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Present research conducted to acquaint with the insect pest fauna of commercially cultivated mushroom Agaricus bisporus revealed the
abundance of insects belonging to orders Diptera and Coleoptera. In addition, spring tails and mites were also of common occurrence.
Two genera of flies belonging to families Sciaridae and Phoridae registered their presence in these two mushrooms. Of these, the most
prevalent grayish black small fly with filiform antennae, typical sciarid wings, long legs with contiguous coxae and elongated abdomen was
identified as Sciara sp. (Diptera: Sciaridae). Though, this fly has been recorded from mushrooms from many mushroom growing nations
of the world, it has been reported for the first time in Himachal Pradesh. Besides, Megaselia sp. (Diptera: Phoridae) was observed in two
locations only. Incidence of four genera of beetles viz., Cyllodes indicus, Scaphisoma nigrofasciatum, Staphylinus sp. and Spondotriplax

pallidipes was also recorded.
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1. Introduction

Mushroom production represents one of the most significant
indoor commercial enterprises towards diversification of
agriculture based on microbial technology for large scale
recycling of agro-wastes and their transformation into edible
biomass, accepted as highly nutritive food with royal flavor
and palatability. The important commercially cultivated
mushrooms in the nation are, white button mushroom,
Agaricus bisporus (Lange) Imbach (85.0%), oyster mushroom,
Pleurotus spp.(24.1%).

Most of the cultivation in the country is undertaken by
marginal farmers under unhygienic conditions in improvised
mushroom farms which prove to be the hot beds for
multiplication of various pests and pathogens. Arthropod
pests of concern in mushroom cultivation are dipteran flies,
coleopteran beetles and spring tails. Most abundant and
menacing among them are small to medium size delicate
dipteran flies often bearing resemblance to gnats and midges.
These flies are exceedingly numerous in individuals and
species with a wide geographical range (Brown and Marshal,
1984; Chakarvarty et al., 1987; Brar and Sandhu, 1989; Kumar
and Sharma, 2000; White and Smith, 2000). More than 13
genera belonging to six families of these flies have been
found to be associated with mushroom cultivation. These
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are the major pests of mushroom throughout the world
with extremely low economic threshold levels. Uncontrolled
populations of these pests can result in substantial losses in
yield due to both direct feeding by maggots and associated
disease spread by adult flies. These factors necessitate the use
of management tools even at low larval densities.

Sciarids are small to medium sized delicate flies of smaller
to medium size, often bearing resemblance to gnats and
midges. In nature, sciarids inhabit leaf mould, wild fungi and
rotting vegetable matter. Sciarids are initially attracted to
the fermentation odors being emitted during cool down of
peak heated compost (Richards and Davies, 1977). Different
sciarid genera infesting mushrooms show slight variations in
their behavior and biology. Phorid fly Larvae are 4-6 mm long
with a white and transparent body and lacked a distinct black
head. Larvae fed on mycelia and made cavities in mushroom
fruiting bodies. They usually occur during summer cultivation
and caused less damage than other flies (Jesse, 2005).

2. Materials and Methods

Samples for immature stages of insects were collected
from composting ingredients as well as cropping beds in
fresh polythene bags, sealed properly with rubber bands
to avoid moisture losses and labeled for locality, cropping
time and date of collection. Samples brought to laboratory
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were processed for studying the incidence of insects and
springtails without undue delay. Precaution was taken to
maintain optimum moisture level until the analysis was
complete. Adult insects hovering over the cropping bags
and inside the mushroom farms were collected by different
methods, with or without net only for identification purpose.
Dry and wet collections (70% alcohol) of the captured stages
were prepared. Yellow traps were laid in the cropping rooms
of three farms located in nearby vicinity of Maryog, Jatoli
and Nauni University farm for seven days to have an idea of
adult insect population in the cropping rooms. ‘Pest O Lure’
[Pest Control (India) PVT. Ltd.] traps were used to trap the
adult flies.

Dipteran insects were collected with the help of yellow traps.
Yellow bulb of 15 W was placed in between two polythene
sheets (supported by card board) of 12x15 cm? size coated
with mustard oil among the bags at a height of 60 cm from

the ground. The bulb was switched on from 5 p.m. to 8
a.m. Polythene sheets with insects sticking to them were
brought to the laboratory once in a week and the insects
were identified and counted separately.

The beetles and their grubs were collected from individual
sporocarp and the mean number of beetles or grubs
sporocarp® was calculated. Springtails were extracted
with plastic funnel with a piece of rubber tube (10-12 cm)
bearing a glass vial of 5 ml capacity attached to its distal end.
The substrate sample with expected fauna was placed over
the wire net gently. A table lamp was fixed over the sample
enabling prevalent fauna started to move downwards and
was collected in the glass vial.

3. Results and Discussion

Faunistic incidence of insect pests in A. bisporus has been
referred in Table 1. The insects belonging to two orders viz.,

Table 1: Insect fauna associated with white button mushroom, Agaricus bisporus in three districts of Himachal Pradesh

Sr.  Location Sample Diptera Coleoptera
No des.crip- Sciarids Phorids Cyllodes Staphylinus Scaphisoma
tion (Sciara sp.) (Megaselia sp.) indicus sp. nigrofasciatum
MS PPS Adults MS PPS Adults Grubs Adults Grubs Adults Grubs Adults
Distt. Shimla
1 Fagu CB 10 3 NA - - - - 1 1 - -
2 CA - - NA - - - - - - - -
3 CB - - NA - - - - - - - -
4 S 8 3 NA - . - - 1 1 . .
5. Theog CB 12 6 NA - - - - 1 2 - -
6 CB 17 5 NA - - - - 1 1 - -
7 CA 3 NA - - - - - - - -
8 S 4 NA - - . - 2 2 1 2
9 Shimla CB 12 4 NA - - - - - - - -
10. CA 5 1 NA - - - - - - - -
11. S 18 2 NA - - - - - - - -
Distt. Sirmaur
1 Maryog CB 27 12 NA - - 5 3 - - - -
p CA 10 6 NA - - - 1 - - - -
3 CB 12 4 NA - - 1 2 - - - -
4 CB 28 417 - - - - - - - -
5. S 19 - 2 - - 3 4 - - - -
6 Dumki CA - - NA - - - 2 1 - -
7 CB 5 2 NA - - - - - - - -
8 CB 8 6 NA - - 1 2 1 1 -
9 Paonta sahib CB - - NA - - - - - - - -
Table 1: Continue...
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Sr. Location Sample Diptera Coleoptera

No des.crip- Sciarids Phorids Cyllodes Staphylinus Scaphisoma
tion (Sciara sp.) (Megaselia sp.) indicus sp. nigrofasciatum

MS PPS Adults MS PPS Adults Grubs Adults Grubs Adults Grubs Adults

Distt. Solan

1 Nauni CB 25 516 13 5 5 - - 1 1 - -

2 CA 8 2 - 10 7 3 - - - - - -

3 CB 12 - NA 1 4 - - - - - -

4 CB 6 - - 9 5 4 - - - - - -

5. S - - - - - - - - - 1 1 1

6 Shamlech CA 5 2 NA - - - - - - - - -

7 CB 15 7 NA - - - - - 2 1 - -

8 S 8 2 NA - - - - - 1 1 - -

9 Jatoli CB 32 15 810 - - - - - - - 3 4

10. CA 12 5 - - - - - - - - - -

11. CB 19 11 NA - - - - - - - 7 2

12. S 26 - 4 - - - - - - - - -

MS: Maggots 250 cc? sample; PPS: Pre-pupae or Pupae 250 cc? sample; CB: Cropping Bag; CA: Casing Soil; S: Spawned

bags; PS: Platform soil; NA- Not present

Diptera and Coleoptera were significant by their presence or
abundance in the mushroom units cultivating white button
mushrooms. Order Diptera was represented by the flies
belonging to two families viz., Sciaridae and Phoridae. Three
genera of beetles belonging to different families of Order
Coleoptera were noticed in the cropping bags or rooms.
Among Dipterans, Sciarid flies were found to be most widely
distributed as they prevailed in most of the samples collected
from 9 locations of three mushroom growing districts viz.,
Shimla, Sirmaur, Solan were covered during the survey.
No pest infestation was observed in the purposely built
commercial farm of Paonta Sahib (District Sirmaur) due to
proper hygiene and scientific methods of cultivation adopted
there. The flies belonging to genus Sciara sp. were found to
be prevalent in the cropping beds. These flies were attracted
to the aroma of compost and were captured in large numbers
on yellow traps laid to monitor the adult population in the
units located at Jatoli and Nauni (Distt. Solan) and Maryog
(Distt. Sirmaur). While most of the adults hovered over the
cropping bags, their maggots were mainly found in compost
as well as casing medium. Larval forms were also spotted in
large numbers inside the sporophores when they were cut
open. Larval population of sciarids ranged between 3-85
sciarids 250 cc? sample in different units depending upon
the prophylactic measures adopted against these flies by the
growers. Lowest count of three individuals of Sciara sp. was
recorded in Kathiyala (Distt. Kullu) and the highest population
of 85.0 were recorded in Sehal (Distt. Kangra). Prevalence of
these flies in such high numbers in most of the farms was
much above the threshold level of one adult. Interestingly,
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phorids were observed to be of rare occurrence and were
encountered in small numbers in three units only, out of
total 23 surveyed. Their count varied from 5-29 insects 250
cclsample; minimum restricted to five in Nauni (Distt. Solan)
and maximum of 29 counted in University Farm, Kangra. All
the phorids collected during these studies were identified as
Megaselia sp.

Insects, nematodes, mites and springtails constitute the
important groups of mushroom pests. Of these, insects
belonging to orders viz., Diptera and Coleoptera are of
paramount significance. Order Diptera is represented
by the flies belonging to six families viz., Sciaridae,
Phoridae, Cecidomyiidae, Scatopsidae, Drosophilidae and
Sphaeroceridae (Lewandowski et al., 1999; Navarro et al.,
2000, Smith and Gupta, 2002; Deepthi et al., 2003; Greenslade
and Clift, 2004 and Jesse, 2005). A few genera of beetles
belonging to different families of Coleoptera frequently prevail
in the cropping beds (Johal et al., 1992; Lewandowski et al.,
1999; Deepthi et al., 2004; Kumar, 2006; Mazumdar et al.,
2008). These pests incur pronounced qualitative as well as
guantitative losses to mushrooms all over the world (Deepthi
etal., 2003; Clift and Terras, 2000; Kumar and Sharma, 2000).
The investigations carried out till date are scattered in nature
and are confined mainly to Agaricus bisporus.

4. Conclusion

Sciara sp. recorded for the first time from mushrooms in the
country was very prevalent as it infested both the mushrooms
under reference in distantly located farms of various districts
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under survey, working under unhygienic make shift rooms. In
most of the locations, the fly count was above the threshold
level. With such a high incidence and practically no previous
information regarding the status of this insect in mushroom
cultivation under Indian conditions available.
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