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INTRODUCTION

Studies have been undertaken on black-rot disease-and the llllogen 
( Xanthomortus

.amDesttis pv' campestris ) u#* i"ti a*'de of the ilYttltn 
centurv ( German

rsei : Pammel. tsss; nusei' 
'it"'-'i'nn 

'9'-''l "01;^]"' 
: Harding eraI'

'1904 ). Two climatic factor" temp"'"t.t" "O :]*lt ::ti::* 
to have influence

on the appearance una 'p"uO'oi'i" 
Oisease' Walker and Gallegly (1951) reported

thar the developm.r,r or air.^l' *rrlri".*.d by.hosl nutrilions' Anismov (1958)

and Cameranesi rfSZft $uaitd i"flutntl ot n't'ltionul' condirion on the degree

of susceptabilitv "*o*'rn"L'"""ttalt"o 
uv **'11:": 

''' 
1954 and 1957'

revealed that t"'oring 'u'""piliiiti"*J'i'p"na"nt "" :l-:^::l''*t 
supplv Change

in nutritionar butur"" uor"rr.fr'"d"",.0 ,n" seedling resistance. Alvarez and cho

(19?8) conctuded tt'ut tt't t*i'olrntntal conditions prelailing at the location and

soil ingradient prtyto irnplill't"l"i" '' 
tn" expres'ion oI and devastaring loss

;:"1"::J [i,LiT;- and Mukherjee (less) 
-reported.that 

the curtivation of

cobbase on commercial "''J;" 
;;;';;;;al was fa"ced with serious problents on

;Hff ; ;; ;;;-: I lr:'Td 
;;i#;:ru 

i:";Xi" H::,';"1 ;ti:{ i]
was reported inthe year 

,J"'r iruol- r"o"n.o heavy outbreak of black-rot

1970 ). Rao and Srivastava t :l^* l- l]ll'"" ",t*;r."'=..iirl"ri'''to'ut,,icformoncauliflowercropatKatrlilr'-:

\
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In view oflhe mild and short spell of winter, varicble temperalure and different
photoperiods prevailing in West Bengal, an experiment was carried out to study
the development of black-rot disease on cabbage and cauliflower under natural
eonditions in the field.

MATERIALS AND METHODS

Study of appearance and spread ofthe black-rot diseasc under natural condi-
tions of infection on cabbage ( var-Eclipse Drumhead ) and cauliflower ( var-
Snowball ) was carried out through afield experiment. Ptots measuring 2.5 m,
were prepared in which rows were 2.5 metre long. There were five rows per
plot at a distance of 50 cm apart, eaclr row conlained 5 plants planted with 50 cm
spacing between thern. From September till February one such plot was raised
each month separately for both the crops, seedlings of which were transplanted.
Standard agronomical pmctice was adopted for maintaining normal growth
and vigour ol plants. The observations were made for three consecuti\e years
1977-18, 1978-79 and 1979-80. Data were recordcd twice60and90 days after
traflsplanting on number of infected plants in a row: position of the infected

plant in row ; number of infected leaves from the base i and percent area ol
inlection in leaves.

RESUI-S

Stutly of di.tcase inciclence on cabboge pla ts I

Results in respect ofcabbage are presented in Table I. Data noted on cabbage
indicated that number of inlected plants ifllherows ranged from0to 60% per
row. Aboul 18/.to 30)'" of the plants per plot on an avcrage were infected.

The border rows ( lst and 5th ) and the border plants ( lst and sth ) were found
to be generally free from disease or the incidence of the same was low. Maxi-
mum disease level was usually recorded within 60 days. Disease incidence was

much lower in plots in which plantings were made in November and February.

Higher level of infection was noted in Septem5er, December, January nnd October
planlings.

With rcgard to the position of infected plants in the same plot, it was obsereried
that in almost all the monthly plantings generally the plants occupyiog the
middle position ( 2nd to 4lh ) showed synptoms of disease earlier than the plants

occupyping ends (lst to 5th). There were a iew devialions as were noled in
the 1st and 2nd rows of January plautiflg. Regarding appearance of ciisea:e

around 60th day of observation there was a definite order in appearance of disease

in so far as the positions of plants were concerned.
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Appearance of infection rn a particular plant was flot necessarily accompanied

with aDDearance of symptoms of-di'"u'" on all tle leaves that emerged subse-

.,rent io infection. This would be evident liom the data on number of inlected

[:'J:, ,;,,ui""r"J pta"t' ( raute t ) white in some cases- the number of leaves

"r.^*,ino svmotoms oflhe dlsease increased with age more frequently there was a

il;:;.,,;;"",ber of infected lea'es with lhe progress o[ age'

The next parameter of consideration was the position of infeeled leaves in afrected

;ffit.^' il; .atural that those lines wiitr h;gher number of affected leaves

il:'::.*t;;;;;; olleaf positions aflected lntermsof absolute positions' the

4th node from the base appeared the earliest possible position and the 14th to

;:ffiil;;;.r, r"uu"t at 6th to 9th or lfth nodes were found to bear larsest

numbel of affected leaves'

A minimum of 5 percent to a maximum of 50o,/o to 609ro of leaf areas were tecorded

to be affected with the disease. In majority of cases about 
.25.\, 

to 45.'/. of |eaf

,r.^ *"r" ,*"t* with the disease reco'ied ovet the period lrom 60th to 90th

day of observalion Findings ot 1918-19 in general corroborate those recorded

in 1977 -'18.

The results lrom the same e\periment conducted f ulr-ue 
-].liO-tO 

on cabbage

under field conditions showed that wirh regard to number ol' infected plants in

;; r;;;;."t.d that during this particular year in five lnolrthlv plantings out

of six there wete diseases in tftJUord"r rows' which was not observed previously'

il;;;t- planting exhibited minimum incidence of disease so also February

planting. In the planting made in other months level of disease was simijar to that

noted in the Previous Years'

The number of infected leaves in disease affected cabbage plants indicated that

during this year both insrances of number of disease affected leales becoming

less with age as well ,. i,,.,.u,ing \i,ith age wele very clearly evident in rhe

different monthlY Plantifl gs'

A look at the positiofl of disease infected leaf from the base in the experimental

croD of this year indicated thut in g"n"'ul the leaves emerging at laster ages

ii'',,-.'olntilln noot ftorn the blse exhibited more. disease than vounger

leaves. In lact cluring tt,i, y.u, ,o leaf emerging from below the 5th node had

""r 
air.""."itit i' 

-ato 
in 

-"on"ou 
to the fifldings recorded in 1977-78 a11.d'

r97 8-79.

With regard to percent of leaf area affected by. <iisease the lesults were com-

paruUtelo those recorded in the two previous years'
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i

Ln,

Study of disease incidence on ruuliflower plottts :

Results in respect of cauliflower are presented in Table 2'-- It ll'as noted that in

;"s"eT ffi;il crop of 1977_78 ihe border rows exhibited auack of ldisease

ffi;;;ii;;; monthlv plantings except the Februarv one' This was in con-

rrast to that noted on cabbage' dn the other hand ifl all the monthly plantings

..l<*.r"O"i*"r, Otants in the middle rows did not show attack of disease'

;l':i" ;;;;J and october plantings the disease was manifested as earlv

i;il;;;';*t;;' rhe percentage of disease infected plants at the end of 90th

dav indicated that the S"pt"ib"' planting experienc'ed highest number of

, lii:1;ij:'"il:' ;;:,':'*l'1Jn,:s":Hl:::H:,:T'::"' IJ;":[T:I
i.,.*i,"t order of ilcidence of disease'

**i'r"r*a t" the position of infected plant in the row those at the middle of

the rons were affecled'

So far number o[ leaves inlected was concerned i" -l1::t::': 
trend was noted

ilI";il; +"":, 
r:H.::,.Ji11,,ff :.Ii:,'l;::T'":l.J iT'lJ:,:l 

-'fi:
leat'es. t nts

\eotember planling indrcaltd high€r number of affected lec\es Disea:e inci-

::[. :;ffi; w'as considerarlf lower in the Januarv and Feh'uarv plantings'

rn respect o r t he nod ar, ! o s',:i 
r" :'5'li:ii,:il:, i: JI 

":1",':T" 

ti[:::.[

was observed thot tl" 1t11.,.'lr* 
inten:ity of disease was l2th to l4th from the

and the leaves "h:*i:g- ':l'1-"6,h to 11th nodes were frequently affected'
hase. However' the leaves ln orn [o I

An estimate of th:^l:r:ent]rl ::",::'.:'li.i',T':u ,'j :;'i:':,'";'.''"*J*1:
:^:1T:: Iil,,1.o";-i" "il'Jii' ;;" o;;;;'',''; affected increased Gene-

;i;r;;: - io"; ro +s'' - soo; inrecrion was ob\er\eo'

The sarne expe ment conducted during 1978 - ?9 shoued similar lrends as

noticed in 197? 78 in rt'pttt of the number of inleded plants in rows As in

l;;;;;;;;;"*;. the cauliflower planlins durinsseptember waslost this vear

duetoflood.Inthe,ub,equentptanting,fromC)ctobertoFebruarycoflsistent
results were recorded. orring itri, y.n, the total number of afrected plants

were also considerablY low'

Wirh regard to the observations on the positicn of infected plants on the row

and number of inlectetl ftuut'' i' the affected plants and nodal position of the

disease afi'ected was the trenJ of resutts were in conformit-v with the obseNations

recorded in 1977 - 78'

With regard to the percent of leal area affected with disease lorvest and highest
,l

I
I
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i,}i;'**;4l:lr*:fr f#t'ff 'I::;i#'-;ff+"#i:'1'ffi"'r:r
;; ; ;,;; or tn" *dur nd:'."i.'i"',:':*:1,, lffiXii J1"",i,',";I:,:' 

* n"t

"ho*ing 
.Y*Ptots' data recoro

1 ?I:::"t,:r"i,tt'nted in rables 1 and 2 brousht to the rocus a r€w jmpoflanl racts'

Firstlv under field conditrons -ittt rtrr "tt'?ti' 'i"*'"]lli 
was done the black-

;l ;,1;;;oo*'"0 inoi"urio^e,'rr'ut'$"'J;T;'",r:'l:;:lill ::ffi,'";'.'"'^"J:
plants itselL seed stocks ,".t-".'r^r,i';;;ffuge. Ru,i and Srirastava r 1964 )

,orn" r..d infections' thouCh l1 il ;' ,;;,-;;;ercially prorluced seeds even iI
intheirinvestigation clearlv ]::#':;-;;:;.;urou* or \eed borne infections'

ap-earquite healthy may.-conl 
oeared ro be in relalion to planlings made in

The second important O.,'*"^:rO;;. ,i. n"ri"O'. planring o\er Septenrber to

different months. ti *t: tt. 
:;;"lr"Nor.nloff and rebruar) nronrhs were least

Februarv showed th.'l 
. 
o'".:]':-;,.,i,l:,";;;r.r. [or rhis. ln crrre of November

uffecred. There could he two o'tt"tt'-lll'"^. ,,. narlr rrcerrrire rnd heading

;l^;,;; ,;;-","p. passed.'.T,J;;',"0"i1,;:;':,:"1'n""'[;8 ) ,r,e en!iron-

s,ruge, in colder climate.,Ac 
seed borne infections \\.ere more impodant for

mental faclors rather .lhan "H,,;;;; direase incidence in case o[ I-ebruary

inciring rhe disease incidence l* 
t':"^-:;;',-^i" 

,.rno"ru,ure which uas

,i,",',i, 
'i*. 

presumabrv- *.[;.; 
J,"#:l;:":f3;,#TJ.:.ence or rhe disease

TIT::T'1il^i:l#i, * m;;' ;;i;i Bandvopadhvav- and chattopadhvav'

]ltl"'**,,r, to seen rhe order or expre-ssi ol'j.:]*:;.' 
L J 5, :T:?:- :.;Hirtempt to seen lhe orocr "'""';i;; ug", *u., rhe.cale used. Careful

unt of infected leaves al o1lt..ron, 
were possible. There were ins-

\rn revealed that taried expr( r:-^^-- ".,nlnr^ms with advance

;',:ll' ;ffi;'i:;:::' 
". *.il: .il:' :L ]J::J';X1::

e opposite. Eren in some. cases 
E"^* rh;. ir could

i'i;,, JJli;tr1j::: :::*T:':,":':#'Hi ;:1i
-" i .r'temic infections symptom< o\er tne prdrrt uwu',
't"-i'*u" 

,u,tttt rhan [ollowinp anv well defined panern'

e appeared to be relet'rlt to the re'ults pre\enled

\1, oi,nlJ.,"u leaves in the aflecled plants"

\ine' iled area in lhe diseased lea\es indicated that the

rvord r' .. .",*l''""*r"u u..t' utound 
.601' 

ollhe leares' This'

Srauon' , ,n, t",rr,."r"i 
-li"ut' 

"o'ta 
lite under the condition

supplied

1
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adjustments were

altacked Platrts

such that the disease

without causilg fatal

::Ifl il,Ir"[,H"[:l'J,, ::T'il'
alamage to the host'
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