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Earthworms are a group of segmented bristle-bearing worms (Beddard,
1912) that belong to the Order Oligochaeta, Class Chaetopoda, Phylum Annelida.
These organisms which form a major component of the soil biota, have been silently
ploughing the land for millions of years and have also been assisting in the

recycling of organic nutrients for the efficient growth of plants (Darwin, 1881).

Earthworms are found in all but the driest and coldest land areas of the world
(Lee, 1985), their population contributing to 80% of the total biomass of the soil
ecosystem (Watanabe, 1975; Dash, 1978; Senapati; 1980). Their role in the turning
over of the soil drew the attention of the Greek philosopher Aristotle (cf. Shipley,

1970) who called the earthworms "the intestines of the earth".

Gilbert White (1770) wrote "earthworms though in appearance a small and
despicable link in the chain of naiture, yet, if lost, would make a lamentable chasm....
Worms seem to be the great promoters of vegetation, which would proceed, but

lamely without them...." (cf. Edwards and Lofty, 1972).



Darwin (1881) observed that earthworms prepare the ground in an excellent
manner for the growth of fibrous-rooted plants and for seedlings of all kinds. He
described the role of earthworms in the breakdown of dead plant and animal
material in the soil and forest litter, and in the maintenance of soil structure,
aeration and fertility. His findings that earthworms play a beneficial role in soil
formation and soil fertility have since been acknowledged by Hensen (1877),
Muller (1884), Urquhart (1887), Lee and Foster (1991) Alban and Berry (1994) and

Nooren et al., (1995).

Earthworms are one among the most ancient of the terrestrial animal groups
known to have originated during the pre-Cambrian, some 650-570 million years
ago (Glaessner et al., 1969). Most of these earthworms are inhabitants of soil,
including litter layers and above ground habitats such as animal dung, rubbish
heap, rotting logs, under the bark of standing trees and in organic material
accumulated at the bases of epiphytes (Lee, 1985). Their distribution is
generally determined by edaphic factors such as temperature, moisture, pH,
aeration and texture of soil, and organic matter (Murchie, 1958; Kaleemurrah-

man and Ismail, 1981).

The distribution of organic matter in soil greatly influences earthworm
distribution. The choice of an environment rich in organic matter by earthworms

has often been reported (Satchell, 1955, 1980; Murchie, 1958; Barley, 1959 a,b;



Edwards et al., 1970; Kale and Krishnamoorthy, 1978, 1981; Mishra, 1980;
Abbott and Parker, 1980; Ismail, 1983, 1986, 1993, 1994 a, b, ¢, 1995 a, b; Ismail
et al.;1990,1993). Soils that are poor in organic matter do not usually support
a large number of earthworms and conversely fewer the earthworms, thicker
is the mat of decaying organic matter on the soil surface. (Richardson, 1938; Raw,

1962; Stockdill, 1966; Potter et al.; 1990; Clements et al., 1991).

Earthworms are saprophagous forms being either detritivores or geophages
(Lee, 1985). The detritivores feed either on plant litter or on other plant debris in
the organic matter rich surface - soil horizons. The geophagous forms ingest
large quantities of organically rich soil. Based on ecological strategies Bouché
(1971, 1977) recognised 3 categories of worms namely, the epigeics which are
predominantly phytophagous; the anecics which are geophytophagous and the

endogeics which are geophagous.

Earthworms play a key role in the removal of plant litter, dung and other
organic material from the soil surface (Edwards and Lofty, 1977). The role of
earthworms in the decomposition process of litter in several ecosystems has been

well documented (Richardson, 1938; Raw, 1962; Madge, 1966; Hoogerkamp et al.



1983; Ismail, 1983; Satchell, 1983; Senapati and Dash, 1984; Kapur and Kapil,

1986; Tian et al., 1995).

Rapid removal of plant litter from the soil surface in a variety of habitats by
lumbricid earthworms has been reported by several authors including Waters
(1951), Heath and King (1964), Nielson and Hole (1964), Perel and Sokolov (1964),
Heungens (1969), Maldague (1970), Zajonc (1971), Malone and Reichle (1973),

Vimmerstedt and Finney (1973), and Piearce (1983).

Farthworms can consume large amounts of litter and the amount they
ingest seems to depend more on the total amount of suitable organic matter
available than on other factors (Edwards and Bohlen, 1996). The consumption of
leaf litter of different plant species has been estimated for several species of
earthworms (Franz and Leitenberger, 1948; Needham, 1957; Raw, 1962; van Rhee,
1963; Satchell, 1967; Lavelle, 1978; Sugi and Tanaka, 1978; Curry and Bolger, 1984;

Knollenberg et al., 1985; Haimi and Huhta, 1990; Daniel, 1991; Kaushal ef al., 1994).

Earthworms have been shown to selectively consume different types of plant
materials (Darwin, 1881; Tembe and Dubash, 1961; Brown et al., 1963; Edwards and
Heath, 1963; Satchell and Lowe, 1967; Wright, 1972; Kale and Krishnamoorthy, 1981;

Piearce, 1989). The rate of litter break down depends upon the type of litter apart



from other edaphic factors (Swift et al., 1979; Tripathi and Singh, 1992; Kittle ef al.,
1995). The content of water soluble polyphenols in the litter are reported to

be inversely proportional to the rate at which the litter is consumed (Satchel],
1967; King and Heath, 1967). Litter becomes more palatable to earthworms after
a few weeks of weathering (Edwards and Lofty, 1977; Zicsi, 1983). Litter rich in

protein is reported to be more readily acceptable by earthworms (Wittich, 1953).

Rutigliano et al., (1996) reported that the rate of decomposition of the litter
of Fagus sylvatica and needles of Abies alba is influenced by lignin, the lower the

concentration of lignin, higher being the rate of decomposition.

The importance of soil invertebrates in the break down of leaf litter has
been well documented by using techniques of confining either intact litter or leaf
discs in nylon mesh bags of different mesh sizes and burying them in soil or litter
(Edwards and Heath, 1963; Witkamp and Crossley, 1966; Curry, 1969;
Arianoutsou, 1993; Takeda, 1995; Verhoeven and Toth, 1995). Litter bag
exclusion experiments have indicated that fragmentation and decomposition of
plant material is tremendously enhanced when worms are allowed to enter the
bag (Edwards and Heath, 1963; Heath et al.; 1966; Perel et al., 1966; Hendriksen,

1990; Curry and Byrne, 1992; Wise and Schaefer, 1994).



Experiments with neem litter have revealed the annual loss to be 50% and
58% in coarse and fine mesh bags respectively (Reddy, 1992). Decomposition of
leaf litter of albizia (Pariaserianthes falcataria), eucalyptus (Eucalyptus tereticornis)
and teak (Tectona grandis) using mesh bags have indicated the decomposition of
eucalyptus litter to be the slowest (Sankaran, 1993). The decomposition rate of
acacia litter was reported to be faster than Eucalyptus tereticornis in Karnataka
(Swamy, 1989) and Kerala (Sankaran, 1993) while that of the latter is reported to be
slower than that of poplar (Populus deltoides) (Chander et al., 1995). Woods and
Raison (1983) have reported that the weight losses of abscissed leaves in one
year ranged from 25% for E. pauciflora to 39% for E. delegatensis. The k value (annual
decomposition rate constant) however is reported to be lower in E. tereticornis
litter compared to E. camaldulensis in Dehradun, India (Sharma and Pande, 1989;

Bahuguna et al., 1990).

The role of earthworms wviz., Lampito mauritii, Polypheretima elongata,
Pontoscolex corethrurus and Perionyx excavatus in litter breakdown in the tropics has
been discussed (Senapati and Dash, 1984; Krishnamoorthy, 1986; Kale and Bano,
1988; Ismail, 1993, 1994 a,b,c; 1995 a,b; 1996). Studies have indicated that P. excavatus
disintegrated the litter more rapidly than other species and even performed well in

the breakdown of eucalyptus as compared to the other species (Krishnamoorthy,

1986).



Intensive studies on litter dynamics have been carried out in many parts of
the world especially in temperate zones (Anderson and Swift, 1983) but only
limited data on these aspects are available from the tropics. There is also a great
paucity of detailed information about the part played by tropical earthworms in

litter breakdown.

PRESENT INVESTIGATION:

Neem (Azadirachta indica), an important tree of the Indian sub-
continent; Eucalyptus globulus, an aromatic lofty evergreen tree and Pisonia alba, a
small ornamental evergreen tree, are of considerable interest in India because of

their medicinal properties.

The present research investigates the role of the tropical earthworms
Perionyx excavatus and Lampito mauritii in the break down of the leaves and litter

of A. indica, E. globulus and P. alba.

The rates of breakdown of fresh leaves and fallen litter of A. indica, E.
globulus and P. alba have been assessed on exposure to various fractions of the soil
fauna using mesh bags of three mesh sizes, coarse (4mm?), medium (1.5mm?) and

fine (0.75mm?2),



The changes in the polyphenolic and tannin content of the leaves and litter of
A.indica, E.globulus and P. alba have been monitored during the course of the

decomposition process.

Carbohydrate and protein contents and calorific values of the leaves and litter
of A. indica, E. globulus and P. alba have been determined to assess their impact on

preference for palatability.

Litter bag experiments have been conducted both under laboratory and field

conditions to ascertain relative differences in leaf and litter decomposition.

Earthworm numbers and their biomass have been estimated in these

different experiments before and after their completion.

It is evident from the experiments conducted both in the laboratory and
field that leaf discs prepared from fresh leaves of A. indica, E. globulus and P. alba
were disintegrated faster than those of their corresponding litter. This is likely to
be due to the higher moisture content and carbohydrate and protein content of fresh

leaves than their litter.



Decomposition of leaf discs and litter discs was fastest in the coarse mesh bags
which provided access to earthworms, and slowest in the fine mesh bags which

barred entry of earthworms.

A progressive increase in the rate of decomposition of the leaf and litter discs in
mesh bags is correlated to the decrease in polyphenolic and tannin contents, with

weathering.

Data have been subjected to statistical analysis and are discussed in the light of

previous reports.
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