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DISEASE PROBLEMS IN BRASSICAE AND RESEARCH ACTIVITIES
AT PANTNAGAR

8.J. Kolte, R.F. Awasthi and Vishwanath

Abstract

Research activities on management of seedling blights, Alternaria blight (AB), white rust (WR}
and downy mildew (DM) diseases of rapeseed-sustard are highlighted. Tolerance to AB in Brassica
carinata, B. napus, B. alba and in some cultures of cultivated B. juncea, has been established
to be characterized by reduced infection rate suggesting its race-nonspecific nature against

different races of most predominant causal fungus, Alternaria brassicae.

However, resistance to

WR in the above crop species appears to be race-specific as some of these (B. juncea exotic
series) are ismune or highly resistant to Albugo candida as against the highly susceptible
reaction of sose others as cultivated B. juncea cultures. This suggests the occurrence of races

in A. candida also.

Until a break-through in breeding high yielding agronomically acceptable disease resistant
cultivars is made, the diseased control strategy depends on the integrated use of early maturing
and disease escaping or tolerant cultivars and on chemical control. Superiority of Iprodione to
Dithiocarbamates in controlling AB ic established, whereas the effectiveness of the use of
mixture of Metalaxyl + Mancozeb in the control of WR and DM is confirmed.

Pathological research in respect
of rapeseed-mustard crops is being

carried out at Fantnagar with an
overall objective of finding out
disease resistant or tolerant

cultivars or germplasm among the
indigenously available materials or
from the exotic Brassica species.
In addition to this, assessment of
yield losses due to diseases under
different agricultural <situations,
variability in pathogens, and uses
of cultural and chemical measures,
also form part of the research
activities for providing some basic
information in devising integrated
control strategy for management of
the diseases of economic
importance.

Seedling blights, Alternaria blight

(AB), white rust (WR), downy mildew
(DM, sclerotinia rot, powdery
mildew, bacterial rot and phyllody
are the important disease problems

in India (1). Part of the informat-
ion generated through research
activities at Pantnagar has been
presented in (2). Additional
information obtained during the
last two years period, i.e., 1986-
1988, is given below:

A. Seedling Blightes

Toria and mustard crops have been
found to be affected by seedling
diseases in the range of 1-3L under
field conditions. The disease
incidence may go beyond 154 when
these crops are grown in rotation

with sugarcane. Affected seedlings

show distinct <csymptoms of collar
rot, wilting, root and stem rots.
Ieplations from the disease
seedlings may yield the growth of
Sclerotiunm rolfsdi, Rhizoctonia
soland and Fusardiun OXYSporum.

Though resistant to other important

diseases, Brassica alba, has been
found to be susceptible to S,
rolfsdd as compared to B.
campestris, B. carinata, B. Jjuncea,
B. napus and B. nigra under

natural conditions, Table 1.

Seed treatment with Mancozeb,
Thiram, Captafol (each @ 0.2%) has
been found to protect the plants

against infection from S. rolfsii
and F. oxysporum, whereas seed
treatment with Thiophanate methyl
(0.2%) or Carbendazim (0.2%4) has
been observed to be more effective
for the control of seedling
infection caused by R. solani.
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Table 1. Natural occurrence of collar rot of
rapeseed-nustarc caused by
sclerotiun rolfsii

Incidence of
Crop species collar rot ()¢
Brassica alba 10,53
B. campestris var Toria cv. PT 303 2.80
B. campestris var yellow sareon

cv. 191 1.30
B. carinata 1.10
B. jumcea cv. varuna 1.80
B. rapus 9.90
B. nigra 1.9

#hverage of two years observations at Pantnagar
in field previously grown with soybeans,

B. alternaria Blight

The quantitative lpss in yield due
to AR hac been estimated to he 35—
467 (4), Fode  harvecsted from
affected plantse chow chrivaelled,
shrunken and discolored seeds. Four
cspecies of Alternaria i.,=2., A.
brassicae, A. brasesicicola, A.
raphani and A. alternata have been
found to be ascociated with the
dicease under field conditions,
though leaf and pod infection due
to A. braszicae is most common.
When two or more cpecies accur
together on the came leaf, it may,
in practice, be difficult to
di=tinguish them by macroscopic
symptome. Thue, correct
identification of the pathogen
depends on the ieplation and
microscopic studies.

1. Variability in A. brassicae

i. Natural occurrence of
different ctraines: The most
predominant Alternaria
species i.e., A, brassicae
has been found to exist as
three distinct icolates; A,
€, and D which have been

proved, for the firet time,
tc be three distinct etraine
or races of A. brassicae
under Indian conditione. It
is observed that A. brassicae
isplate C ie more prevalent
(65%) than A (47.3%) and D

ii.

(42.97)
infecte more

isolates. A. raphani
readily B. alba
and B. funcea cv. Euotic to
the eutent of 65-704. The
prevalence of 4, alterrnata is

roted only *to the e:tent of
2-17% but when it interactse
with A. brazsicae and 4.

raphani it increaces the
susceptibility of Brassica
zpecies to the diseace.

Variability in qrowth
characteres: The three
icsolates of 4. brassicae chow
distinct variability with
respect to their growth and
colony characters on media,
cize and chape of conidia,
sporulation and chlamydospore
formation. The becst

sporulating is isplate C.
Asparagine, a5 a cource of
nitrogen, does not
.{!

suppoart
the growth o any of the
icsplates of A, brazsicae

which otherwicse supporte good

growth of A. raphani and A.
alterrata, Aa. brazsicae
icolate A could usually
nerminate from the middle

cell and isnlate € from the
upper most  cell in comparison
with the germination of cspore
by formation o+ elongation of
the cpore heal: iteelf ir
respect of icsolate D. I=olate
C has  been obeerved to

produce <cecondary conidia as
against the abeence of =such
conidia in the case of

isolates A and D.

It has been distinctly
observed that isolate D chows
brownich—-grey colony on

Sabourd's agar (SA) medium
which ie quite distinct from
white cottony growth of
izplates A& and C. Thus the SA
medium can be used to
identify the etrains of A.
brassicae. The formation of
chlamydocspores has been
obeerved in the case of A.
raphani and A. brassicae



isolate A as againet the
abhsence of the chlamydospores
in the case of isolates C &
D.

Variability in degree of

virulence: Based on degree
of defoliation effect through
artificial infection, A
brassicae isoclate L[ is more
virulent on indigenously
cultivated B. Jjumcea and B.
campestris cultivares, whereas
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ieplate D is more virulent on
B. napus cv.2, Table 2. On B.
carinata, the three isolates
of A. brassicae produce three
kinde of distinct spots thus
enabling the use of B.
carinata as indicatr host for
identification of races of A.
braszzicae. Similarly B. alba,
B. juncea cv. exotic, and B.
napusz cv. EA are found to be
indicator hosts far
identification of A. raphand.

Table 2. Degree of Virulence* of A. brassicae isoclates, A. raphani and A. alternata on

different Brassica species

Brassica A. brassicae isolates A. raphani A. alternata
f C £ B
B. alba - - + -
B. carinata cv 65 - + - -
B. carinata cv RE +
B. napus cv EA - - + -
B. napus cv Regent - + - -
B. napus cv | + - - -
B. rapus cv 2 - - - -
B. Jjuncea cv Varuna - + - -
B. juncea cv Exotic + - + -
B. campestriz cv YST 15 + + - -

#tindicates highest degree of virulence of respective isolate or species.

-indicates low to moderate virulence.

Management

Hoet FReesicetance in  Commonly

Cultivated Brassica cspecige:
Several varieties and
germplasm lines of cultivated
forme of B. campesitrisz (Toria
or sarson) and B. Jurncea
{mustard) have been screened
both under naturally and
artificially infected
conditions. These =how
differences in the degree of
their susceptibility; some
being tolerant, but the
poseibility of the euistence
ot major gene sources ot
resietance is lacking. The
level of recicstance/
tolerance ie not sufficient

enough to he used as
transferahle sources tor
incorporation of resistance/
tolerance in the more

desirable, agronomically
acceptable but suscertible
cultivars. Some types such as
yellow <arson "Type &" and
mustard "FHR i"  have the
potential to he used as <=uch,

following selection
procedure. It has been
pbeerved that young plants of
leee than 30 days are less
susceptible to the diseace
and the susceptibility
increases az the plant age
increacses.

Hoest Resistance in Ewuotic
Brassica Species: Among the
exotic Brassica species, B.
alba and B. napus cv EA show
resistance to the most
prevalent A. brassicae
isolates. But the problem of
using their resicstance
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becomes complicated as thece
are susceptible to A. raphani
as discuscsed above. The
possibility of using these
species in hybridization
program poses a danger of

increasing susceptibility of
the cross-bred material
A. raphani.

to

the
like
of

components of
relatively
spote, leses
longer
latent periods
sporulation

Based on
resistance,
emall esize
defoliation,
incubation,
and reduced
/lesion, it concictently
obeserved in the present
studie= that B. cardnata is
more resicstant to A,
brassicae, A. raphani and A.
alternata as compared to
other =pecies, Tahle = and
the nature of recsictance
appears to be non-specific
i.e, horizontal type

is

by reduced
infection rate. The apparent
infection rate in the case of
B. carinata has been observed
to be 0.134-0,267 as= against
very high infection rate of
0.763 in the cacse of B.
iuncea cv. Varuna and B.
campestris var yellow <carcson
cv T 1591. On the basis of the
yield data, B. carinata has
a potential of vyielding to
the euxtent of 24 g/ha as
against 7-9 qg/ha in the case
of B. Juncea and B.
campestris cultivars under
Alternaria-affected
conditions. PB. carinata
never been found to
affected by WR, DMand FM
diceasese when cultivare of
commonly cultivated B. Jjuncea
and B. campestrisz show very
high degrees of

cseverity of
thecse dicseases under similar
conditiores.

characterized

hae
be

Table 3. Incubation (I) and latent (L} periods in days in respect of A. brassicae isolates
{A,C,03, A. raphani (E} and A. alternata (B} on surfacec of leaves of some oleiferous
Brassica species.
A. brassicae isolates A. raphani A, alternata
Crop epecies A C D E B
1 L I L 1 L 1 L 1 L

B. alba 14 22 12 17 12 18 7 11 15 2

B. carinata cv B8 12 16 SIS VI 3 16 12 16 13 22

B. napus cv ! 14 2t 1316 13 16 9 12 12 2

B. napus cv EA 13 17 1219 13 17 13 16 13 24

B. napus cv Regent 9 13 1317 12 15 13 16 14 24

B. jumcea cv Varuna ) 9 7 9 & 8 9 17 9 14

B. juncea cv PHR 11 14 14 13 B 10 g8 10 9 13

B. campestris cv YST 151 ] 7 6 9 7 U 10 1T 1 15

Note : Data were obtained through artificial infection keeping the inoculated leaves in moist

chambers.

iii Control Through Diceace identified. These are Toria
Escape: Early maturing types: M-27, T&-29, PT-8Z,
cultivare, if planted during Bhavani and RAU-1; mustard
the last week of September types: PR-346, FR-1D, RLM 35i;
and the firet week of vellow carcson types: YSE-9,
October, have been found to
be escaping the cevere RAUS-Z and PYS-4. It is
development of AR, WR and DM suggested that the efforts
diseases, Fortunately, in the cshould be made to identify
important crop cpecies, some such varieties for

early varieties have been

cultivation.



iv. Chemical Control: Alternaria
blight can be controlled by
spraying some fungicidegs like
Mancozeb, Captafol or Ziram @

0.2%, (Table y. The resulte
of the field triale conducted
over the last three crop
€2asons (1985-1988) at
Fantnagar revealed that
Iprodione is superior to
Mancozeb, Ziram and Captafol

and can receult in 8&%

47

yield as compared
plants. But

increase in
to unsprayed
Iprodione is not effective
against WR+ DM. Spray of
mixture of Metalaxyl +
Mancozeb (Ridomil MZ) @ ©O.2U
ie found to be effective in
the control of WR, DM and AB
dicpases provided the eprays
are made to control
the staghead phase at 3.9-4.0
etages of the crop graowth.

Table 4. Effect of some fungicides on yield of toria at Pantnagar, 1985-8.

Yield (g/ha)

Yield increace

Fungicide 85-86 84-87 87-88 Over check (4}
Iprodione @ 0.2 15.7% 15.62 22,74 86.78
Mancozeb @ 0.2 1333 12,70 21,0 57.92
Captafol & 0.2 12.26 1.9 19.73 50.8!
Tiram @ 0.2 13.79 11.00 - 2188
Metalaxyl + Mancozeb (Ridomil MZ)#13.39 10.99 17.75 42.68
Thiophanate Methyl € (.05 9.19 9.85 - -L25
Boric acid powder @ 0,353 11,52 12.97 17,15 40,75
Check: No spray 8.19 8.82 12,30 -

€D at 5% 2.44 2.16 3.94 -

sConcentration used in 1986-86 and 1985-87 wac 0.2% and in 1987-88 it was 0.5%.

C. White Rust and Downy Mildew

Razed on the etaghead phase
ceverity, the losses in yield due
to WR + DM infection have been
ectimated to be in the range of 17-
7% (2). Both diseazes, unlike AB,
are more dependent on the
favourable weather conditione as
deecribed earlier (2). R=duced
period of <cunlight (2-& h/day? and

rainfall uptc 161 mm during the
flowering period favour the cevere
occurrence of the stagheads in the
winter rabi crop season {(I3).

of the work done during the
period are briefly

Resulte
past two years
given below.

i. Variability in Albuge candida

indicatione that there
of A. candida. This is
of the differences
in the pustule =ize and shape and
immune reaction of <come exotic
Brassica species (BEC =eries) as

There are
are races
evident because

reactiones of
cultivated B. juncea
Yaruna etc., (Table
5). However, detailed cstudiez on
characterization of racee through
differential hoet reaction need to
be carried out. There are problems
and practical difficulties in the
development of artificial infection
and easy use of the ecreening
techrniques.

againet =u=ceptible
commonly

cultivare like

2. Management

i. Host recsicstance/tolerance:
Among the cultivated Brassica
epecies, B. Jjuncea cv "YRT
" and B. campestriz cv  "PYS
6" have been obeserved to chow
recictance/ tolerance
reaction to WR + DM under
field conditione. Some of the
Brassica epecies like B.
alba, B. carinata, B. napus
and B. Jjuncea cv Exotic have
never been found to be
affected with these diceaces.
The nature of resistance
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appears to be race-specific ii. Control through diseacse
which needs further study for escape: Use of early maturing
their effective utilization cultivare as discussed under
in the breeding program. AR can be of practical
importance to
Table 5. Reaction of some exotic B. juncea cultures to Alternaria blight
{AB) and white rust (WR)#
AR index on AR index on WR index on
Culture leaf (1) pods (1) leaf (1)
BEC 107 50-60 17-28 0-10
BEC 109 60~73 2-22 0-0
BEC 111 40-75 9-40 0-0
BEC 112 48-40 25-45 0-10
BEC 115 30-38 12-28 -0
BEC 127 30-48 16-32 0~
BEC 138 30-52 9-24 -0
BEC 152 30-50 7-11 0-0
BEC 142 G8-45 9-22 -0
BEC 164 58-64 9-17 =0
K 1729 36-58 9-22 -2
Varuna 60-84 36-40 60-78
Yellow =arson
T 151* 80-90 50-60 20-40
#Data baced on average of two crop seasons (1984-87 & 1987-88) at Pantanager.
minimize the locsses caucsed by increacing under the changing

WR + DM diceasec.

iii. Chemical

control: As

pPrevious

years,

in the
seed

treatment with Apron I5 8D @

0.2%

downy
and

treatment
effective

concentration
to be effective
cotyledonary
mildew in
mustard.
alone is

to control

infection
both

But

ctaghead phase of WR

Hence,
Metalaxyl
required

spray

to
staghead phace,

of mixture
+ Mancozeb
control
{Table 4).

D. Other Diseacsec

Research on
measures in

rot, and
phyllody

dicease

respect of
Scolercotinia

needs to be initiated
their occurrence ic seen to be

is

control
bacterial

rot, and

found
in checking

of

Toria
ceed

noct

the

DM,
of
ies

the

ac

cropping pattern.
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