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First Report of Penicillium expansum Causing Bulb Rot of Lilium in India
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Abstract: The present investigation deals with the first outbreak of Penicillium bulb rot in imported Liliums in
Niligris District of South India during 2011-2012. The infected bulbs were collected from five different places
in this district. The isolated fungus from the infected bulbs was identified as Penicillium expansum.
Pathogenicity test revealed the harmful nature of this fungus which leads to rapid disintegration of the infected
bulbs within 7 days of inoculation. The implications of these findings in relation to latent infection and post
harvest handling are discussed.
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INTRODUCTION February.  It  takes  three  months  for  the  flowers  to  be

Lilies both Asiatic and Oriental varieties along with planning for high-season business are now preparing to
their hybrids are cultivated in a very small scale in India, stock the imported bulbs which they will plant during end
especially in Nilgris District of South India. They are of May and June. In year 2011, India had imported
classified under high value crops. The production of 10million bulbs from Holland, among which the bulbs
Lilium as cut flower is increasing year after year and the imported to this area had blue mould infection [Fig. 1].
need to produce large size bulbs which can be forced is This appeared to be the first occurrence of this disease in
ever-increasing. However, high percentage of bulbs used India. Bulb rots are common cause of Lilium loss during
for commercial production is imported. They are also storage and transit [1]. Fungi, especially moulds are
capital intensive crops, in terms of cost of infrastructure important pathogens of fruits, flowers and vegetables
for protected cultivation and the bulbs which are particularly under tropical and sub-tropical conditions [2].
imported.  Lilium   has   round-the-year   market   unlike The importance of storage rots includes reduction in the
wedding seasonal flowers, but the high-market season quantity and quality of Lilium which affects the market
commences  in September  and  peaks  from  December  to value.

ready for harvest and hence progressive growers

Fig. 1: Symptoms of bulb rot of Lilium asiaticum caused by Penicillium expansum.
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MATERIALS AND METHODS

Collection of Samples: Lilium bulbs (10-15/lot) were
collected randomly from the greenhouses around Niligris
District. The samples were pooled together to form one
composite sample. The bulbs were closely inspected and
sorted out depending on the symptoms of infection. 

Fungi Causing Rots in Lilium Bulbs at Storage
Isolation: Isolation of associated fungi from the symptom
bearing Lilium bulb was done by employing usual tissue
planting method on both CYA (czapek agar) medium and
moist chamber maintaining aseptic conditions incubating
at room temperature for 3-7 days. 

Identification  of  Fungi: The  fungus  was  isolated  from Fig. 2: Fungal growth of Penicillium expansum on
the infected bulbs and Penicillium expansum was czapek agar media after 7 days incubation at 25°C
identified. Cultures were inoculated on CYA media and
incubated at 25°C in a dark condition. They were examined RESULTS AND DISCUSSION
after 7 days of incubation [Fig. 2]. All morphological
characters  of  the  cultures,  grown  on  CYA  media  for The Penicillium infections found in different areas
7 days at 25°C, were examined. Colonies on CYA were around Niligris District are shown in Table 1. All the areas
35~50 mm in diameter, texture floccose; conidiogenesis surveyed for this bulb rot infection showed more are less
moderate, bluish green; exudate clear to pale orange similar infection (Table 1). Of these, Connor had the
brown; reverse light to vivid yellow. Conidiophores borne highest frequency of occurrence (40%) followed by
from subsurface or aerial hyphae, single or in fascicles, Kundha (32%). The least infection was seen in Mansoor
appressed, stipes were smooth walled, 15~25 × 3~4 µm; (8%).
metulae more or less cylindrical, 10~17 ×3~4 µm; phialids All the bulbs collected from different areas were
ampulliform, 9~12 × 2~4 µm; conidia ellipsoidal to found to exhibit P. expansum infection leading to rapid
subglobose, smooth-walled, 3~3.5 × 2.5~3.0 µm diameter. disintegration of the infected bulbs within 5-7 days of
Identification was confirmed by the Department of Plant inoculation. The finding from this investigation indicates
Pathology, Tamilnadu Agricultural University, that the aforementioned fungus is associated with the
Coimbatore, India. deterioration of Lilium bulbs. Recently this disease seems

Pathogenicity Test: Pathogenicity testing was conducted pears, cherries, peaches and other pomaceous fruits in
on healthy bulbs. Five bulbs were inoculated by making Denmark, United Kingdom, Sweden, Norway and many
a vertical cut with a sterilised needle 3 mm deep below the other countries [3-6]. 
sprouting region. A fungal disc of P. expansum, taken Under the climate controlled transit conditions the
from a seven-day-old culture grown on CYA medium, was effects of these fungi may be negligible. However, the
placed over the wound, covered with sterile moist cotton bulbs are frequently stored for 1-5 months in fluctuating
and wrapped with Parafilm. Five additional control plants climatic conditions after being imported from other
were treated similarly using only CYA medium. Theses countries. Then the loss from this pathogen may be
bulbs were incubated under 22-25 ºC. All inoculated bulbs greater in number, considering the fact that the bulbs are
produced typical blue mould symptoms 5-7 days after
inoculation [Fig. 1]. The fungus was consistently re-
isolated from all inoculated plants and confirmed the
presence of P. expansum. Control plants did not show
any symptoms. The disease development symptoms were
observed and the pathogen was re-isolated and identified
satisfying Koch’s postulates. The % disease
developments were recorded in the test bulbs by eye
estimation.

to be absent. This fungus has been reported in apples,

Table 1: Survey of Lilium bulb rot infection rate on imported bulbs in
different areas (Niligris District)

Location Damage level (%)

Conoor 40
Nilgris 25
Kundha 32
Mansoor 8
Edakada 20
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