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BLACK.MOULD OF ONION BULBS GROWN IN RAJASTHAN

ARVIND KDWIYEDI, TRIBIIUWAI\ SINGH and DALBIR SINGH

Departnrent of Botary, Udversity ofRajasthan, Jaipur 302 0O4' India.

Out of l3l bulb samples of onion from different disticts of Rajasthan, 54 carried black discolouration of

fupergillusniger (5-55%)onbasaldiscandqrterscale.Inincubation44-94fio,4890%aad38-907ohfection
of-A. *ger was ruovered from red, purple and white skinned onions respectively. The growth and sporulation

was pqnoirnced on stemplate and ia between the orterscale and I foliage leaf. The heavy colonizationresulted

in wet-ic of the bulb.
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components of untreated as well as after
prefieafiientwith 0.57o sodiumhypochlorite
for 3 min wereplated on moistenedblotters
and on PDA. Plates were incubated for 7

days under altemating light from Philips
flourescent tube-lights and dark periods of
12 hr each' and examined under
steriobinocular microscope.

Invasion of pathogen in bulb tissues

was determined in asymptomatic and
symptomatic bulbs of 3 samples of red
skinned type using cleared wholemount
preparations of different parts. For clearing
components were separated, boiled
sepearately in2Vo a\tous solution of KOH
for 5 min, washed in distilled water, stained
in cotton blue and mounted in P.V.A. The
slides were dried in oven at 60oC for 48 hn.

Results and Discussion

Fifty four out of 131 bulb samples carried
black discolouration caused by Aspergillus
niger (5-559o). The infection mostly
occurred on outer scale, followed by
stemplate and neck region. Heavily infected
bulbs were black and shrivelled and often
showed internal black softrot (Fig.l). The
fungus readily spodated betwe€n the outer

Introduction

Onirx. (Attium c epaL.) is amajor vegetable

crop used throughout India and plals an

important role in the economy of the country.

The crop suffers ftom a number of fungal
diseasesl-3. Aspergillus niger, a colnmon

saprophyte, was reported from Canadaa

causing severe bulb rot in storage. In India
the bulb damage caused by A. niger \4s
been reported earlier by many workers5-8.

The present study deals with the incidence,

extent of penetration and damage cau.sed by
A. niger in the different bulb parts.

Materials and Methods

Onehundredand thirty onebulb samples of
red(57), purple(57) and white(l7) skinned
were collected from 12 distics ofRajasthan
(harvest yea$ 1990-93) and stored under
cool and dry conditions in perforated paper

envelops. Bulbs were examined with naked

eyes for disease symptoms.

For isolation of A. niger, bulbs were
cut longitudinally and one-halfofeach bulb
was dissected to separate differentparts viz.
outer dry scale, foliage leaves, bladeless

leaf, stemplate and roots. The different

131



t32 Dtvivedi et al.

scale and the first foliate leaf producing a
high amount of inoculum. The incidence of
bulb infection was more in red cv. i.e. 32 out
of 57 samples as compared to purple (18 out
of 57) and white (4 out of 17) samples
(Table 1).

In incubation test 22 fungal species

belonging to 15 generawere recorded. In all
7 species of AspergilluJ were found in
association with onion bulbs but A. niger
dominated and occurred in symptorrless as

well as bulbs showing black-mould
symptoms. Other species recorded were A.
candidus, A.flavus, A. fumigatus,
A. o chr ac e ou s, A. sulphur e us and A. w entii.
These species were mostly recorded in low
percentages could not be correlated with
black mould symptoms.

In symptomatic bulbs infection in
stemplate, flrst foliage leaf and the outer
scale always showed decreasing pattem.
But s),mptomatic bulbp yielded A- niger
mostly in stemplate, outer scale and Ist to
IIIrd foliage leaves. In heavily infected bulbs
fungus was found to spread vertically,
affected bases of inner foliage leaves and
causing soft rot.

In cleared wholemount preparations
hyaline to brown, septate, branched
mycelium and conidiophores with conidia
of A. niger were observed in roots (60E"),

stemplate (807o), outer scale (607o) and Ist
foliage leaf (407o) in asymptomatic bulbs
but in all the parts of synptomatic bulbs.
The infection percentage and density of
inoculum was maximum in roots (Fig.3),
stemplate and outer scales followed by
foliage (Fig.2) and bladeless leaves. The
hyphae were mostly intercellular and rarely
became intracellular. Mycelium was never

Fig. 1 -3. Onion bulb infected with A. nig e r anLd clear ed

wholemount preparation.
l. Infected bulb; cut longitudinaltry to show

infeclion in different parts.

2-3.Cleared preparation of infected bulb parts.
Note mycelium and conidia in IVth foliage
leaf and roots. X 300, X 150 respectively.
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seen in vascular elements of any paris HeaYy

fungal infection causednecrosis of celb br

foliage leaves @ig.2) and stemplate' Such

bulbs when cut longitudinally revealed

heavy growth and sporulation of the fungus

wnicliaused rotting of disc, foliage and

bladeless leaf (Frg'l)'

Blackdiscolouration of onion bulb was

reDorted earlier by Machaceka. Lint< and

Waferg reported tlnt the outer scales of

co-orr ooio4s contains protocatechuic acid

and catechoi tnown to be disease resistant'

Hadield et allo while studying the white'

red, yellow and brown onion varieties with

mild and strong pungent types found that

coloured varieties showed higher incidence

of blackdiscolouration. In theprcsent sfirdy,

Aspergillus spp. also dominated with high

iniiOence of. A. niger in red onions' It may

also be mentioned that in bulbs with intact

out€r dry scale, the amount of A' niger

inoculum was more and often profuse

between inner dry scale and the first foliage

leaf and between the first and IInd folieige

leaves. Othrcr sites of infection are around

the stemplhte and neck.Very heavy infection

in and aroirnd the stemplate caused wet rot

of central scales of thebulbs. Ordinarily the

invasion and spread ofA. n iger as well as its

sporulation and danage to host {s9ues
siroweA gradual decrease ft'om outside to

inside. Iiandling of bulbs after hanest and

storage conditions may prove yital in
resricting losses catrsed by thase fungi'
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