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SYNOPSIS

Biocomposting is the purposeiul blodegradation of arganic matter by micro-organisms with the help of
macro- organists under controlled aerobic conditions, Although microbes as primaey consumers
mitiate the composting, it’s the secondary and tertiary consumyers including insects, worms, smails ond
their associates that feed upon this semi converted organic matter, keep the compost pile cleanes,
enhance the compesting process and convert humus into stable and cured compost, The present work
studies diversity and role of insects in houschold biocompost. The methods included selection of
compost samples, Extraction Methods of insect fsuna and Preservation and identification fechniques. In
this study total 12 insects were found which unfolds the diversity of insects that have created fheir niche
in the compost and their contribution in the making and development of compost, The present work
thus cancludes that the household compost contains other invertebrates than earthworms- mainly
arthropods- which are equally helpful for the formation of compost. Further study is needed as
compasting not only supports bisloglcal tiversity but also mitigates the climate change.

INTRODUCTION

Composting has been defined scientifically as “the process of natural degradation of botanical and
putrescible waste by the action of bacteria, fungi and other organisms In the preseace of an
sdequate sir supply” (Hester and Harrison 2002) and the product obtained is the bio-compost.
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nitrous oxide hence use of compost restricts adlition of greenhouse gases m the atmosphiere, Similarly
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matter into finished compost.

The microoeganisms f.¢. bacteria, ﬁngim-mimmmadouumymkxﬁmwhikmehw
fauna in the heap include nematodes, carthworms, woodlice, beetles, flies, =5, carwigs, springtails,
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materials into smailer picces, making them more suitable for the chemical work of the IUCTOSCOPic

decomposers. Similarly these organisms tisnnel mnummm;mwmwnpmm
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turning it all the while, helping in acration, needed for the composting process. This is the reason why
studying these organisms in the compost 18 very tmportant, In palot work it was seen that majority of the
macro-fauna is anhropods among which the msccts dominate,

To sdy these macro organisms, one hns 1o extract them fom the compost uslng virdous physical and
dynamic methods and preserve in oeder to identify them

As references for extraction of only s0il orgunisms were availoble and no standard methods were
avalable to extract compost dwelling creatures, methods used by soil ecologists were madified, tested
and used for the study. Among these, the insects were furiber isoloted and studied.

The present study thus unfolds the diversity of insects which have created their mache in the compast
and their contribution in the making and development of compost

MATERIALS AND METHODS

A) Sample selection- For the present study, samples of compost from different sites was collected
scasonally. The samples contained different types of feedstock (raw materials) and method of
preparation for cach of them was difterent,

B) Methods of collection of samples- While collecting, compost was handpicked in random amount
from i fferent levels and the process was repeated twice so that organic matter from all the strata was
collected. Though samples were collected randomly, defined amount (100 gm) was used every time for
study of fauna.

C) Mcthods for extraction of the fauna- The insect diversity observed among the compest samples
were recorded using vanous extraction methods. For the extraction of the compost insect, at present no
standard methods are available. Hence the methods used for extraction of soil organisms were modified
and used in study. The mechanical methods including hand sorting and flotation methods were used
along with direct microscopic observations for separation of insect fauna, Among flotation methods,
Ladell’s modified method and Salt and Hollick's method were used for the scparation of insccts.

D) Methods of preservation and identification of insects- The organism were collected using pointed
and blunt foroeps and were preserved in the commonly used insect preservative, which is 8 mixture of
70% alcohol and Glyeerol [70:30], The preserved organisms were further identified and classified using
identification keys. The references and keys used for the study included- A generad textbook of
Entomology by A.D. Imms (Ninth edition 1957), Fauna of British India, Ceylon and Burma by Amow
G. (1910) and Guide 1o invericbmte ammals by Webb et. al. (1978). Along with these myjor reference
books some Internot references were also used for the identification purpose.
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RESULTS AND DISCUSSION
For classification, binomial Isture hod was. followed. Class Insecta of Phylum Asthropoda
wisg represented by twelve organisms (table 1.0)
They are identified and described as follows-
1. Earwig 2. Cockruach

Phylum: Arthropoda Phyluny Arthropoda

Sub-phyturc Hexapoda Sub-phylun: Hexapoda

Class: Inseota Clss: Indecta

Sub-class: Prerygota Sub-class: Prerygota

Division: Exopterygota Drvision: Exopterygots

Order: Dermaptera Order Dictyoptera

Sub-order: Forficuling Sub-Order: Bluttaria

Family: Blattidae
Eat vanety of animal and plant maner. Get attracted 10 damp conditions more often which is

Act as scavengers. Sometimes eat smal ler why they are found sometimes tn moist compost.
Flies springtails (Burton and Burton 2002). They are not of great use 10 compost but sometimes

Majority of the species Ommivorous act as scavengers {Copeland 2003),
but more species incline 1o animal food.
(Image 1) (Image 2)

S ———————
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Table 1O
Phylum Sub Class Order Sub order Family Organism
phylum
Arthropoda | Hexapoda | Insecta Dermaptera | Forfieuling - Enrwig
Dictyoptera | Blattaria Blartidae Cockroach
Colcoptera | Polyphaga | Tenebrionidae | Lesser
mealworm
Mealwoem
p.
Nitidulidac Nitidulid
beetle
Staphylinidae | Rove
beetle
Hymenoprera | Apocrita Formicidae Ant
Honey bee
Diptera Brachycera Stratiomyidae | Soldier fly
Cyclonhapha | Drosophulidae | Fruit fly
Cyclorthapha | Calliphoridac | Green
bottle fly
Nematocera | Mycetophilidae | Fungus
gnat.
3. Alphitobius diaperinus. 4. Alphitobins laevigatus
Phylum: Arthropoda Phyluny Arthropods
Sub-phylum: Hexzpoda Sub-phylum: Hexapoda
Clags: Insects Class: Insecta
Sub-class: Pterygota Sub-class: Pterygota
Division: Endopterygota Division: Endopterygota
Order. Coleoptera Order: Coleoptera
Sub-order. Polyphaga Sub-order: Polyphaga
Super-fiumily Cucijoides Super-family: Cucujoidea
Family: Tenebrionidse Family: Tencbrionidae
Sub- family: Tencbrioninac Sub- family: Tenebrioninae
Tribe: Alphitabiini Tribe: Alphitobeind
Genus: Alphitobius Genus: Alphitobius
Species: diaperinus Species; laevigalus
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Commonly known as ‘lesser mealworm’

The feeding habits and habatat is similar with the

Was the most dominant beetle among all the  sp diapernmx. The larvae and beetles feed upon

insects in all samples. Both the larval and
ndult stages are helpful as cut down the
larger plant particles into smaller and
provides extra space for microbes.
(Image 3)

5. Nitidulidid beetle
Phylume Arthropoda
Sub-phivlum: Hexapoda
Class: Insectn
Sub-class: Plerygota
Division: Endopterygota
Order: Coleopters
Sub-order; Polyphaga
Super-famuly: Cucujoidea
Family: Nitidulidas

Commonly known as sap beetles. Are small

(2-6 mm) owoid. Feed upoa plant sap, over-

npe fruits. Help in cleaning compost pile.
(Image 5)

7. Ants
Phylum: Arthropoda
Sub-phyfum: Hexapoda
Class: Insecta
Sub-class Prerygota
Division: Exopterygota
Order: Hymenoptera
Sub-order: Apocrita
Super-family. Vespoides
Family: Formicidse

Feed upon varied matenals like fungi, sceds

fresh and decaying vegeration
Jienwi g/ wiki

(lmage 4)

6 Rove beetle

Phylum; Arthropoda
Sub-phylum: Hexapoda
Class: Insecta

Sub-class: Pierygota
Division: Endopterygota
Order. Coleoptera

Sub-order: Polyphiaga
Super-Family: Staphylinoidea
Family: Staphylinidac.

Prey on snails, insects and other small animals.
Foand in decaying matter including dung and
Carcass s are predacious (fmms 1957). Are
Swift cusrorials.
(Tmage 6)

8. Honcy bee
Phylum: Arthropoda
Sub-phylun: Hexapoda
Class: Insecta
Sub-class: Pterygota
Division: Exopterygota
Order: Hymenoplera
Sub-order: Apocrita
Infra-order: Aculcata

Was @ surprise visitor to the compost.
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sweets, soraps, otber insects and sometimes
ather ants (Martin etal 1992) Usually seen
when the pele ts cooler and drier. During study

probably was feeding on the juices of the
decaying firuits and vegesables. Did not
appear acaidentally but was hovering

large amts, about 6-7mm in length were found.  and settling on compost heap.
(Image 7) (Image 8)

9. Soldier Ny 10, Fruit Ny
Phytum: Arthropoda Phyhum: Arthropoda
Subsphytum: Hexapoda Sub-phylum: Hexapoda
Class: Insecta Class: Insecta
Sub-class; Perygola Sub-class: Prerygota
Division: Endopterygota Divisien: Endopterygotn
Order: Diptera Order: Diptera
Sub-ceder: Brachyeera Sub-order: Cyclorrhapha
Fumily. Stratiomywdac Family: Drosophilidac
These are rather large, more flattened and Flies are ideatified with prominent red eyes.

with white, yellow or green markings. Mostly
oceur in umbelliferrous and damp situations.
The larvae are saprophagous scavengers. The
larvae were voracioasly eating the debeis, while
the adult fly was feeding upon vegetable trash.

(Image 9)

11.Green bottle fly.
Phylum: Arthropoda
Sub-phytum: Hexapoda
Class: Insec 1a
Sub-class: Perygotn
Division: Endopterygota
Order: Diptera
Sub-order: Cyclorhapha
Family: Calliphonidas

Very often, metallic green coloured adult
flies. Larvae saprophagous or flesh feeders
hence ecour in carion. Fly lay eggs in trash
containing remaants of flesh and larvae grown
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Found on Nowing sap, decaying fruat or fleshy
pasts of vegetables. Get attracted to fermenting
decomposing matter. Were observed feeding on
herbage and wandering among freshly added
feedstock.

{Image 10)

12. Fungus gnat
Phylum: Arthropoda
Sub-phylum: Hexapoda
Class: Insecta
Sub-class: Prerygotn
Division: Endopterygota
Order: Diptera
Sub-order: Nematocera
Fumaly: Mycetophilidae

Very tiny fly. Snaller in size than fruit fly.
Feeds maunly on fungal pores in compost

and decomposing fruits and vegetables.

Larvae sometimes parasitic if fly lays eggs inside
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in it Duning study the green bottle Oy was the body of insects. Keeps hovering in compost
confined to the compost containing non hence microbes attached 1o its body get

vepetable matter in feedstock transforeed in compost,
(Image 11) (Image 12)
CONCLUSION

In the wrbanization era, household garbage disposal Is becoming @ great problem due to unavailability of spece,
transpoctation and many other factors. Composting of this household garbage 15 essential at the level of housing
societies as this will reduce the dumping problem, lessen henlth hazards and curb methane emission, which in
turn supports the eavironment and fights the climate change
The insects found in compost should be wused for the composting process which will also save biodiversity. But
further study related 1o them need to be done, The present study thus feads to the following conclusions-
# The compost formation initiates with the microorganisms but gets completed with the help of macro-
organisms
# The household compost contains other invertebrates than earthworms- majocly arthropods- which are
equally helpfid for the formation of compest.
7 The study of diversity of anthropods revealed presence of 12 insects in the compost which help in
formation and curing of the compost.
Some insects complete their entire Jife cycle in compost and this help composting tn their larval as well
as adult stage.
#  Thus it can be suggested that, household biocompost is a niche for insect diversity and it can be
mamtamed without use of earthwoems in the compost

v
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PHOTOPLATE

Image 3 Image 4
Alphitobinx diaperinns  Alphitobises laevigatus

Image 12
Fungus gnat

Image 9 Image 10
Soldier fiy Fruit fly

227.24" December 2010 Page8



