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ABSTRACT 

SC'rt'elljn~ ' ('{'h n iqll~ were s tandardised for C\'a IU;l!in;:: 11)(" s~('p[ibiJit~· of ~rdamor.l c:ullha rs :l~' 
irtSI 'A7.r.!!kar disease oused !w FI:"topnrhoru rtU::Jdii. ,\ num~ of scrK'ninJ! c:'(pcrimcllts were arr ic(! 
OOl i in the b"or:llo"Q and in tb~ field usin;! different (orrru.1 or in(j('ula such :1.<; ZOOSpores. m~' cclj:ll cuil'urc 
di '>CS alld in!'('Cted card:atnom S«!ds. In youn;;: Sec-dlin:::s. .. .oo~'J)Orc ltJir::yin;:!l; ""loiS foulld 10 M superior to 
~(.-dHn:.: d:p method. ~Jatur" pl.3nt p:t.rL'> such:iS 1(.-3\"($ , rhizon:cs. p::micles !l.nd c3p~ule!J: w~rc mocul.:lccd 
\) ilh 7.{)()<;pore:.. m~'celi31 cultuc.: discs and arlifici:lHy infccle( c:aroaIDom seeds in labor.llory and fIeld 
ctmditiuns. Amon;: the ".3rious methods tested. i.llocubtior. on Cll! tip!( of C2psules of dC:!l.elK!d Jl;lnil'l~ 
with m~·C"CIi:.tl culture disc W;lS found to be ;In easy and I.!fTcron' rr.eth()(l. of scrccnin;;. Inocubtioo of 
p3.nic)cs \fitil :I:tilici!l.Il~· infwed Clrc:lntOm st'Cds ,,·.3S :II~ fouod t(l IK' I.!fiCctin· but inferior to cultUf(' 
di« ""hod. • I 

I.:"TRooucrJON 

Sm:~11 c:::rdamorn (Eletrario cord(,lnlO
mom Mator:.) is cultivated on :llargc- sc:dc in 
the tropical I;\'crg:rccn fo rest!. of Westcrn 
Gluts. Among the m:lny diseases. that th::: 
crop, 'Azhukal' or C3pSWC rot is Lhe mOSl 
~crious o!'.~ (Menon et 31 , 1972). The dis
c~e occur!> In the high r;.mgcs of Kerala and 
bring!. abo l!t crop losses UptO 30 ~~ (Nambi~r 
:lone Sarm:l.. J 976). Recent studies on the 
etiology of the di:.case showed that it is Phy
roph!hol"u m,-adii Me Rae of A2 Jl'l..:!ling typ:: 
(An.onymous. ! 986). The field control of the 
d:sea:.e through fungicides alone is not pas. 
~ib!i! ~lwa~'s since azhubl incidence is do. 
seJy li11ked II lln nc:wy and Continuous r~tin. 
fa ll. 11 has {)..!en reponed that crop res!s. 
ranee together with plant sunitation and 
fungiC:id:l! ;).ppJ ic~tion play~ an imporl.nnt 
rok' in :!cnicvi ng s:.uisfoctory di se~sc control 
(hcob, Ok.:!.is:!bor ~!ld Aderoyo, 1973). 

The objec~ivc of the present study w~s for 
evolvir.;; un effective :!r.d ~asy method fo. 
test}.ng the resistance/lolerance of carda
mom cultiv:!i'S :!g:'..inst P. meadii infection. 

.\lATERlA.LS AND METHODS 

Pure culture of P. /1U'otiii was obw.ined 
front ·:\Zh:!k::s..!' aff~c(ed c,:l.1)sul~ foUowi 1t 

the lc-lec~ive isolaiion technique desc.ribcd bv 
Tsad and Guy (! 977). Fer standardizing 
the techniques c\'. M.:1lab:lr LBC wa:, ust:d 
throughout. 

l'repar .. llion of inocula 

P. meadii was grown on C:lrrot .agar in 
d.lrkncss for 48 hours :!nd lhe cultures were 
incubated in light for 24 hours :It 25°C to in
due~ spo:-ulation. Zoospore suspension 
WJ.S p,repared from sporulated culture discs 
by c'old shock treatment (Tsao and Gubcr, 
1970). For the culture disc inoculation 
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method. 10 mm sized myceljal discs were Cut 

from 4g hrs. old culture usin2 u cork borer. 
Seed tnoculunt was. prepared by ar:ificiaJ1y 
inocuw.ting green C:lpsl!.ies with culture bits 
and incubating them fo r 7 d.avs under humid 
conditions. Seec.s extr:lcted~ from fullv in· 
feeted b psules were used for jnocubti~n. 

!\Jcthods of inocul::ltion 

(;1) st.'dling dip method: Four montru: old 
seedlin!:-'S grown under sterile conditions ill 
green 40use wen: removed, washed thorou
ghly and kept in :l beaker comaining ~5 ml 
zoospore $u:~pcnsion .at a concentration of 
I .5 lakf spo rcsjmt. AsseS'smenl of i...-uection 
was made as percenuge moft<!.lity after 4 
d3.ys. 

(b) Z70~"pore spraT method: Spraying widl 
zoospo~e suspension was done in 4 months 
old potted seedlings as we\! as on panicles of 
mature plants using an ,::,wmi$cr. Zoos
pore spraying was done on det~ch·:!d p:lnicies 
in the l:iboratO i )· and :l lso on imucl p~nicle:i 
in the l"i:ld. Or:.e set of panicl~ sprayed in 
the ficld!was kepi. in polythene cover to ret.:!.in 
humidity while other set was kept without 
coYer. The seedlings .::.nd p3nicle~ sprayed in 
the laboratory were a lso kept in moist c i"'..am~ 

ber at 2r250 C with an R. H. o f 75-S0 ; ... ~ . 

Leaf and rhizome bits were abo inocul:ucd 
by plaeiI;1 f!. :1 drop of zoospo;-e suspension on 
them usi.ng a syringe. 

(c) Culture disc inocularion: Inoculat ion 
of detac~ed p:lnic\es was done in the l:lbo· 
ratory 3S follows: A 5 mm culture disc 
was CUt from actively growing culture o..."'ld 
pJac:d. OD the plnicies at 10 cm dist :lonces at 
the nodal regions. A piece of moistened 
cotton was a.lso kept and the inocubted 
panicks ~'ere p!J.ced in polythenc bass to re~ 
tain humidity. 

Individual capsules on the p:miclcs were 
inocu13tcd by cutting their tips :md placing 

2 rom size culture disc as de.scri bed by West
So teijn (1969). T he inoculated panicles were 
incubated in moist chamber. 

(d) I/loclilation ~I'i! h injected seeds: lnocu· 
lation of p:!.nicics ;tnd capsules with <!n ifi c i.:1lly 
infected seeds was done as follows: Each 
nodal portion of the panicle or cap$ulc ti p 
was inoculated with infected seeds and incLI
b:!.ted in moist chamber. Five 10 six pani 
cles we re sc reened e:!ch time and the experj· 
ment5 were repeated until consistarn results 
were obtained. 1 0 all C3$CS. the percent!lge 
of capsule ir.fectcd \ ... ·as i.a.kcn as the criteria 
for 3.ssessing the tolerance . 

RESULTS 

Observations on seedling m ort.ality and 
percentage of c:!psulesl1~f bit.<; infected were 
recorded upto 15 days after inocclation. 
Results of the screening m~thods ill s¢cdlings 
arc presentcd in Fig. 1. In ,he seedlings. 
spraying with zoospores. gave:l high percen'l
aJ;c of in feci ion ,halllhc ~cd!ing dip method. 
In lhe di p method. infection Wz,s noticed as 
early ~~s 4 days after inocu l:uion. In lhe 
zoospore spray mCi.hod the infection b:gan 
on t he 8th d.:!y :~nd thereafter steadily increa
sed upto 90% 0 :1 14th d:l.y. 

l noculation by zoospore spmying on dcta· 
cheJ. and illl~le: panicles .:!Iso· gave J. high per· 
centagc oi infection. In d::tached "p.:!nicles. 
early symptom d.e\'elopment was s:!cn on .hc 
4th day after ino::ulation while in. the iield the
symptoms appc:lrcd ~fter S d.:J.ys. Fig. 2 
show~ comp:ui"on b:::l~"ecn labor:ltory ~n.d 

field inoculations by spraying and ~!so the 
diff::rence in peicent..:!.ge infection o:!tw::en 
open and covered pJ.n;cles in the field. In
fec,ion p:rc:cma,ge W:lS generally high in deta
ched panicles. Tn ficld,:l siightly higher per· 
cemage infection was noticed in covered 
panicles. 

Inoculation on rhizomcs with dro ps of 
ZOOSPC'lr::: suspcmion did not give infection to 
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detecL.1.olc levels. to leaf bits. uptO 35 % in- infected cardamom' seeds also reSUhe) in 
feel io n was nC'lticed within 5 to 6 days after consid~rablc c>..-rent of infection but only 
inoculation. Howe'ver. no consistant re- s:!'cond to that of culture dISC inocuJauor.. 
suit" were obtained with lc.a~es. and rhizomes. I 
Res~l hs of cuhu~~ disc ,and seed inoculalio~ D1SCUSSIO~ . 
mc"toods aTc! pres.entcd m Table I. Inocula DIfferent methods of lUocul::mon med 
tio !1 on detached panicles with 5 mm size my
celi::l.1 culture discs showed infl!ction on the 
p;.mlc!es <!no C3psules. On the 8th day UptO 
24 % infection was seen on the capsules. 
Lesions developed on pan.icle axis and these 
e:-.:tended both upward..<; and dowr:wards. A 
high percentage of capsule infection and e.lrly 
symptom development \\-as noticed when CUt 
lips of capsules wer:. inoculated ..... ith 2 mm 
cuhu:-e discs. Lesions :!ppeucd on the 4th 
d..:l.y :liter inoculation from the cut portions. 
:mo slowly extended tOwards the pedicel. 
I.n oculation of panicles and capsule tips with 

showed considerable variation in the percctlT
age infection. It has been shown th:n fo r .1 

comprehensive assessment of resistance!sus
ceptibUitv statUS of a cuitivar . two or morc 
methods 'of screening is desirable in addition 
to field resistance (Kularatne nnd Jacqb, 
1980) . In seedlings. spray inocula t ion w~th 
zoospores was found to be marc effective 
than seedling dip method. I 

Inoculation in the l!lboratory nnd field 
showed that in detached panicles 1he percen-
1age of infection and severit)' arc much highe r 
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0-<> D£TACHEO PAN,C:L..ES IN /.,.AB 
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F ig. 2. Pcreenl3SC infec:lion of c:mbmom panic:les :n detached :l nd intact conditions 

Scr(,(,lfing of oraring paniclu of cardamom Ilsing differ!',,1 forms of ;"~lllum 

No. of No. of Percent 

2S5 

Treatment No. of CJ.psules C:lpSules in fection Timc l :lk!!l1 
Panicles inocu lated infected on Sth day for rOiling 

Zoospore spr:ly 8 190 123 64 . 7 4-8 days 

Culture disc (S mm size) 
on panicles 6 112 27 24 ,0 8- 10 d:lYs 

Culture discs (2 mm size) 
on eut tips of CJ.psules 8 190 126 66. 5 .!-5 days 

Infected seed on p.lnicles 6 178 72 40. 5 8-10 d:1Y,s. 

Infocted seed on CUI tips of Q~ules 6 160 38 32. 7 10-14 d3YS 

lnfected seed inocul;l.l ion 
on panicles in the field 12 227 46 20.30 1': d:1Ys 



, ~ 

{haD those: in attached panicles. Similar 
diffcrcncl!s have been o bserved in the C3 S';! 

of cacao (Blaha, 1967). H owever. the 
degree of resistance in detached pan.id es 
under laborato ry conditions could be used 
as an ind ication of a higher resistance that 
can b~ expected under field conditions (Lcllis 
and Peixoto F ilho. 1960). 

Though spr.lying of seedl ings and panicies 
with zoospore suspension showed higher dis~ 
case incidence. the preparation of inoculum 
is much cUOlb-:rsome a nd tim.e consuming for 
Jarge scale inoculations. For the quick pro
duction oHarge quantit ies of inoculum in the 
ShOru:Sl pe riod and getting maximum inft: c- . 
rion percentage. the cuhure disc inoculation 
method is superior to other methods. Pl3-
cing culture bits on cut lips of c:lpsules is 
adva.nt.ageous in gett ing ear ly and unifo rm 
capsule infecrio ns which can be rated as per 
severity. Though produc.tion of brge quem 
riries of inoculum as infected seeds is much 
eas ier than other methods, the se~d inocuL1-
rion method is time consuming a.nd less efit!c
u ve as comp::ucd to the former. 
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ABSTRACT 

A com!)2risoa of isolales of Kolcroga Jloxio Donk. ( = Pc./licularill koleroca Cooke. Corriciw lI 
koleroga (Cookc) V. Hohncl, Cc.ratcba..ntJium sp.) from three different zon('s of Chikmag:l.lur District. 
Clusing bbcl.:-rot discasl'. of coffee. showed ,·:tri.:ltion in their morphol~~' ill I'itro and in basidi21 c~r-ac
tetistics. 

The pat~cnicit), tests carried out on Cofft:a orabica L. under modif" d propagalion chamber in lhe 
nursery. u!.ing purc cultures of these iscl:ltcs rC\'e3Icd differl'nCC in their ,·irulencl,'!. 

lNTROD UCTION 

Bl'fk-rot or koleroga disease on CojJea 
arabica L by Koleroga nvxia is prevalent in 
most lof the co ffee growing regions of the 
world and co nsidered to be the second im
ponanl d..i.seasc in India. Blackening and 
rorting of t.he affected lea .... es. 1 wigs and deve· 
loping berries arc the common symptoms. 
Affected leaves gel. d.ctached from the bran
ches and ha.ng down by means of slimy 
funga,l strands. The fungus devdops on the 
surface as a film. which ca.n be easily pecled 
off when wet. Continuous so uth-west mon
soon without a long dry speU, atmosphere 
saturated with 9S--1oo % rdative humidity. 
thick over-hea.d shade. shelte red from sun 
light and wind in valleys, frequent o r con
tinuous mist during monsoon arc essential for 
the ohtbreak of black·rot. 

Cooke (1876 a.b) first describ:::d the disease 
from the materul collected in Mysore Stale 
and identified it as Pe/li('u/aria koleroga. as a 
hyphomycetous fungus. Hohne! (! 910) rc-

examined the collection of Cooke and jdcnti 
ned basidia. and basidiospore and re-named 
the pathogen :1.," Corticium koleroga (Cooke) 
v. H o hne!. Coleman, Venkata. Rao and 
Narasimhan (1923) isolated the fungus first 
t ime and proposed the name H ypochnus kole
ro~a . Rog~r ( ! 943) suggested for the reviv:lI 
of old name P. koleroga. Vcnkata.rayan 
(1949) rejected the Cooke' s nomenclatu re 
and opined that coffee black·rot fungus 
sho uld b:: known as B Olf ..... obasidiurtl koleroga 
(Coo ke) Venkaurnyan. Donk (1958) pro
posed new genus 2nd species and re-named it 
as Koleroga noxia D onk. Talbot (1965) con~ 

sid.cred Kolervgtt noxia as synonym of Cera
tobasidium sp. Talbot. Opinion differed 
between the investigators on t he morpho 
logy of this fungus. Coleman et a1. ( 1923). 
Narasimhan (1933) , Mathew (1954 a) and 
MUlhappa (1979) describ,d the sclerotia! 
stage apa.n from basidial or pc llical stage. 
But Donk (1958) ~~cribed it witho ut sclero
Ii:.: . Talbot (1965) observed the repetitive 

1 D,'parrmenl 0/ S1ildi~.f in &)/Q'/I,I' , Ullil-t:rsiry 0/ M.I'sorc . JI,!olla.ml!(ln,f:(}fhd . A/.l ·.fOrr 570 006. KOrl/ataka 


