J Indian bot Soc Vol 73 (1994) 139-143

A STUDY OF ALTERNARIA BLIGHT OF BRASSICA OLERACEA VAR
CAPITATA L UNDER DIFFERENT AGROCLIMATIC CONDITIONS OF

KUMAUN RIMALAYA
R. D. KHULBE AND P. HARBOLA

Botany Department, D.S.B. Campus, Kumaun University, Nainital - 263 002

(Accepted September 1993)

Alternaria alternata, A. brassicae,A. brassicicola, A. raphani,A. longissimaand A. tenuissuna were isolated from seed samples of Brasstea
oleracea Var. cagltata_grown In Kumaun Himalaya. Alternaria alternata and/i. brassicicola were assoclated with the seeds ol most ol the

samples while A,

cactifol and dithane M-45 were effective against Alternaria b

S rassicae,A. longissima, A. raphaniand A. tenuissima were recorded from 4,1,3 and 2, respectivel?;. A.allernata, A. brassicae,
* rrysiCLCola, A. raphani and Atenuissima reduced the seed ?_ermmatlon by seed rot, root rotand damping-off. T .
Ight. The available literature reveals that 4. alternala, A. longissuna;A. raphani

ree fungicides viz., thiram,

4. tenuissima are being reported from the seeds of cabhage of India first time.
Key words :Alternaria association, blight, Pathogenicity, seed plant transmission, control.

Cabbage (Brassica oleracea var. capitata L.) Is
cultivated under different agroclimatic conditions of
Kumaun region of India. Production of cabbage IS one
of the Important sources of revenue to the farmers of
this region. Many Investigators including
Soryanarayana & Bhombpe 1961?, Porwal & Kothari
-19 O,Gangopadhyeg & Kapoor g1975), Mall & Joi
(1985) and Duhan & Suhag (1939 & 1990) have
worked In tropical parts of India on Alternaria blight
and Its pathogenic effects on cabhage and other crucl-
fers. Dhyani et al. (1989) studied. Alternaria blight of
Capsicum annuum under differentagroclimatic condi-
tions of Kumaun Himalaya.

The present stu.c¥ deals with the Alternaria blight
of cabbage under different agroclimatic conditions of
Kumaun Himalaya.

materials and methods.

ll0"nion offungal species : Samples of store
seeds of cabbage were collected in fresh polythene
« « (Ifferentagroclimatic conditions of Kumaun

~Table 1). Different Alternaria spp. associ-
afesd wit”, 1he seeds were 1solated bYI standard blotter

md agar (TOA) Plate methods following the rules

recomiaakkd by International Seed Testing Assocla-

tion (1STA. 1966).

~Ucctodleaves and pods were also collected from
differentsites, treated by Naocl solution (1%available
chloring) for 10 minutes, then washed with sterilize
water, dried and inoculated on sterile agar plates. These
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plates were Incubated for 7 days at 20+2°C for the
growth of fungal species.

Pathogenicity tests : Pathogemmty. tests of
Alternaria alternata, A. hrassicae, A. brassicicola, A.
raphani and A. tenuissima were made under glass-
house conditions, For this, healthy and surface steril-
1zed seeds of cabbage were rolled over actively sporu-
lating cultures and sown In sterilized (by autoclave) pot
soll. The average temperature and soil moisture of all
the pot soils were 18,0°C and 60% respectlvelg. One
hundred seeas (5 replicates of 20 seeds/pot of 24 cm,
0|a3 were sown In sterilized soil for each pathogen and
100 seeds sown without Inoculum served as control.
Reqularobservations were made to stuay the effects of

these pathogens.

Disease control experiments : To control seed
borne Infection of A. alternata, A. brassicae; A.
brassicicola and A. raphani In cabbage, laboratory
evaluation ofsome fungicides was carried out, For this,
healthy seeds of cabbage were surface sterilized with
2% Naocl solution, washed with sterilized water and
dried. These seeds were rolled over act|vel?</ sporulat-
Ing cultures of the tested pathogens and kept under
moist conditions at 20°C for 48 hours for the establish-
ment of pathogens In seeds. These seeds were washed,
dried and dressed with different fungicides at 0.3 conc.
of seed weight. The dressed seeds were directly placed
on moist blotter plates (10 replicates of 10 seeds each)
and Incubated for 14_da(¥s. ne hundred seeds plated
directly without fungicidal dressing served as control.
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Table 1 Percentage occurrence of Alternaria species with seeds Brassica Var. capitala in different agroclimate conditions of Kumaun hills,

140
U.P. India.
Areas Agroclimatic A alternata A, brassicae
conditions
Avera%e during
937-1989) NT T NT T
Tempe- Rain-
rature  fall
(°C)  mm
Mona 19 116 18 b
Janoli 165 13 22 5> 8 0
Aroll 21 110 16 43
Pilkholl 20 118 18 5
Tarikhet 16 134 20 g 3 1
Ranikhet 16 13 2 9 :
Nainital 14 240 24 2 5 3
Bamath 12 110 15 6 -

A. brassicicola A longissima A, raphani A. tenuissima

NT T NT T NT T NT T
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NT = Non Treated seeds; T = Treated Seeds by Naocl solution (1% available chlorine); - = Absent.

Table 2: Pathogenicity tests of virulent Alternaria sp. in Brassica oleracea Var. capitata L.

Fungal species No. of Normal Infected Seedling Percentage % seed Pre-emer-
seeds Healthy Slightly Severel of seedling  germina- gence 1oss.
Sown Seedlings Infected Infecte Infection ted
seedlings seedlings
Alternaria alternata 100 58 1 3 14.70 08 32
A. brassicae 100 /1 6 b 14.45 83 17
A. brassicicola 100 08 2 10 17.07 82 18
A. raphani 100 49 4 2 10.01 29 45
A. tenuissima 100 0/ : 3 4,28 10 30

OBSERVATIONS

Direct Inspection ofseeds: Durin% the Inspection
of seeds with naked eye and under stereo binocular
microscope, It was noted ahat Alternaria alternata
showed blakish green spots, while A. brassicae, A.
brassicicola, A. raphani and A. tenuissima caused
blackish spots onthe seeds. A raphaniandA. longissima
were colonized on seed coats only while A. alternata,
A. brassicae, and A. brassicicola collected from dis-
eased pods showed deepseated Infection.

Incidence ofAlternariaspecies inseeds: 5 sBecies
ofAlternaria wereassoclated with the seedsofca _ba?e
(Table 1). of them, A alternata and A. brassicicola

were found in all the samples while A. brassicae was
recorded from Janoli, Aroli, Tarikhet and Nainital, A.
longissima from Tarikhet, A. raphani from Janol
Ranikhetand Nainital, and A. tenuissima from Pilkholi
and Nainital with different percentage occurrence. All
%_hese species caused seed rotting and seedaling infec-
jon.

Leafand pod spots observations : The important
specles 1solated from Infected leaves and pods were A

alternata, A. brassicae, A. brassicicola, A. raphaniand
A. tenuissima.

Alternaria alternata (Fr.) Keissler; This species
caused severe losses due to seed rot and infection of
young seedlings. In fruits, a few black rounded sunken
spots with black mycelium were developed. Most of
the pods were reduced in size containing shrivelled and
discoloured seeds. Young andold leaves showed small,
spherical, Irreqular, black necrotic spots, which re-
duced photosynthetic area and caused premature leaf
defoliation.

A. brassicae ‘Berk) Sacc. - In leaves this pathogen
caused small to large circular lesions In concentric
rings and covered entire surface of the leaves.

Inthe seedling itcaused yellowing and olackening
of the cotyledonary leaves. In pods, black, rounde
sunken spots with grey mycelium were found near the

tIp.
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Table 3: Efficacy of different fungicide against Alternaria species in cabbage seeds (0.3% concentration of seed weight).

Chemical A. alternata
used (M) (%l)
1 2 3 4
Infection 19 95
Control Seed Germination 7.2 36
Seed Rot D 25
Seedling blight / 36
Infection 15.6 /8
Bavistin Seed Germination 10 50
50% WDP Seed Rot 4 20
Seedling blight b 30
Brassicol Infection 11.6 h8
Seed Germination 8.8 44
Seed Rot 3 15
Seedling biight 2.8 14
Infection 3 15
Seed Germination 14.4 72
Captafol Seed Rot 0.2 1
Seedling blight 0.8 4
| Infection 1.8 J
Dithane Seed Germination 135 69
M-45 Seed Rot 1 d
Seedling blight 0.4 2
Thiram Infection 0.6 3
5% Seed Germination 13.8 69
WDP Seed Rot | |
Seedling blight
Infection 1.8 h4
Seed Germination 13.6 68
Seed Rot 0.6 3
Seedling blight 0.6 3

V = Mean Infection; % | = Percentage infection; - = nil.

A. brassicicola (Schw) Wiltshire - was detected
from most ofleaves, causing sunker S{JOtS covered with
powdery spore mass. It caused small dark brownish,
nlack, circular, spots on leaves and linear spots or
etioles. Pods infection was very rare. Infection or
eaves appeared from June to August when conditior
- 1S humid and cool. These spots coalesced to form
Irlgger patches and reduced photosynthetic area of
eAVES.

A raphani Groves & Skolko. Infected leaves
spowed small, irreqularly scattered, zonate, brown to
tfackaecrotic spots in concentric rings. It was isolated
from mixed infection with A, brassicae and Fusarium
oxysporum. On young seedlings It produced black,

A. brassicae
(M) o) (M) Cel) (M) (%I)

— =

H

18

A. brassicicola A. raphani

b [ 8 9 10

9.8 98 19 98 19 93
2.8 64 .16 48 8 19
1 20 9 48 d 24
d 25 8 31 4 22
8 40 14 68 12 60
6.8 04 8 42 14 /1
2.4 12 3 13 3 15
3.0 15 2 0 4 19
9.0 45 9 45 6 29
18 80 3 54 16 80
3.4 1/ 2 10 1 d
4 18 4 20 2 1!
1 d 0.6 3 1 d
90 17 89 18 0

0.2 1 0.2 1 0.4 2
0.2 1 0.4 2 0.6 3
14 { 0.6 3 1 b
89 16 il 17 89

0.2 1 0.2 1 0.4 2
| | 0.4 2 0.8 4
0.2 1 0.8 4
184 92 18 90 0.2 1
| | | 18 90
0.2 1

3 15 4 24 1 [
4.2 /1 13 b4 18 89
0.4 2 0.8 4 0.6 3
| 0.4 2 0.2 1

Be_fvvd_ery s?ore.mass that caused damping-off and
lighting of radicle and plumule.

A. tenuissima (Kunze & Pers). Wiltshire, were
detected only from few pods causing small, sunken
spots covered with powdery spore mass. This pathogen
was mixed with A. alternata, N

Pathogenicity tests : In the ‘oathogenlcny A.
alternata, A- brassicae, A. brassicicola, A, raphani and
A. tenuissima were studied under glass house condi-
tions. All five species caused reduced seed gie_rmma-
tion, seed rot, seedling blight, damping-off wi tln% ang
stunting of seedlings. A. alternata caused 14.70% A.
brassicae 14.45%. A. brassicicola, 17.07%, A. raphani
10.9% and A. tenuissima 4.2% seed Infection respec-
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tively. Rotted seeds were found heavily colonized b

these fungl. However, In control good seed germina-
tion and seedling growth was observed. (Table 2).

Disease control experiments : In control, out of 6
fungicides, thiram and captafol gave bestresults. Thiram
eliminated infection of A. brassicae and A. brassicicola
con pIeteIOy, while A. alternata and A, raphani showea
3% and 4% Infection, respectively. Captafol, dithane
M-45, and vitavax were also found effective againstall
Ihe four tested Alternaria spP. with better seed germi-
nation. Bavistin and brassicol did notshow good results
against A. alternata, A. brassicae, A. brassicicola and
A. raphani. (Table 3). In control (Uninfested seed), A
alternata, A. brassicae, A. brassicicicola and™ A,
raphani caused 95%, 98%, 98% and 93% Infection
respectively.

DISCUSSION

~Alternaria species have showed pathogenic asso-
clation with seed, seedlings, leaves and pods of cab-
nage under various agroclimatic conditions of Kumaun
Himalaya. These caused heavy losses in crop yield
hesides quality deterioration. Among.Alternaria spp.
solated, A. alternata was most virulent pathogen
which reduced seed germination and infected many
seedlings. 1t was followed by A. brassicae, A
brassicicola, A. raphani. However, A. longissima and
A. tenuissima was less common in seeds. Four species
namely, A. alternata A. brassicae, A. brassicicolaand
A. raphani have been Erevmusly reported ny man
Investigators éGroves Skolko, 19k44, Neergaard,
1945, Richardson, 1970, Babadoost & Gabrieison,
1979, Michall et al., 1979, Humpherson-Jones, 1983,
Maude et al., 1984 and Singh etal., 1989 from Crucl-
ferous plants.

Areview of literature reveals thatA. alternata. A.
longissima, A. raphani, A. tenuissima are new records
on cab_ba%e seed, seedlings and pods In India, Various
Investigators Including Survanarayana & Bhombe
(1961) and Gangopadhyay and Kapoor (1975) found
reqular infection of A. alternata, A. brassicie and A.

brassicicola in seed, seedlings caused large amount of
the losses In vegetanles and cereals crop.

Inpathogenicity tests ofA. alternata, A. brassicae.
A. brassicola, A. raphani and A. tenuissima, different
symptoms e.?. seed rotting, damplﬂg-off, leaf blight

and wilting otseedlings were recorded. These observa-
tions revealed the transmission of Alternaria spp. from
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seed to seedlings and also responsible for heavy losses.
suryanarayana & Bhombe (1961), Changsri & Weber
1963) Taberetal. (1968), Richarason (1970), Keyworth
1972), Shirahama (1977), Petr (19793, Babadoost &

abrieison 1979; Michail et al., 1979; Maude et al.

(1984) have also reported similar results In cabbage
crop by A alternata, A. brassicae, A. brassicicola and

A. raphant.

"he results of fungicides seed treatment indicated
that contact fungicide thiram Is the most effective
fungicide for seed dressm% with no Inhibitory effects
on seedlln_% growth of cabbage; It was followed by
captafol, dithane M-45 and vitavax. Such results a?.alnst
other fungal pathogens were also found by Mall and
Jol, 1985, Lahoti & Potdukhe (1990), who observed
that thiram, captafol and captan were h|ghl?< effective
Inchillies crops, Kaushik etal. £1985), Sln% & Prasag
(1989) and Singh etal. (1990) observed that difolation,
dithane M-45 ‘and captafol were very effective In

controlling seed-borne Alternaria spp.

“The authors wish to thank |.C.A.R., New Delhi,
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rectors, Danish Government Institute of Seed Pathol-
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