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species of earthworms favour neutral pH levels and require calcium for 

growth. Lime may indirectly benefit earthworms by increasing plant growth 

and therefore plant residues. A study in New Zealand showed a 50% increase 

in surface feeding earthworm species by adding one ton of lime per acre 

(Edwards et al., 1995). 

In general, most herbicides are harmless to earthworms. The triazine class of 

herbicides has a moderate impact on earthworm numbers. Herbicides used 

prior to World War II, including lead arsenate and copper sulfate, are 

moderately toxic to earthworms. The main threat of toxicity to earthworms is 

from long-term buildup of these compounds in the soil (Edwards & Bohlen, 

1996). The majority of the carbamate class of insecticides are toxic to 

earthworms. The toxic effects of carbofuran (Furadan) have been studied 

extensively. Other insecticides in the carbamate class that have proved highly 

toxic to earthworms are aldicarb (Temik), aminocarb, bufencarb, carbaryl 

(Sevin), methiocarb (Measural), methomyl (Lannate), oxamyl (Vydate), 

promecarb, propoxur (Baygon), and thiofanox. Generally, insecticides in the 

organophosphate class are less toxic to earthworms. However, 

organophosphate insecticides that are extremely or highly toxic are phorate 

(Thimet), chloropyrifos (Dursban, Equity, Tenure, etc.), ethoprophos (Mocap), 

ethyl-parathion, and isazophos. Aromatic organochlorine insecticides (used 

predominantly in the 1950.s-1970.s) are generally not very toxic. Exceptions 

are chlordane, endrin, heptachlor, and izobenzan. Carbamate fungicides 

(carbendazim and benomyl) have shown toxic effects to earthworms. Other 

broad-spectrum fumigants (fungicides and nematicides) are very toxic to 

earthworms (Ernst, 1995., Edwards & Bohlen, 1996). 

Irrigated soil can support high levels of earthworm activity where moisture 

levels would otherwise be too dry. Irrigation also increases crop production, 

resulting in more food and increased earthworm populations. Irrigation waters 

that carry earthworms and their cocoons may act as a source of inoculum for 

certain species (Edwards et al., 1995). 
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project that significant qualitative differences would exist between the 

fermentative microbes cultured from gut contents and preingested soil. 

However, as illustrated by the product profiles of most-probable-number 

analyses, the major difference between fermentative microbes cultured from 

gut contents and preingested soil is quantitative, not qualitative. Kinetic 

patterns of fermentative processes indicate that the fermentative microbes in 

the earthworm gut are poised at a more active state than are those of soil 

(Drake et al., 2006., Karsten & Drake, 1995). Exoenzymes of fermenters 

might augment the digestion of complex organic matter during gut passage 

(Bergey et al., 1990). Although the in situ conditions of the gut would seem 

favourable for acetogens (Drake et al., 2006) and methanogens (Whitman et 

al., 2006), these two groups of obligate/strict anaerobes appear to not be 

enhanced or metabolically significant in the earthworm gut (Hornor & Mitchell, 

1981., Karsten & Drake, 1995). Thus, in terms of general function, the types 

of anaerobes found in the gut appear to be qualitatively representative of the 

types of anaerobes found in soil. Despite the deficiency of molecular oxygen 

(02) in the gut, the viable counts of microbes capable of aerobic growth, 

including nitrifying bacteria, are also higher in the gut than in preingested soil 

(Karsten & Drake, 1997). Such findings support the conclusion that the 

number of cultured ingested aerobes increases during passage. However, 

certain observations do not support this conclusion. For example, the viable 

counts of aerobes in the foregut of A. caliginosa can be higher than those in 

the hindgut. Independent of such inconsistencies, the relative abundances 

(i.e., gut-derived versus soil-derived abundances) of cultured anaerobes and 

denitrifying bacteria are greater than those of cultured general aerobes. 

These findings are consistent with the contrasting in situ conditions of the 

anoxic earthworm gut and aerated preingested soil. On the basis of these 

collective observations, it can be argued that there is a general stimulation of 

ingested microorganisms in the earthworm. An alternative explanation for the 

quantitative differences in cultured microbes between gut content and soil is 

the occurrence of a high number of endemic gut microorganisms. Although 
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nematodes by endogeics is important but often overlooked in soil ecology and 

plant pathology (Brown, 1995). 

Studies (Kale et al., 1991) on incidence of cellulolytic and lignolytic organisms 

in earthworm worked soils showed that symbiotic microflora of worms are 

involved in lignin degradation. The total microbial load in the different regions 

of the gut of worms has also shown more intense colonization of microbes in 

the anterior part of the intestine than the other region. Bisesi (1990) found that 

application of earthworm biotechnology in conjunction with indegenous 

microbial activity, under ambient conditions of temperature and seasonal 

changes enhance the rate of stabilization and turnover of biological sludge. 

Earthworm have been shown to selectively consume different type of plant 

material (Piearce, 1989), and to select different fungal species when offered 

on filter paper disc (Cooke, 1983). The presence of fungal propagules in the 

earthworm gut, and in cast material, has been known for some time (Parle, 

1963) and earthworm have been implicated in both the reduction and 

dispersal of soil- borne animal and plant fungal disease and the spread of 

beneficial group such as mycorrhizal fungi (Gange, 1993). Parle (1963) 

reported that population of yeast and fungi did not proliferate during passage 

through the gut, although actinomycetes and bacteria did. 

Several recent studies have shown that earthworms can mediate bacterial 

transport into different environments (Daane et al., 1997). Stephens et al. 

(1993) reported that the transport of beneficial bacteria by earthworms were 

important to the biological control. Due to these characteristics, earthworms 

act as vectors for the dispersal of soil microorganisms (Madsen & Alexander, 

1982) through lateral and vertical zones, and as bioreactors for certain kinds 

of microorganisms (Parle, 1963). However, several differences exist between 

the gut condition of earthworm and soil environment (Egert, 2004) To survive 

throughout gut passage, bacteria must adapt to the anaerobic and 

physicochemical gut conditions (Horn, 2003) the lysis of microbes by 

digestive enzymes secreted by the earthworm(Edwards, 1988) and the 

inhibition of bacteria by inhibitory substances secreted by other bacteria 














































































































































































































































































































































































