8.33 94.10 10'.10 
4. 83 26._ ,,50 11.16 94.66 101 ... 
S. 94 24.30 sa.OO 85.33 92.53 loe.SO 
a. 9. 21.83 40.16 It.Ia 94.83 10e.l. 

'. 115 2"50 4t.33 .9.50 .S-OO 105.SO 
8. 120 26.83 4,,5a 73._ 14.33 10e." 
t. 122 26." CO.83 69.B3 92.16 10'." 

10. 155 26.03 4a.ll 10.00 M.50 lOS." 
11. le, 21.46 39.11 10.00 92.61 108.83 
12. 180 26.00 45.66 10.50 94.36 loa.so 
13. lee 27.00 fO._ '3.00 93.33 lot. 10 
14. 191 26.40 4t.66 68.83 .s.,11 108 •• 
15. 231 27." 42.83 .,." t3." tot •• 
16. 309 H.IO 42.23 13.10 91.50 108.1' 
11. Pand.,.......t 2'." .3.M '4.66 '''00 110.SO 

•••• 0 ••••• 0" ••••••••••••••••• _ 
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lenqt.h of la.ion dWelopment ranGed fJ:Om 24 •• IIIn 

tID 27.66 -. !'be ~ lee.t.oa ~ .. 

ob..".. lD the CNltun m.IIIber 2. and i:be bJbr14 

Panni,...., (1'7._ aa). lbe culture maber 

,. (24.30 aa) .... 1. ,,,00 nrn) were found 1:0 have 

the .in"'-~ laDg1Gh of 1 .. 1on (Table 11). 

Oft 'tho thUd def'- further development of 

diaco!ouraUoD of t:oOte was obse.rIea and it Z'8ftge4 

feam an average leat;t.h 01 •• 00 ntn 1::0 45.66 ... 

In all th(~ ty:p~_ trb ... wu iDaftta.8e in the ~ 

4evalopftent but the mia... 8"NI'8ge longt:h of lee10ft 

wae obsGS"YGd 1n tilo cW. t.ure Il\1mber 94 (38.00 na) 

follOt-!ed by the cultun maber 83 (38.50 am) aft4 

the culture mDbcC' 1" '39. t. tmI). 1'be ~ 

le.1oft le1lg'th ... obsen'ed in the culture Il'UIIabc 

180 (45._ mm) foUowed by 120 (45. S3 rmn) ana 

21 '41.50 na). hben ~ to the second. day. 

the increase in 1_ton dev'elopftent on the roots 

was much faste.&' on tho fdl'rd day end it raD"Jed from 

11.10 nm to 11." .. in length (reble 11). 

Further progreaa in symptom 8X!~reDfl1on W88 

noticed on tile four1j) &sr. OS ~Gd to the 

express10n on tho thUd day and the 1ncr... in 

lesion developnont ranged f.am 24.04 tmI to 32." ... 
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The max1mum c1ege10J,De'1lt. of lesion on the founh 

day was lOUD(! J.a l'Irbz'1d Peftniyw:.l (14.66 nrn) 

followed by the cna1bft 1'N1Ibel' 120 (13.90 nm) and 

309 (73.70 1!Ift). The oul. ture maben H (65.33 aa). 

15 (68.40 0Ill) aDd. 1'1 'ea.83 nil) ware foUftCi ., he_ 

the m.1n1lalD INlon ~t (Table 11). 

'lbo leeion dwelopment on 'the roou lne ...... e4 

furthor on the fifth dey In all the types Sftd it. 

varied fl'Oll 20.33 _ to 27.20,.. 'lb. m1D1RNm 

average lesion length obeerYad on the fifth &iW 

was in the culture D1nbe&" 122 ('2.1. am) followed 

by the culture runben H (92.53 arm) and US, (92.66 na). 

'!be hybrid Panaiy\U)ltl (16.00 mn) uhJ.bl ted the 

maximum i;;ftrage I_ion dM"e1opnent followed by the 

cul ture manber 309 '95.50 ntn) ana 191 (95.16 na) 

10 lenqtn. No mar1ce4 difference in tho l .. lon 

development. could be noticed among the 1:.ypee ......... 

ObaerYat.lons tulken OD the eixth day show thai:. 

lrrupecUve of the lengt:b of involved 1'OOt:e. the 

entire root. syataa .. e1thec- deoaycdtpr d1acolound. 

t'1ea.Buretnents of the l_ion &welopmont were recorded 

1n tOJ:rnS of the' avtu:av• lengt:h of the longest 

roots and the data are presented .tn Table 11. 
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StaUst.ical. analysis of the data ... not. 

pos.ible since t:.be en'tire zootIJ ..,.... deo&yed withJ.n 

six days in all the g,. p1gIlp 'types and Yad.ny 

when 1noculated with aooapor:e au.spene&on. In 

t.he Ught of ~ ebc.We facta. the obaerYa~OD 

recorded Oft f1£fdl 4ay after 1noculat.ton of the J:OOU 

with aoospore au.apenai..- ... subject to statistical 

analysis antl the ditfel:1mce8 t1eftt found not. to be 

s.1.gnlf1cant. bat.weeD different. types and YU.i.et.y 

tested. 

Blo-usay 0:: J:'f'.JOts With pcopagule-free dialysed 

C"u.lture filtrate 

The rooted ~tirig8 of all the g. A1hiCP! 

qr..ea used In the preseM. study were placed in ti\e 

culture filtrate and the obsen'at1ons were racor:de4 

eo de8ct'1bed 1ft • Ma~a1s and :'letboCis'. Data an 

presented 1ft Table 12. 

All the type&I 1:e8t.d developed s1m1lnr aymptoma 

•• noticed '«len inoculated t-..1th zoospore suspenaion. 

The lesion devoloI.mlent W88 recorded fzorn the second 

day onwarde but the enUre roots were fou.I'l(l to be 

.1 ther. dIK'layed or d1eooloured after four day .. 



81 

Table 12. Reaction Of rooted cutdnge of. dUferent. toD­

and yan..,. of i.. aka b.lo-auayed wi'" 
propaguJ.e.f .... 41a1ysed eul:ture fl1t:.nt.e of 

g...J .. .. 

•••••••••••••••••••••••••••••• 
:: ~. ~.!~~ ~~J:~~~_~~ ~ ~.t 

aoew'Yar1et.J' 2D4 day 3a'Cl day 41:h daJ' 
•••••••••••••••••••••••••••••• 

1. 

2. 
3. 
4. 
5. 
6. 
? 
8. 
t. 

10. 
11. 
12. 

13. 
14. 

15. 
16. 

15 
21 ,. 
83 

N 
98 

115 
120 
122 

155 

1" 
180 
188 
191 
23t 
309 

• '.50 
4'.10 48._ 
48.33 

48.00 ,,,00 
,I'." 
, •• 70 

'9.20 
50.23 

"-" .'.53 
".'6 
49.00 
49.10 

.'.50 
50.20 

98.GO 
100.10 
'S.56 
98.00 

'2.8' 
".16 
99.43 
9'.80 
9t.33 

100.83 

9'.66 
100.00 
"_66 
".M 
,8.93 
99.83 
99.33 

10'." 
110.31 
101.60 
10'.50 
1M. 16 
108.33 
108.eo 
109.3S 

108.00 
108.10 
lot.66 
108.50 
10a.8' 
108.00 
10'.66 
110.1. 
110.00 

•••••••••••••••••••••••••••••• 
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Wbe t:he zoobtd eut.t1ags .... placed in 

pmpaqul .. f .... dlalJ'Md culture fUtrate. the IAM»D 

developMmt. Oft .no seaond day W8.8 very f"- and it: 

.ranged f&'Om an --age leDqt:h of 46.80 am to 50.21 .. 

Tho rnax1mum iWe~ l_ion &we1opnent ... in the 

cultuxe Jl\ebe.- 155 ' •• 2)'" fo11oved by the 

PannJ.J'U.D-l YU'i.ety CIO.2O an) while the cultul:e 

nt1lllben 98 (41.80 aa>. IS '47.50 nm) and 180 C41.53 aa) 

were found to haft the .in.SmuIR l ..... on devel.opneDt:.. 

on the th1rd day al,." tile l .. lon &welopment 

wae Yery feat end 'this S"aDged f.can an average 

length of 92.83 .. to tOO.83 _ in different ~. 

'I'be m1n1nun 8YU'898 l~ of l .. ion de'N~ 

vaa 1n t:he cult.un ~I~.f ,. (92.83 zmU followed by 

tho culture ~,. '.1.56 mm) and 98 (".16 at). 

'llle cult.uJ:e numben 155 (100.83 aal. 21 (l00.SO DIll) 

aa4 lee (100.00 na) wen found 1:0 have the maJd.IuJ 

lesion l.en9'th (Table 12). 

On the fo'w:1:b day aftac' plecinc] the J:'OOta 1D the 

culture filtrate. the eot.1re I.'OOt length of all __ 

was found 81 tber J.'O .... O&" discoloured. 1'be y ... tadDa 

in the mee8Ul'8Mnt of the 41ff __ t typu .. only 

due to the "artaUoa 1n the 1eftg'th Of the 10110-- zoo .. 

As the entire root lengt.h ~ au it.ypee wu ~ 

the data .,\1ld DOt :be aNbjeoUd to etat.f.eUcal abel". ..... 

Fut1:be&" obse&"V&tioDa .... QOt nao.rded. 
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Dlact1SS101f 

dtseue of Hw "" all 09W the peppc ~ 
vaeu of tile \'Ic,,:14. 1ntegI:e.te4 dis .... ~ .... 

ad chaI1cal eoftU'Ol baa beeft ttbG avataa' foJ..1owed 

in the peat to coMII:Ol iml. iIrIponant c.u.s .... 
(HQJ.lazo. 1''', Hol~ ... Mont. 1963, ''''8$ ana 

ShG.rma. 1'?6I AM.......... It'" 1978, lM1 and 

14 .. .., ....... tHO). JbHtger. durbg 

ep1pbytotioa. np14 COftuol canaot be ~ fnm 

the above et.cat.egy of im:egI'ated ~ 1ft 

euch aJ. waUoraa. the pJOblem cea be tackled 

.ffectively by ~ .... iSUDt/tol __ t. ftrteU .. 

\IDder ou1 Uft1:1oa. 

£. IISP' 1a bigbl,. ~. 1ft It8toue. 

g&'OWft fI'<D tile ••• a. .f OM 9U'iet;y IJbov IfttiIldcel 

d1£ferencee and __ of __ wUl be VUe to the 

p8l'8ftt.e1 qrpe. I. I. wU 1alowft that ~ _t:n 

of origiA of 1 ............ ~ greGD 110119_ lonna 

of Neat.twn Gba-. and. 4t.......u.t:J' of URK epee'. 



'8 nodGed 1ft tbe ....... ,_ ngloft of 

theee VeoU (o.bl.. 1.1., PUl"MgJ.ove. tHe). 

J"U.rthar. 0geI' 100 .. lUvars of 1)eppe&' are beiag 

MeJ:cy. 1918'. 1Ip101caUorl of _t.un1 

be~_lclty of "'e ocop and d1ven1fled 

ch8r8Ctel's of newly ..,lVfJd opaIl poU1naad an4 

hybrid seedl1age _be _..ned to be quite 

valuable ..., 4erv'eJ.op .... 1.U.s .... 18t.ant to 

1:h18 Ye.I:'Y auto_ cU .. ..... 
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InfOJ:lm\tJ.on Oil Co .... 1atance of black popper 

and allied species 18 .egn (MUllor. 1936, HDUidaJ' 

and ~t. 1963, Ruppel cmd ~ INS, Leathel'. 

19." 'J:umer. 1915, 197" Aloonen .IS al-, 1'72, 

Soma and NMblaz. 19,., selma.lS al., 1910). The 

reactJ.OI'l of large ml1ect.1on8 of wlld t:.ypea of 

hybrid seedl1ft:;Ja of culU...an to 1DfecU.on _ 

1:he pathogen can be aweu.ed lI\ICCe8efu11y oaly 1f a 

rapid scnania9 tIec:taII1que la .".Uable. 

Many pat.boqeftJ.c f\DJ1 and bMteri.a are laIowa 

t:o pro4uce t:oxIDs. lIfh10b an iDjvl.oue to the bo8te 

and some of .\lOh subs __ an 41 ..... ~. 



85 

'l'beH t:ox1c JI8tIII')oU tea pro4\1.oed by 'tho pathogeu. 

play a s.1gD1f1caM. role 1ft pe~.ia. 

.LUI:' the laat. ffJW <lecadea. much attention wu 

foown,ad Oft i:he IOH of tedft in t>!Jt.h0:1en1e plant 

diaeaaea. It. goocl lIWIIbe.r of plaftt pathogenic tungi 

which oa11ge ae.~ve plant d1eeaeea hea 

been a1:U::aed in detail. 'lh18 include 

liI1mlaVaellltadr. XISStGII causing the Victoa. 

bll>Jllt of oata (Maahen and 1'1UX'phy. 1946, 194', 

~~beeler and ,~ 1954)., 61t;e'iDII~1 JslB;b&a.' the 

cuual. nqent. of ))lao}; ~ of Japanese pear 

('taJlaka. 1933, H1l:oe a..,,6 t.oe. 1954, Iilroe d. a. 1958). 

ur&s2P6i ;UtiAAtM caust.r.; the milo disease of 

aocglNn 'LeUkol. and Pollak. 1N', Leultel. 1(48)., 

i.. &aiel",. gm,. i:he eaaue1 orqanlam of 

blas~ of rice (T~1 3nd KaJl. 1954, tiS,). 

<:d\atQCX!3;Y f_r~1Sla causing aweet potat:o rot 

(Urlt.en1 and i\)V1:"awa. 1959),. 9911t1ieV1cbpm 

9,.. .. £1.01_ caunlnq a ..... of leaf BpO't aDd 

leaf bl1~:.ht diseases H-u and namekrisl"lnan. 

19'3), ~nd fbJ'tsmhhB 1pCIItM. caus1n:J la_ bl1gb~ 

of potntD (BomebeCr... 1956, savel' .. and Hubu.. 

1961, Seidel. 1961). stMllarly a large number of 

plant. patborJeMC bGctoriG like £1_ totes" 
the casual alent of td.14 fHe of tobaCIcO 
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(Claytoft" 19'31 an.. 1959). 2.~. 

~I_ ceueJ.ao the baet.erial caftk;.)1' aD4 

leaf sr." of ..." fIru1t ..... (&dJcIton aDd 

MoD~l. 1965) eIl4 .... a&Mlail 
causing the halo bUoh~ of ... _ (~_# 1910, 

H'U_ and ~ It.) wen fo1md 1:0 pZ'OdUce 

powecful tox1u bot:b .In aulb.U'e and .ift tao .. 

Yoder (1991) atated th;"t meu1ngful trt:.udl .. 

of the role of P'1~ ~ ~ ill 

dlsea88s OOs;)end Oft u~ i'\u:'thec.. texin 

18 orlytnally deftDed _ bioalNMQ'. 

In 1:bo pr:eaeD:t ~. 'tbe p~u1 ... fftle 

dla1ysed culture fl1t.ntu of £t p'll&YUI .t.n 

dUfuent l1qa1d CNlt:una ... ueaye4 eqaiut. 

£,. rwma 1....,.. 'l"he.,.., __ etcpreu.loft _8 
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almont. the ..... 10 t:ha case of nat.ural lDfGCUoft 

by the pat:bogen (Plato 1). Tho crit.e.l'ia 

prescribed for a pbJ'tOt=oxI.n by Gnn!U (1972) bee 

been fulf11l.e4 by the above ~ 

study. it eM be ~y presumed that. the 

propegu1a-f .... 4te1yM4 CNltun filtrate of 

I._ 111.'l1li in 4iff...-t Mdt. baving toxic meabo!'_ 

1s lAjuriou tD the ~ ... JIl9Ir'. a.te findi_ 

,. in eonfomJ .. ty w.t.th the naulu ObteJ.nect twy LM (1.'3). 
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1'be p~ of toJd.na by different. orpns._ 

vari_ vJ.4e1,. ...,..ung to the CNl tw:e coDd1tiofta. 

ftutrleata. __ , __ ....... pit of the me41_ et:o. 

(~. 1981). In the pr:uent studt .. , out of the 

five media t.eRecJ. ...... toxin P~OD "... 

obtained 1D Rlobucle + yean. exU'aCt UqUid 

medium Crable 2). The abil1't7 of plant 

pathogenic moxo.oJ:98fti __ to produce relatJ.w1,. lIOn 

of toxic me~lltu iD a complex med1aa 1s already 

.atablished by MII7 wor1cen (tHna~ 1968, Holt.t.Dtc 

aDd ;;Jlnden. 1'70, Dnw 81'ld Demain. 197'7, Gj,lchrln 

and \.:Jrogara. 191" Mttcbel.l. 1915). In a 

synthetic medium when yeast. ext..rnct. 1s ~ 'th18 

becomes a complex me<lle. 1be abil1ty of plant 

patbo<Jenic m1CJ:O OZVal- to pJ:Oduce more toxic 

meteboll tea .in erath.tic modia enriched \-,1 'tb 

yeast extrt)Ct has been reported also by Gilchrist. 

mad Grogan (1917'. The pS'e8ent. study confirm.ed 

these earlier finding .. 

varlet.lea of i.. .... .... 8CS'eeI'led aoe1Mt tbe 

quick wl1 t pathogen employing "labla 1nocula 88 

well as pmpagul. .. fJ:e8 4lalyaed cult.ure fUtnte 

containing toxJ.c met.eol1ta of the pathogeD. 



In both the methode. ~ deVeloped Oft dUfennt 

plant parts were 81mll<1r ind1cat1Dg ~ podibll1qo 

of employinG propagule-ffte culture filtute 11\ 

eonen1ng of peppeJ:' von...... against,.. IIW!ID. 

Thls 18 in ooftfODl1~y w1th the work of Lee (19'73). 

whO reponed that tho cu1a.u:e fUt:nte ~ 

the t.oJd.c motabol1 to of ~ pa~ could be WHId 

as a tool £-01' ccnenitIq luge nanbeI' of ,i.. .sma 
typea. 1'be abilltoy' of flIIRbShQa 8pp to 

pJ:Oduce toxic me1:abOlite a Dam was p.l'Oft4 ty I. 

other workers also (WOlf. 1953, ~ 195&, 

8aYel'.". and RUb1rl. 19431 Sidel. 1!>61). 

As 1:.he pathogen lnfec1:S different pu't.tJ of the 

plant. Mmely. lea.... 81:an$ and roots. the 

reacUcft of tho pat:taogen on the dJ.fferent sUDOIptible 

part. baa to be studied. fbl11d.ay and Jt)wat (1M3) 

and 'l'umG£' (i9?l , .,,) b:aa..cl roots and &a1:aahe4 

loaves of d1ff.reft~ c:ru1U1PaI'8 of I.- "'SIll! and fiRM 
spp. to alJCGl'talft __ i.e' nlatift 8tl8CeptJ.bl11ty and 

res1ot:ance againn z.. M'm&1H.. Leather (IN7) 

and AJ.cone&'O .IS Al- (1"2) used ~ 1noeulat.t.on to 

screen the cult! ..... of ,.. ataJam and aRK ap. 

Ruppel and A1meyda (1.965), SUma and Ne'tbiU'.' (19'79) 

and SU1aQ Sl.tl- (1980) COftduct.ed 8CS'88Il1ng of I.- "aM 
"arioUs. and PAQsI app. V'&muc;h root 1noeulaUoft only. 



1ft the pre_nt laveat1gat1on. d1ff~ 

plant parU, .......uy .. det:ached and UftdeUClhod 1 ..... , 

s~ cu~. end roots of cntJ.r.lgs wen inocula" 

adoptJ.no va41Uonal methode w1 th cul tuJ:e dlac and 

8OOepoft ~loa. J\pU't fJ:CII t:heae. ell 

plant pana "... bio-eeoayed wloth ~ .. fZ'M 

dlal.:rseCi oulture filuate. 

Doth detached as .aU sa tmleteched leavoa 

were inoculated vi tb culture disc. 1."he syraptola 

tlevelop&DGftt 48 hours efbu:' inoculatiOn .. Dba ........... 

The flnd1n;js on th1. ere iD ~nement with p.r:evioua 

observeUons (Holliday and ~. 1963, 1Ume ... 1971, 

Alaonazo .& al. U72 and t-.oott.y & AI.- 1910). 

1:be pmpagule-fa:ee d1a1yaad cul t:tu;e. £11 __ u when 

a4m1ni£lteJ:ed Oft the "PPU' surface of the 1 ..... 

after s11iJht p&".t.ckJ.og. pJ!'Oduced tho serne 8y111)i:Ca 

as that of the 1lloculat1on with culture 41.. . Dli. 

cleo.rly 1ftft4.cate8 that. tho p.coJiagule-f.ao 4lalyH4 

culture fl1t.rate COft~ toxic metabolite of ttl. 

patbo<:;etl can also be U80d to te8. the reacUOIl of. ~. 

leaves of ~. 8lH1a JA~ of using viable 

propagule of the pat.bogen for thi$ pucpose. 

Lee (1913) baa aoDduc:ted a ~U_ eft10acy 

of toxic metabolite of tile cul:ture flluata of the 



pat:.ho<jan arM1 the vadlt:loft&l tnooulaUon with 

pathog-. aut Me studies wed .tesV1c'*1 oDly to 

sUm cut.Uagat. MDJ.n.i.8tnUon of tI¥a ~ .. f'" 

d101yu04 CNltun filtce.te for usaying t:be toxic 

metabol1 te of the pathogen Oft the 1..,. is t;be 

first attfJDlpt in..t.. II&9Qp. SCme w.ckel'a bave ... 

the cult.ure f.tlt.tnt.e of different spoc:1ea of 

i7lJSi9pb$bta for oonduct1ng loaf aS8.Ys ana thGJ' 

5ucceeded 1ft get.t.iftQ tho t:y-~ical ~t.oraa 

(Ro~bec!l(, 191&, saveltfJlfa and Rubin. 19631 SeJ.4e1, 

1961). 

zdnJ.ft1stratJ.on of pr:opagul_fne cU.a1ysec1 

culture filtrate reeu1te4 1D the 4evel.op»nt. of 

leslono within 24 hours. while 1nocul.<lt1oD with 

viable pathogen shoved 8;}JIpt:or:l axpreealOD only at .. 

4G t1OUE's. 'l'b13 1s R1:ributablQ to the possible 

'time lag required for the pathogen for lnfect1on. 

est.abllshmoot and eoloft1aaUon w1 thin the bon 

tissue. Sinee the toxic metabolite is intI:oduce4 

d1rect.ly ute the hoot. Uasue al.()ft(J with the cu1tun 

f11t.ht.e. rapid dttfusloft of metabolite into the 

host cel~ 10 ensured. Howev'er. the expreasioa of 

aympuea .... nptd foJ:' the fint two days only aD4 

there waa no fufth$C' ~t. of s~toms aft:eE' 
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fOUr days. aut 1rl the oeae of • .lable pa~ 

t:Jle d.-lop1leftt of necrottc I_10ft wee slow Sa the 

beglna!ft9. It was very npld 8f~ tbt'ee daye 

Md on t:ho flft:h 4ay the emU .. leaf becanG 

~iseolou.t"ed and deoaye4 (Tabl.. a a1l4 ,). 

It. is possiblo t.h :2t ~1cted growth of! .. e 

pathoc";Gn 1ft the hoot. tissue lIftd.er ooDJ.ul emr1 ...... 

mont (TEr.ll'craturo 20 to 22·C eftd ~a.a haU.c.U_ 

favoured the rapid ~i: of leldons followed 

by ccmpl-::t.e destruet:1on of ~a hoat. tJ.8aue. 1ft 

t.he ease of p.ropngul_.free 4lalYHd culture fl1uat.e. 

th',: quant:i t.y of dtffusab18 tDx1c eubst.ancee wu 

relaUvely leaa_ the ~t.y of propaqu1e-fzoee 

dlalysed culture fll'tl'a1:.e ac:'bin.t.s~ being 0.05 111 

oftly. Hence the t.issue de8UUO'Uon ... a1ao 

propoJ!1tlo.nat:ely l.imited. Oft the fifth clay oftK 

t:he ~nt$t:&'at.tOft of cul tuft fl1U'ate. then .... 

no f\'l.rtiler deYelopmem: of lI8CZ'Ot:io area .. ~ 

to the ..... on 1:be fourth day. 'r;)18.188.1'1y 

lnrU.e8us that the enUre tox.1c met:ebol1t. .. 

available in 1:b~t.ur:e filtre_ baa already 

diffused into the U •• uea of _e leaves td.'thiD foUl" 

days. 



Tbe patten of leeton deftlopMnt Oft ~ 

peppes- laaws ~t OIl l.aeaulaUoD with 

Yiable pntl10gen and dialyse4 pnpaoule-fne oult.ure 

f11t:rata was almost aimJ.lu to that of dftaohe4 

lea"... In the fo.t:m8.C' caae. the 1DocUlate4 

lcavos wen shed aft.er £1 .... deya. 

A ~arlson bet.wef;m the d.frIalopr!~ of 

necrotic ana on ~ a."\d undetached 1 ..... 

sOOt! thct i:ho leeion develOpment was ftlpid aDd 

.tnt.enne on (1et..3c:i1eU leaves as COltt)oreJ to 1DocUlad.oD 

wi th v1Gble ~:Jc1tilQgen. .:Jut such a dif£....-ace could 

undetache4 

leaves tc wbJ.ch cult.~e ftltrate was a~~ 

(Tabla 7). 

'tho 8low deYolopment of lu10ft and ~araUftl,. 

smaller: nec:&'OtJ.c: ana ob8e.l:'V'ed on the Wld~ 

leaves 1s ccpllcable Oft the be.81a uf the boa_ 

reac1:ion ana the .nai~ of~ by tho living 

plant tissue. agel .... t:be .ucl( of the pathogen. 

t,nan 'the toxic metabol1te 1s dirocUy 1ntI:oduoed 

into tbc~ host Uana. t:hG 41ffus!on is &'1014 aad 

thcJ.'e is IlOt much ehanee fOJ; tllc hODt ~ 

In COI'ltl"oat., the cSet.acbed leaves cons1et:e4 of panly 
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deed Us_ tlh1cb may not poa_. Da~n1 lJlhlG' 

of resistance neu1t..f..ag ill f~ g~ o~ • 

£aeu1t.8U .... patboQea loa 1, ••• .",.. ate 1ft 

tum. loads to rep"" 48ft1opaeat of l_'OM wlthou .. 

All the .......... t.ypee of .e.. MeM ..... 1D 

this st.udy vent fO\1ll4 highly suao.ptJ.b1e to led 

infecUoo of the pe~ ~ alight 

van.a.loa. 1D ~ ap ... aioD was not.iOed dud. ... 

the 1IUUal .t .... of i.IIIocNlatJ..on with P8~ 

no Significant 9U1aUQlft 10 lea.t.on deVelopaent oodd 

be obeea:ved a£ur five days both in Cietaeb.ed .. . 
well aa 111 UDdetacIIhed 1..... 'Dlua~ ttae .... ulu 

clearly .. bow til;:,,, all the ~ t.ypee wen highly 

As ~ to t:.be 

detnchec.l leav ... the UIldataGhed leaves rill U'" 

better ift41caUon 00 the .. _:.I.8~ ~ ttMt 

d.1sease. In the 10m.. .... the naau:a1 _1 ..... 

Oi the host 1s aot manifeeted aa th~:: leeton ~ 

1s very fast and \lD.C'88t.1:1cted as com,pared to the 

lett.er. 'lberefore" it .is ~nable to ao_tude 

th·.:.t UDChtUched leaf vll1 be much oottel' to s~ 
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1'be 4eftl.opnont of eyq,t.aa on s'- cru~. 

wheD .t.aocu1aUcSwl th eoollpOre auapeneioa aile! 

placed 1ft p~"'ne cU.alyee4 eulture t11th_ 

wee more or 1... ..... This "nlt arupport:8 

the earUer f1ndt.n.9 of Lee (1'71). 

All 1ft the ca .. Of 1...... ~e laeiOn 4eYelor,aeat: 

wee rather .low 4w:11kJ the fint. three days vheD 

the stem cuttings wen iDDoulat:ecS wi til 8OOepon 

8uap6naloa. aut .... wu faata' Uu fou.nh ..,. 

when the OUt;t.lag8 wn plaoed 1a oultun fil ... ", 

more J.D the 0_ of papequl_fsoee 41a1yse4 cu1t.un 

filtra~ than the vlU1e pathogen (Tabl- to>. !he 

feeter ana lazoger l •• toa degelopment wheD the 

cuttings .... placed la tho eul.tun fl1vate ... 

bo -.plaiDed by tile faot:. that the 8ft1labUl_ of 

nuoM.bly high quaat,it.y of tits cu1tw:.-e fl1uoa. 

(100 111) migbt. baYe ruu1 ted s.n • coat.t..nuDua 

uensloca'tion and dtff\1a1oJl of the toxic 

metabol1 tea fJ:Ol'll the aultun f1l1:Zatee into the 

bost. Us ... 

All tho .... t .. .,£. _ typea 1aened ~or 

stem reaction ab0we4 1:hat t::ben Is no s1gnif1callt 

dlfference between the tJpea in, nsr~ of 8fJIp1:.Glft 

expreaa.toD. AU the types teat:ed wen htghlJ' 
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S$8OepUble. aet.weell tho type- teat.. __ 

811gbt dill....,. in the tolez:ance vaa .t. nrne1e4 

1ft th$ pAetUlt at.udF. poI'bapa due to t.hG b1qb load 

of sooepore .uGpeftslon used fo~ iaocu1aUotl end 

t:be high quaoUty of pr:opagu.l .. , .... culture fl1tnt.e 

_eO. for bio-uaay. _ gei: • t:o~ 1 ...... 

emoag t:b.e susceptible t.ypea. it may ~ dl1uUoft 

end roduci:lon of the quanU'ty of t:he ~&'e 

suspcna1cn. as well aa tmo culture fl1tnte. 

In the cue of .-cot. 1aocu1.~ .,..... 

expression was ua1que wi tb both ft.,18 pa~ _ 

well u propugul_fne 41a1yae4 CNlt.un 'il ..... 

ao".".-. the syMptom dewtlopmeat .. .,.,. '_t _. 
t.he roota ~ fed with pzopaple-fhe o.l1tu.d 

f11t:r&.te compand to 1aoc:u1aU_ with Il00.,.. 
auep .. 1cm (Tabl .. 11 eD4 11). Hen daD, 

unreeU1cted la.lon ~ ..... --... 

wen the roots were fed with ~f_ 

41alyaed cult.ure f11tnte ead the .un no_ 
vue deoayed on tho fourth day. ** ia t:be ... of 

inoculation with aooepore euepena.... the "'-

taken for «.epIc" CleetI:UC:Uon of nota .... ..,.. 
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The nleU. .. diff-.ce ill the 1 ..... 

deve1opH1ft't Oft the I:'OOta .ta 'the cue Of pa~_ and 

cu1 ture ftl tnte J.s atvibutaJ:ale to t.be .... 11_ 

explaraaUoft off __ 1ft the cue Of .n:. .t.DocNla~ 

Hen also. the quant.1ty Of toxic metabolite of the 

pnthogen fed to the coota .. vezy blgh (250 Iftl) aDd 

thn zoots quicJclJ' abaoDed 'the toxlc metaboU .. 

and the enUre ~ 87-- ... damaged vltbiD tou 

Clap. ~ be1Dg • tmJC:b bfttel: abSOCb1ng ~ 

it can ". ndOnably U,peCttetl that mon ~ty of 

toxic _Ubol1~ in the culture '11 ___ 

m1ght have t:oI'aulooateCl and diffused 1fttD __ aM t1a... than t:o the UI!NIUoa of 1..".. and .--. 

In both ttae cea... the ent.ln roots were 10'" 

to bo decayed. w1 th.Ul tba'_ days af~ aa.1n1etntJ.on 

of propatule-fr:ee .&lysed culture f11tnt.e OJ: 

within five daJ'8 ""- 1ftOCU1ated with 1IOO8pOnt 

euspeneloa. 

In all tho pappa.. typee teet.ed by both -tho4a. 

tt.o enUre s:oot.s ..,.. found decayed V1th1rl t:bne 

daye BIter tho adaIl.,d . .uet.1oD of p~ .. fne 

d1alyMd cu1tw:-e flltht:e _d within f1w day- __ 

lnoeW.ated with aooapon ~oa. '1'h1. 8hoWa 
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tha~ all tbe typea tute4 .... highly 8QMeptJ.ble 

to roof: l.JafeaU... Aftd' giYia9 a ftgDlOWS taft 

wii:h hlgh load of inocul_ M4 high quaaUtyof 

toxic metaboUte •• or.ap.'lIraUft u ... __ ~ of 

the auscepUbWt:.y of dlff .... t. pepper: ~ _-..0' 
be obtained witlWl a ehon pttd,od. 

In t.~c lJ.gbt of the above ruulta it can be 

concluded th;;lt theh1qh conceatratlon and qU8ftt.l_ 

of IIOOlSpOre suSpenalon .,., the culture "luau 
used for l.aocu1atlOft and ueay may impose p&"flCUcal 

l1fflcul Uea ift ~ t:be pepper t.ypoa. .iDee 

the precise a.,ne of 8UCepUblllt.y ounot. be 

detected due _ tile **'Plot. demage of enUn ftIOu. 

w:1thia fift _. ana thna da,.. ftepeCU_lr. 

'lbe result8 41H\lSaad 80 fv t:hws M.ghU9l* 

that for obtaining • precise dejr8e of hon 
will: 

reaction to the quic:k ,<"' •• a_ lnei ted by £. .'''an 
more d.Uut.e aooepore suspension end culture 

filtrate tiOUld be ~ for ..... d.ng la¥'ge 

ft\1mboZ' of su.sc:epUble ~r typea. 
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quick ,,11" 41_ .... of rtpv .... i8 capel. of 

p.roduc1ng t:oxln .&a "sa-
2. The 1..".. of ..... plant uaaye4 wittl 

psopaqule-free d1aly...s cu1 ture fl1t&"ai:.e pmdUced 

necrotic spots whlah ... quite 'tYPical of the 

natural and uUf1cial lafecUona elf 1,. DllreaBa-

3. out. of the fl"8 liquid mecUa vied for the 

ma."'...tmum pl')duction of toJda maabol! t:.e a pMp, 

IU.cherda + yeast extnct. b&'oth ".. found .. be *he 

best followed by POtato daxt.I:oee bJ:Otb and 

thiamine eDl'1c:bed syat.hetJ.c Uqu1c1 m.etU_ for 

Pb.z1p!bSbAp. 

4. seventeen peppd' eype. (open poU1nat-s. 

hybr!.(j and Panrd.yw:.l) were ~ aga.l.Jlst 

f.. AI_twa \l81Dg 'f'lable 1nocN1\ID and pr:oPfl9Ulo-fne 

dlaly~ed culture flltr.a~ 

5. 1"h.ree d1fferoat YUlnerable parts of t:be peppel' 

plant. namely. leaf, stan and z:oot were aubJ~ to 

sereeniDtJ. 

6. On leaf. both viable pat:hogeD ana propagule-fz-Ge 

d1aly e4 cul~re f11uete produced typ10al symptonta of 



leaf lnfecUoa ool'l8«1uent Oft lnocNl8~1oft 0 .... 

admi.n1stz'a'tlon • 
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.,. 1be 1ft1t1a1 ~t:an deYelopmtWlt vu .low in th. 

case of viable pathogen on leaf, while the satRe wu 

rapid when the culture fil_ate wu atiain1stend. 

8. All the teatecS pepper t;ypea showed high degne 

of euacepUb111ty to leaf 1ftfect.1on and thore wu DO 

difference bebJeeQ the type. on this ~t. 

9. Stern 1noculat1on wi til zoospore suspension and 

placing the stem cut.tinge 1ft pz:opagule-f.... d1al.yaed 

cul ture f11 trot. pro4ucect les10ns t;yplca1 Of nat.ural 

lnfeet1on. 

to. All 't}x" ~ "" .. were found to be h1gbly 

susceptible to stem 1afeoUon and there \'188 DO 

significant dlffereDce 1ft tho 1es1on developnem:.. 

11. Th, O';lo year 014 J:'OOt.e4 eutt!n-]s when lnocNl8~ 

wi t:: z,'lOspore suspmuelon and fed. w1 th propagule-f .... 

41alyaed eultnz:o f.11t:.rete. alec sho' ad t.ypical 

lcsioM 81t'!11~r to na~al !nfect.ion. 

12. Leaion (:evaJ.oprmmt waa fast 1n the case of 

prop=:tgule.free dialyal!!d culture fl1 trate and 'the 

entire ,roots \"!ere d~Y'!d "dthln .t.hree daya. 
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13. Lea.toa &w.1opNmt wherJ 1Docu1ate4 with 

tilo IIlOOBpOn 8tl8peIl81oa waa ntber slow aa ~ 

to the p.ropagale-fne cUalyse4 CNlt\U:'e fl1tnte 

but the enUn J:.'OOta wen decayed within 'i. Uya. 

14. None of the ~ peppel' t.ypaa t.esi:e4 ift 

both the met:bode ~ any ~ of tcluanee to 

the dlsemte and there was no a19D1flC81'lt 41tf~ 

bettveen the 1:,ype8 ~ for tho d..,.,lopment of 

188lon OIl t:be 1'OO'te. 

15. If used in '-'18 COl'.hOt (~ the ;">J:Opagul. .. 

free dialysed culture f11trat.ft caD be used fo .. 

ecreen1.ng d1ffereat peppea" typ4St. to aaoerta1n 

tmelr t.oleJ:ance to t:he cUseeee. 
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1be p ...... t. • ..., _ the qUick w11t. at ..... of 

papper (f1.RII ptg_ wa.) waa coDduc1:ed a. 1:be COllege 

of IlOrUculwre. Ye11~ 

The objacUft of th.f.e ftU4y 18 to find out. a npi4 

and perfect. tecIbDlque to acn .. luge n1Dbor of f1.RII 
typee (both open pOll1fta"*l and hJbrtd ••• .slieg.) 

againct NJe!'VI (aut.1er) Ihrtl_. the 

quick tlUt. (foot. _~ o~ of black peJIIIIeI". 

£. m&mlJR#t 18 capable of producing ~ 

J.a yAMP-
The lOll ... of ". _ .... yed with 'the pI:'Opagulea 

free dialysed culture ftlvat.e of .i.. ne!""" prodUced 

ft0Crotic:: ayMptoma ~loaJ. of d1e ne:tw:al 1nfecUoa. 

Five liquid mod1o wen uaU4 fOr the px:o<1ucUoa of 

toxic meta.bol1 te by the petbog-. Out of this. 

R1c::bards + yeast. axtnc1:. btIoitI ¥U found to be the ben 

medium followed by po~ 4exUoB8 broth which 18 OIl pal' 

with thJ.an1ne enriched eyn'tbet1c liquid med1\D 

for Dyt;Pphtibor .. 

SaYent.een f. _ f:.rpee (open pol11Da-.s. hybrid 

and !-'ann1yuDal) were 8C:ftefted against. I.. MI"IBD. 

fnu-ee different. plant parte namely. 1 ...... (botta 

detached and UDdeacbed). stem eut.t1IltJ8 and IOOb .... 

inoculated with Viable p~ and bJ.o-aaaaYtld with 



propagule-free d1al~ crulture filtrate. 

The inocu1at1oa of va. pathogen and adndaisuat..t.on of 

pl'Op8gwo-free dJ.alysed culture filtrate on the 1 ..... (If pot:t.s 

pepper plants and detaehed 1..... .how8d the .... tJJIIPt.eII 

expreaslon as that; of the nat.ural 1nfacUOft of the pat:ho\J4tft. 

All tho popper t.ypea teeted WW8 f'oUIIc1 ~ 

susceptible to leaf 1Df...u.on. 
tlftdetached leaves .... fO\1l'ld be~1:eI' i:o -tud7 Che naJ.nanee 

of peppel' plante to the di...... due toO atov and ...... 

4eYelopmen1: of sYIIP"-Om Oft iJfIoeulaUon with the pa~ 

st.an cut.t.inga of all the i.. "SPa typea wen iJfIoeulat:ect 

with =ospore auspene10ft .xl bI.o-auayed with propegu1 .. , .... 

d1e1ysa4 culture filtrate. The lesion ~ 1ft botil 

e8... ,Jere t;yplo1 of the n.aa.sn.1 ift.feeUoD of the pathogen. 

All the pepper t.ypea .. 1:ed for the stem react:.iotl 

with 

napeet to t.l\e IIYJIPtom exp.qee .... 

'l'he rootJi: of cutt:J.aga wen 1ftoeulated with aoospo~ 

suspension ana uaaye4 with pJ:OpagUl_fnte tUalyaM C!Ul~ 

f11wate. 

In all the pepper t:rPea tested ~ both _~. the 

entire root s.rstem ....en fOWld deceye4 w1~ ~ &t.ys 

after tile at.bl.a1euaUoft 01 aul-.. fl1t1:'ate 8JI4 wltb1n 

flYe days on lDOCU.lat.ioD w.1tb tIOO8POft ~ 

All irhe _ .... teen t,. Ql.QE!II qpee tuted wen 

found highly auaceptJ.ble ~o root iafecUon. 
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