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Abstract 

Earthworms play a crucial role in ecosystem functions and services, particularly in shaping soil structure and promoting 
water infiltration, litter decomposition, and nitrogen mineralization. Their activities modify physical and chemical soil 
properties, which in turn affect microbial community composition and activity. Several analyses revealed that earthworm 
casts serve as organic soil amendments that positively impact soil physical, chemical, and biological properties. 
Earthworms influence microbial communities by selectively digesting microorganisms and promoting the growth of 
beneficial bacteria. These findings demonstrate the importance of earthworms as ecological mediators that can enhance 
soil functions and promote sustainable agricultural practices. This review paper has summarized earthworm casting as 
a soil amendment and its effects on microbial communities by reviewing relevant related works. To achieve this goal, the 
Google Scholar, Frontier in Microbiology, PubMed, Scopus, Web of Science, Science Direct and Directory of Open Access 
Journals (DOAJ) databases were explored to identify studies on earthworm casting as a soil amendment in relation to 
microbial communities. 
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1. Introduction 
Among the soil fauna, earthworms are acknowledged for
their role in ecosystem functions and services, as they
shape the soil structure; protect organic material against
mineralization, as they are mixed with soil particles;
promote water infiltration, litter decomposition and
nitrogen mineralization; and dominate the biomass of soil
fauna in most biomes [1, 2]. Earthworms modify physical and
chemical soil properties by burrowing, casting and mixing
litter and soil, thus altering habitat structure and nutrient
availability. By influencing microhabitats, earthworms may 
change microbial community composition, biomass and
activity and thus indirectly affect nitrogen cycling. In the
presence of earthworms, microbial communities switch to
smaller but more active communities, and nitrogen-related
microbial enzyme activity increases [3, 4].

Earthworm castings are also known as vermicasts and serve 
as organic soil amendments that greatly impact the physical, 
chemical, and biological properties of soil, transforming it 
into a living, fertile medium [5]. Cast production has been 
reported to be influenced by increasing soil pH and Ca levels, 
soil moisture, temperature, and food supply; shading and 

litterfall; land use patterns; and vegetation and environmental 
conditions [6-11]. This review paper summarizes the effects 
of earthworms on microbial communities and explores 
their use as soil amendments. This paper review collected 
relevant articles from various databases, focusing on the 
effects of earthworms on soil microbial communities and the 
use of earthworm casting as a soil amendment. 

2. Methodology 
A literature review was carried out to identify the relevant
articles published. Google Scholar, Frontier in Microbiology,
PubMed, Scopus, Web of Science, Science Direct and
Directory of Open Access Journals (DOAJ) databases were
searched to identify studies on the effects of earthworms
on soil microbial communities and their casting as soil
amendments using the following keywords in English:
‘earthworm casting as soil amendments’, ‘effect of earthworm 
on soil microbial communities’, and ‘effect of soil earthworm
on soil properties’. A total of 300 articles were identified in
the initial review, but 50 articles were selected to be good
matches for the review study based on the objective of the
study, geographical location and specific areas of interest.
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3. Discussion 

Figure 1: Flow Chart Showing the Methodology used to Review the Literature. 

activities by producing energy-rich mucus that activates 
3.1. Earthworm in Soil 
Earthworms are found worldwide, except in snowy and 
very hot regions, because earthworms are very temperature 
sensitive; however, they have diverse habitats where nutrient- 
rich organic matter is easily available, such as gardens and 
paddy fields, and places rich in moisture contents of nearly 
55 to 60% [12]. Earthworms are considered ecosystem 
engineers that play an important role in shaping soil 
structure and cycling nutrients [2]. Earthworms promote 
litter decomposition, nitrogen (N) mineralization and water 
infiltration as a result of their feeding and burrowing habits 
and therefore strongly affect soil properties [13, 14]. They 
also play a crucial role in the provision of soil ecosystem 
services. 

 
The soil volume is directly influenced by earthworms, 
known as the drilosphere, which is an important functional 
region of the soil that is made up of the earthworm 
community and the structures it creates, namely, middens, 
burrows, tunnels, and casts. Earthworms are thus builders 
of habitats for other organisms, which establish them as 
physical or allogenic engineers [5, 15]. In addition, these 
building activities constitute an input of organic matter to 
the soil and a pathway for the stabilization of soil organic 
carbon through the formation of organomineral aggregates 
[16]. This enrichment in organic matter mainly results from 
earthworm food choices and from earthworm digestion and 
the excretion of intestinal or cutaneous mucus, which can be 
used as a cementing or energy source [17, 18]. 

 
In addition to shaping the soil structure, earthworms also 
have an important impact on soil organic matter dynamics 
and microorganisms in the gut, casts and drilosphere and 
are also identified as biochemical or autogenic ecosystem 
engineers [5, 19]. Earthworms are considered key ecological 
mediators that can affect soil functions and microbial 

microorganisms through a priming effect and signaling 
molecules that have hormone-like effects and influence plant 
gene expression [5, 20]. They have a direct and important 
effect on the soil microbiota through their nutritional 
status. This effect may depend on their food preference, 
selection, food ingestion rate, digestion and assimilation, as 
mentioned by Curry & Schmidt [18]. Earthworms can digest 
microorganisms, thereby decreasing microbial biomass, 
especially that of fungi [20, 21]. They may also select or 
stimulate soil microbes that help them digest soil organic 
matter since the earthworm gut often lacks sufficient 
enzymes to do so [23, 24]. 

 
This process may enrich the soil for certain bacterial taxa, for 
example, bacteria able to decompose the organic matter that 
earthworms feed on or denitrifying bacteria able to survive 
in the reduced oxygen conditions of the earthworm gut [25]. 
Understanding the physiology, morphology and behavior of 
earthworms is essential for understanding their effects on 
soil functions. However, there is increasing evidence that 
the effect of earthworms on soil functions may be mediated 
through soil microbial communities. It is yet unclear how 
different ecological groups may promote or select soil 
microorganisms, and there are many contradictory results 
concerning the effect of earthworms on soil microbial 
communities [26]. However, the drilosphere is generally 
acknowledged as a soil hotspot with a positive effect on 
ecosystem functions such as nutrient cycling and plant 
growth [27, 28]. 

 
3.2. Classification  of  Earthworms  Based  on  Their 
Ecological Adaptations 
Based on their ecological adaptations, they are divided 
into two categories: microdrilli and megadrilli. Of the 3627 
earthworm species, 280 were microdrilli; these are aquatic 
species, and the rest were megadrilli species. Furthermore, 
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megadrilli can be classified into three subgroups depending 
on the inhabiting layer of the soil [29]. 

 
Epigeic Earthworms (e.g., Eisenia fetida, Eudrilus 
eugeniae, and Perionyx excavatus): Epigeic earthworms 
are surface feeder detritivorous worms that feed on surface 
debris; decay organic wastes such as crop residues; decay 
organic wastes; leaf litter; plant roots; and animal dung and 
convert them into vermicast. Due to their short lifespan, the 
fecundity rate of these plants is high, and epigeic earthworms 
reproduce in diverse habitats and harsh environments 
[30]. E. fetida is the most suitable species for vermiculture 
worldwide. Epigeic earthworms are small in size; they are 1 
to 18 cm in length [31]. Yakushev et al. reported an increase 
in microbial biomass of 2.7 times in the casts of E. fetida and 
reported that microbial growth over a period of 9 h was 124 
times greater in vermicomposts than in composts [32]. With 
a mixture of pig manure and soil, the microbial biomass was 
1.3 times greater in the presence of earthworms [33]. Toyota 
and Kimura reported that bacterial biomass, evaluated by 
counting colony forming units (CFU), increased from 3.2 × 
104 CFU g−1 in composted farmyard manure to 1.3 × 107 
CFU g−1 in vermicompost with E. fetida [34]. Although other 
studies have shown that epigeic earthworms do not have 
any impact on microbial abundance in the soil, this effect 
seems to be dependent upon the kind of feedstock assessed. 
On leaf compost from alder, willow and birch plants with 
a C/N = 19.2, the presence of E. fetida/E. andrei induced a 
great increase in the number of microorganisms, whereas 
vermicompost made from cattle manure (C/N = 15.4) did 
not significantly differ from its respective control compost 
without earthworms (C/N = 16.5) [32]. 

 
The Endogeics Species (e.g., Allolobophora chlorotica, 
Apporectodea icterica, Murchieona muldali, Octolasion 
cyaneum and Octolasion lacteum): Endogeic species of 
earthworms are soil-inhabiting organisms that are not 
surface dwellers but live beneath the topsoil. The body size 
of the endogeic species ranges from 2.5 to 30 cm in length. 
Endogeic species build horizontal burrows in the soil 
[35]. Endogeic species are the native species of Australian 
continents and are commonly found in New Zealand [36]. 
The feeding material of this species is soil, which contains 
less organic matter than surface layer feeding material. 
The soil texture is mainly altered by these species because 
endogeic earthworms feed more soil and less organic matter. 
These earthworms are not suitable for vermicomposting but 
are good for improving soil structure. The fecundity rate was 
lower than that of epigeia. The life span of these earthworms 
is relatively longer than that of epigeic earthworms [36]. 

 
Anecics (e.g., Aporrectodea longa, Aporrectodea nocturna, 
Lumbricus friendi and Lumbricus terrestris): Anecic 
earthworms live in the deeper part of the soil in vertical 

burrows. The plants lived in the soil at a depth of 3 meters. 
Anecic earthworms make vertical burrows approximately 2 
cm in diameter. These species are the longest species category 
because anecic earthworms are approximately 3 cm to 20 
cm long. Anecic earthworms help mix organic nutrients in 
the soil and enhance the soil texture (paedogenesis). Anecic 
earthworms come out from their burrows at night and move 
to the soil surface, where they eat decaying organic matter 
with some part of the soil. This species of earthworm is not 
suitable for vermiculture because of the low decomposition 
efficacy of organic matter; additionally, compared with 
epigeic and endogeic earthworms, which have a low 
fecundity but also anecic earthworms, which have a longer 
life span [37]. Sheehan et al. observed a differential impact of 
the anecic worms Lumbricus friendi and Aporrectodea longa 
on microbial biomass depending on the soil horizon under 
study [38]. In a microcosm experiment using soil and litter 
from lime (Tilia cordia), compared with the surrounding soil, 
the anecic L. terrestris induced more microbial biomass in 
soil retrieved from its burrow walls [39]. 

 
3.3. Effect of Earthworm and its Cast on Soil Microbial 
Diversity 
Numerous studies have investigated the impact of 
earthworm casts on soil microbial diversity. For instance, 
Zheng et al. observed a significant increase in bacterial and 
fungal diversity in soils amended with earthworm casts 
compared to control soils [40]. The presence of diverse 
microbial communities in amended soils contributes to 
improved nutrient availability and cycling. Edwards and 
Bohlen reported that earthworm cast application increased 
microbial biomass and diversity in agricultural soils, 
while Dominguez et al. reported significant changes in the 
bacterial and fungal community structures after earthworm 
cast application in forest soils [41, 42]. In a study by Kumar 
et al., soils treated with earthworm casts exhibited higher 
microbial biomass carbon and nitrogen levels than did 
untreated soils [43]. 

 
This increase in microbial biomass signifies the potential 
of earthworm casts to improve soil health. Moreover, 
Chaoui et al. revealed alterations in the relative abundances 
of specific microbial phyla and genera in earthworm cast- 
amended soils [44]. These shifts may have implications 
for soil functionality and nutrient dynamics. According to 
Edwards and Bohlen, enzymes such as cellulases, amylases, 
and proteases present in earthworm casts play vital roles in 
substrate decomposition and nutrient release, stimulating 
microbial activity and diversity [45]. The introduction of 
earthworms as amendments can also positively influence 
plant‒microbe interactions. Research by Hodson et al. 
demonstrated that earthworm cast application led to the 
proliferation of beneficial mycorrhizal fungi, which, in turn, 
enhanced nutrient uptake and plant growth [46]. 
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Table 1: Effects of Earthworms on Soil Microbes 
 

Authors & Year Experimental Type/ 
Location 

Effects on Soil Microbes/ 
Areas 

Earthworm Species 

Darby et al. [72] Northern hardwood forest 
soils 

Decreased microbial 
biomass 

Invasive worms 

Eisenhauer et al. [74] Grassland Earthworm species 
influence soil microbial 
community 

Aporrectodea caliginosa, 
Lumbricus terrestris 

Griffiths et al. [75] Arable & grassland 
ecosystems 

Earthworm effects on 
soil bacteria, fungi, and 
protozoa 

Lumbricus terrestris, 
Aporrectodea caliginosa, 
Aporrectodea longa 

Drigo et al. [73] Agricultural fields Influence of earthworms 
on microbial functional 
diversity 

Aporrectodea caliginosa, 
Lumbricus terrestris 

Goncharov et al. [77] Boreal forest, Russia Effects on microbial 
communities in boreal soil 

Aporrectodea caliginosa 

Source: Author’s compilation 
 

3.4. Earthworm Cast as a Soil Amendment 
Earthworm casts are the byproduct of the biodegradation 
of soil organic matter by earthworms. Earthworms can 
produce up to 5–10 times their own weight in casts in one 
day [47]. Castings have been shown to absorb water faster 
than soil and hold more water than equivalent amounts of 
soil, thereby increasing moisture absorption and moisture 
availability to plants. Furthermore, castings are known to 
absorb moisture from the air and hold it for plant use. Casting 
also holds nutrients for plant use as a nonpollutant natural 
fertilizer. An important component of casting materials is 
humic acid, which provides binding sites for plant nutrients 
such as calcium, iron, potassium, sulfur and phosphorus and 
releases them upon demand [48]. Casts have been shown to 
have enhanced microbial and enzyme activities and micro- 
and macronutrients when added to soil as amendments [49]. 

 
The quantity of earthworm casts in temperate soils ranges 
from 75–250 t ha-1 yr-1, and this value is even greater in 
tropical grasslands. The beneficial effects of earthworm cast 
utilization have been proven in agriculture and horticulture 
[50]. In recent years, earthworm casts have been widely used 
in agricultural production due to their advantageous physical 
and chemical properties. As earthworm casts are rich in 
humus and nutrients, they have a high capacity for adsorbing 
and releasing fertilizers. Various studies have shown that 
earthworm casting can significantly increase soil structural 

stability [51-53]. Lim et al. noted that earthworm casts are 
apparently uniform and porous in structure, with a large 
surface area and deep, dark color [54]. When an earthworm 
is applied to the soil, the color of the soil becomes darker, 
and the soil temperature increases as a result of increased 
absorption of light energy from sunlight [55]. Furthermore, 
earthworm casts usually have a lower bulk density than 
surrounding soils. As a result of earthworm cast application, 
the abundance and activity of microorganisms in the soil 
are considerably enhanced, and soil aggregates form easily, 
thereby increasing the total porosity and decreasing the bulk 
density of the soil [56, 57]. 

 
3.5. The Impact of Earthworms and their Casts on 
Nutrient Cycling 
In a study, Braga et al. showed that the introduction of the 
endogeic P. corethrurus into the soil significantly changed 
approximately 70 microbial functions in the bulk soil and in 
the rhizosphere, which were mainly related to biosynthesis 
and plant‒microbe symbiosis [57]. The presence of 
earthworms also modified the ecological interactions 
among microbial functions. As shown in the previous 
section, earthworms stimulate certain microbial taxa and, 
by doing so, increase the importance of keystone functions 
[57]. Earthworms, in particular, endogeic geophagous 
earthworms, are known to promote C and N mineralization 
in the soil, most likely through a priming effect affecting 
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decomposition rates of the soil organic matter (SOM) [58- 
60]. This positive priming effect is expected to promote the 
recycling of nutrients, especially organic N and P, in the SOM 
[61]. This phenomenon has been shown for P. corethrurus in 
several studies, as summarized in a review by Taheri et al. 
[62]. Two- to threefold increases in mineralized C have also 
been observed in casts of the endogeic A. caliginosa compared 
with the surrounding soil, which is attributed to the priming 
effect caused by earthworm ingestion and digestion. 
Epigeic earthworms such as E. fetida and P. excavatus have 
also been reported to enhance the decomposition rates of 
organic matter [63]. The increase in SOM mineralization in 
earthworm casts, compared with that in the surrounding 
soil, is associated with an enrichment in labile compounds 

and with a subsequent increase in microbial activity, which 
could be attributed to earthworm digestion itself and to the 
influence of the gut microbiome [59, 65]. 

3.6. Earthworms as Bioindicators of Soil Fertility and 
Health 
Earthworms are biological indicators of the soil ecosystem 
because they indicate the health and fertility of the soil for 
proper cropping [64]. The number of earthworms in the soil 
determines the health of the soil and indicates the presence 
of microorganisms such as bacteria, fungi, viruses and other 
organisms in the soil; a high number of earthworms indicates 
high biodiversity of the microorganisms in the soil [65]. 

Table 2: Effects of Earthworms on Soil Properties 

Authors and Year Effects on Soil 
Properties/Areas 

Experimental 
Type/Locations 

Earthworm Species 

Dominguez et al. 
[78] 

Enhanced nutrient content & 
microbial activity 

Organic amended 
soils 

Eisenia fetida 

Das et al. [76] Increased nutrient availability 
and microbial biomass 

Tropical soils Eudrilus eugeniae 

Arancon et al. [70] Enhanced nutrient content and 
microbial activity 

Tropical soils Eudrilus eugeniae 

Bohlen et al. [71] Impacts on soil carbon dynamics 
and microbial activity 

Boreal forest, 
Sweden 

Lumbricus terrestris 

Source: Author’s compilation 

A prominent microbial community is present in a rich 
organic matter area, as are many organisms, such as 
bacteria; fungi are present there because the decomposition 
of organic nutrients by vermicompost is high [66]. The 
bacterial community and fungal hyphae associated with 
plants enhance soil productivity [67, 68]. A high microbial 
population of bacteria, fungi, and actinomycetes and greater 
enzymatic activity have been detected in soils where the 
earthworm population is high and where greater earthworm 
diversity is also associated with greater microbial diversity, 
which helps in crop yield production without the use of 
chemical fertilizers [69-78]. 

4. Conclusion 
Earthworms are ecologically important soil organisms
that significantly influence soil properties and microbial 
communities. The burrowing, casting, and feeding activities
of these plants alter the soil habitat, promoting water
infiltration and nutrient cycling. Earthworm casts serve as 
valuable organic soil amendments, enhancing soil fertility
and microbial activity. The influence of earthworms on soil
functions is mediated through the alteration of microbial 
communities, leading to improved nutrient availability
and cycling. This review emphasizes the need to consider

earthworms as key indicators of soil fertility and health. 
The presence and abundance of earthworms can serve 
as indicators of microbial diversity, providing valuable 
insights into soil ecosystem health. Sustainable agricultural 
practices can benefit from incorporating earthworms and 
their castings as a natural means of enhancing soil quality 
and fertility. Overall, this review highlights the importance 
of understanding the interactions between earthworms and 
microbial communities and soil functions. Further research 
is necessary to elucidate the specific mechanisms underlying 
earthworm-microbe interactions and their implications for 
sustainable land management practices. By recognizing the 
essential role of earthworms in soil health, we can develop 
strategies that harness their ecological functions to improve 
agricultural productivity while preserving ecosystem 
integrity. 

References 
1. Fierer, N., Strickland, M. S., Liptzin, D., Bradford, M. A., &

Cleveland, C. C. (2009). Global patterns in belowground
communities. Ecology letters, 12(11), 1238-1249.

2. Blouin, M., Hodson, M. E., Delgado, E. A., Baker, G.,
Brussaard, L., et al. (2013). A review of earthworm
impact on soil function and ecosystem services.

https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ffa7218057c0456807a98d43b03d70c426d40d8e
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ffa7218057c0456807a98d43b03d70c426d40d8e
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=ffa7218057c0456807a98d43b03d70c426d40d8e
https://eprints.whiterose.ac.uk/75311/1/final_pre_proof_version.pdf/1000
https://eprints.whiterose.ac.uk/75311/1/final_pre_proof_version.pdf/1000
https://eprints.whiterose.ac.uk/75311/1/final_pre_proof_version.pdf/1000


Journal of Earth & Environmental Waste Management Copyright © Godspower Oke Omokaro 

Volume - 2 Issue - 3 

Page 6 of 8 
Citation: Omokaro, G. O. (2024). Effects of Earthworms on Microbial Communities and Their Castings as Soil Amendments: A Review. Journal of Earth & Envi- 
ronmental Waste Management. 2(3), 1-9. 

 

 

European Journal of Soil Science, 64(2), 161-182. 
3. Zheng, Y., Wang, S., Bonkowski, M., Chen, X., Griffiths, B., et 

al. (2018). Litter chemistry influences earthworm effects 
on soil carbon loss and microbial carbon acquisition. 
Soil Biology and Biochemistry, 123, 105-114. 

4. Rui, X. U. E., Chong, W. A. N. G., Xuelian, L. I. U., & Mengli, 
L. I. U. (2022). Earthworm regulation of nitrogen pools 
and dynamics and marker genes of nitrogen cycling: A 
meta-analysis. Pedosphere, 32(1), 131-139. 

5. Lavelle, P., Spain, A., Blouin, M., Brown, G., Decaëns, T., et 
al. (2016). Ecosystem engineers in a self-organized soil: 
a review of concepts and future research questions. Soil 
Science, 181(3/4), 91-109. 

6. Springett, J. A., & Syers, J. K. (1984). Effect of pH and 
calcium content of soil on earthworm cast production 
in the laboratory. Soil Biology and Biochemistry, 16(2), 
185-189. 

7. Chaudhuri, P. S., Nath, S., Pal, T. K., & Dey, S. K. (2009). 
Earthworm casting activities under rubber (Hevea 
brasiliensis) plantations in Tripura (India). World J. 
Agric. Sci, 5(4), 515-521. 

8. Farenhorst, A., & Bowman, B. T. (2000). Sorption of 
atrazine and metolachlor by earthworm surface castings 
and soil. Journal of Environmental Science & Health Part 
B, 35(2), 157-173. 

9. Whalen, J. K., Sampedro, L., & Waheed, T. (2004). 
Quantifying surface and subsurface cast production by 
earthworms under controlled laboratory conditions. 
Biology and Fertility of Soils, 39, 287-291. 

10. Daniel, O., Kohli, L., Schuler, B., & Zever, J. (1996). Surface 
cast production by the earthworm Aporrectodea 
nocturna in a pre-alpine meadow in Switzerland. Biology 
and fertility of soils, 22, 171-178. 

11. Norgrove, L., & Hauser, S. (2000). Production and nutrient 
content of earthworm casts in a tropical agrisilvicultural 
system. Soil Biology and Biochemistry, 32(11-12), 1651- 
1660. 

12. Gupta, K. K., Aneja, K. R., & Rana, D. (2016). Current 
status of cow dung as a bioresource for sustainable 
development. Bioresources and Bioprocessing, 3, 1-11. 

13. Baker, G. (2007). Differences in nitrogen release from 
surface and incorporated plant residues by two endogeic 
species of earthworms (Lumbricidae) in a red–brown 
earth soil in southern Australia. European Journal of Soil 
Biology, 43, S165-S170. 

14. Hättenschwiler, S., & Gasser, P. (2005). Soil animals 
alter plant litter diversity effects on decomposition. 
Proceedings of the National Academy of Sciences, 
102(5), 1519-1524. 

15. Lavelle, P. (2002). Functional domains in soils. Ecological 
research, 17, 441-450. 

16. Deeb, M., Desjardins, T., Podwojewski, P., Pando, A., 
Blouin, M., et al. (2017). Interactive effects of compost, 
plants and earthworms on the aggregations of 
constructed Technosols. Geoderma, 305, 305-313. 

17. Shipitalo, M. J., & Le Bayon, R. C. (2004). Quantifying the 
effects of earthworms on soil aggregation and porosity. 
In Earthworm ecology (pp. 183-200). CRC Press. 

18. Curry, J. P., & Schmidt, O. (2007). The feeding ecology of 
earthworms–a review. Pedobiologia, 50(6), 463-477. 

19. Andriuzzi, W. S., Ngo, P. T., Geisen, S., Keith, A. M., Dumack, 
K., et al. (2016). Organic matter composition and the 
protist and nematode communities around anecic 
earthworm burrows. Biology and Fertility of Soils, 52, 
91-100. 

20. Puga-Freitas, R., & Blouin, M. (2015). A review of the 
effects of soil organisms on plant hormone signalling 
pathways. Environmental and Experimental Botany, 
114, 104-116. 

21. Chapuis-Lardy, L., Brauman, A., Bernard, L., Pablo, A. L., 
Toucet, J., et al. (2010). Effect of the endogeic earthworm 
Pontoscolex corethrurus on the microbial structure and 
activity related to CO2 and N2O fluxes from a tropical 
soil (Madagascar). Applied Soil Ecology, 45(3), 201-208. 

22. Shan, J., Liu, J., Wang, Y., Yan, X., Guo, H., et al. (2013). 
Digestion and residue stabilization of bacterial and 
fungal cells, protein, peptidoglycan, and chitin by 
the geophagous earthworm Metaphire guillelmi. Soil 
Biology and Biochemistry, 64, 9-17. 

23. Nechitaylo, T. Y., Yakimov, M. M., Godinho, M., Timmis, K. 
N., Belogolova, E., et al. (2010). Effect of the earthworms 
Lumbricus terrestris and Aporrectodea caliginosa on 
bacterial diversity in soil. Microbial ecology, 59, 574- 
587. 

24. Fujii, K., Ikeda, K., & Yoshida, S. (2012). Isolation and 
characterization of aerobic microorganisms with 
cellulolytic activity in the gut of endogeic earthworms. 
Int Microbiol, 15(3), 121-30. 

25. Hong, S. W., Lee, J. S., & Chung, K. S. (2011). Effect of 
enzyme producing microorganisms on the biomass of 
epigeic earthworms (Eisenia fetida) in vermicompost. 
Bioresource Technology, 102(10), 6344-6347. 

26. Byzov, B. A., Tikhonov, V. V., Nechitailo, T. Y., Demin, V. V., 
& Zvyagintsev, D. G. (2015). Taxonomic composition and 
physiological and biochemical properties of bacteria in 
the digestive tracts of earthworms. Eurasian soil science, 
48, 268-275. 

27. Scheu, S. (2003). Effects of earthworms on plant growth: 
patterns and perspectives: The 7th international 
symposium on earthworm ecology· Cardiff· Wales· 
2002. Pedobiologia, 47(5-6), 846-856. 

28. Van Groenigen, J. W., Lubbers, I. M., Vos, H. M., Brown, 
G. G., De Deyn, G. B., & Van Groenigen, K. J. (2014). 
Earthworms increase plant production: a meta-analysis. 
Scientific reports, 4(1), 6365. 

29. Bouché, M. B. (1977). Strategies lombriciennes. In ‘Soil 
organisms as Components of Ecosystems’.(Eds U Lohm, 
T Persson) pp122-132. Ecological Bulletins, 25. 

30. Kozenko, K., Medvedev, A., Medvedeva, L., Zemlyanitsina, 
S., & Komarova, O. (2020, February). Vermicompost 
Production as a Means of Inclusive Green Economy 
Development in Rural Settlements. In IV International 
Scientific and Practical Conference’Anthropogenic 
Transformation of Geospace: Nature, Economy, 
Society’(ATG 2019) (pp. 134-139). Atlantis Press. 

31. Xiao, N., Ge, F., & Edwards, C. A. (2011). The regeneration 
capacity of an earthworm, Eisenia fetida, in relation to 
the site of amputation along the body. Acta Ecologica 
Sinica, 31(4), 197-204. 

32. Yakushev, A. V., Blagodatsky, S. A., & Byzov, B. A. (2009). 

https://eprints.whiterose.ac.uk/75311/1/final_pre_proof_version.pdf/1000
https://pure.sruc.ac.uk/files/15264085/14891.pdf
https://pure.sruc.ac.uk/files/15264085/14891.pdf
https://pure.sruc.ac.uk/files/15264085/14891.pdf
https://pure.sruc.ac.uk/files/15264085/14891.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Xue%2C%2BR.%2C%2BC.%2BWang%2C%2BX.%2BLiu%2B%26%2BM.%2BLiu%2B%282022%29%3A%2BEarthworm%2Bregulation%2Bof%2Bnitrogen%2Bpools%2Band%2Bdynamics%2Band%2Bmarker%2Bgenes%2Bof%2Bnitrogen%2Bcycling%3A%2BA%2Bmeta-analysis.%2B%E2%80%93%2BPedosphere%2B32%281%29%3A%2B131%E2%80%93139.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Xue%2C%2BR.%2C%2BC.%2BWang%2C%2BX.%2BLiu%2B%26%2BM.%2BLiu%2B%282022%29%3A%2BEarthworm%2Bregulation%2Bof%2Bnitrogen%2Bpools%2Band%2Bdynamics%2Band%2Bmarker%2Bgenes%2Bof%2Bnitrogen%2Bcycling%3A%2BA%2Bmeta-analysis.%2B%E2%80%93%2BPedosphere%2B32%281%29%3A%2B131%E2%80%93139.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Xue%2C%2BR.%2C%2BC.%2BWang%2C%2BX.%2BLiu%2B%26%2BM.%2BLiu%2B%282022%29%3A%2BEarthworm%2Bregulation%2Bof%2Bnitrogen%2Bpools%2Band%2Bdynamics%2Band%2Bmarker%2Bgenes%2Bof%2Bnitrogen%2Bcycling%3A%2BA%2Bmeta-analysis.%2B%E2%80%93%2BPedosphere%2B32%281%29%3A%2B131%E2%80%93139.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Xue%2C%2BR.%2C%2BC.%2BWang%2C%2BX.%2BLiu%2B%26%2BM.%2BLiu%2B%282022%29%3A%2BEarthworm%2Bregulation%2Bof%2Bnitrogen%2Bpools%2Band%2Bdynamics%2Band%2Bmarker%2Bgenes%2Bof%2Bnitrogen%2Bcycling%3A%2BA%2Bmeta-analysis.%2B%E2%80%93%2BPedosphere%2B32%281%29%3A%2B131%E2%80%93139.&btnG
https://www.researchgate.net/profile/Patrick-Lavelle/publication/301298515_Ecosystem_Engineers_in_a_Self-organized_Soil_A_Review_of_Concepts_and_Future_Research_Questions/links/5a0d92584585153829b30943/Ecosystem-Engineers-in-a-Self-organized-Soil-A-Review-of-Concepts-and-Future-Research-Questions.pdf
https://www.researchgate.net/profile/Patrick-Lavelle/publication/301298515_Ecosystem_Engineers_in_a_Self-organized_Soil_A_Review_of_Concepts_and_Future_Research_Questions/links/5a0d92584585153829b30943/Ecosystem-Engineers-in-a-Self-organized-Soil-A-Review-of-Concepts-and-Future-Research-Questions.pdf
https://www.researchgate.net/profile/Patrick-Lavelle/publication/301298515_Ecosystem_Engineers_in_a_Self-organized_Soil_A_Review_of_Concepts_and_Future_Research_Questions/links/5a0d92584585153829b30943/Ecosystem-Engineers-in-a-Self-organized-Soil-A-Review-of-Concepts-and-Future-Research-Questions.pdf
https://www.researchgate.net/profile/Patrick-Lavelle/publication/301298515_Ecosystem_Engineers_in_a_Self-organized_Soil_A_Review_of_Concepts_and_Future_Research_Questions/links/5a0d92584585153829b30943/Ecosystem-Engineers-in-a-Self-organized-Soil-A-Review-of-Concepts-and-Future-Research-Questions.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Springett%2C%2BJ.A.%2B%26%2BSyers.%2BJ.K.%2B%281984%29.%2BEffect%2Bof%2BpH%2Band%2Bcalcium%2Bcontent%2Bof%2Bsoil%2Bon%2Bearthworm%2Bcast%2Bproduction%2Bin%2Bthe%2Blaboratory.%2BSoil%2BBiology%2Band%2BBiochemistry%2B16%3A%2B185-189.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Springett%2C%2BJ.A.%2B%26%2BSyers.%2BJ.K.%2B%281984%29.%2BEffect%2Bof%2BpH%2Band%2Bcalcium%2Bcontent%2Bof%2Bsoil%2Bon%2Bearthworm%2Bcast%2Bproduction%2Bin%2Bthe%2Blaboratory.%2BSoil%2BBiology%2Band%2BBiochemistry%2B16%3A%2B185-189.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Springett%2C%2BJ.A.%2B%26%2BSyers.%2BJ.K.%2B%281984%29.%2BEffect%2Bof%2BpH%2Band%2Bcalcium%2Bcontent%2Bof%2Bsoil%2Bon%2Bearthworm%2Bcast%2Bproduction%2Bin%2Bthe%2Blaboratory.%2BSoil%2BBiology%2Band%2BBiochemistry%2B16%3A%2B185-189.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Springett%2C%2BJ.A.%2B%26%2BSyers.%2BJ.K.%2B%281984%29.%2BEffect%2Bof%2BpH%2Band%2Bcalcium%2Bcontent%2Bof%2Bsoil%2Bon%2Bearthworm%2Bcast%2Bproduction%2Bin%2Bthe%2Blaboratory.%2BSoil%2BBiology%2Band%2BBiochemistry%2B16%3A%2B185-189.&btnG
https://www.researchgate.net/profile/Priyasankar-Chaudhuri-2/publication/239527770_Earthworm_Casting_Activities_under_Rubber_Hevea_brasiliensis_Plantations_in_Tripura_India/links/576cfda908aebb29f59fb36b/Earthworm-Casting-Activities-under-Rubber-Hevea-brasiliensis-Plantations-in-Tripura-India.pdf
https://www.researchgate.net/profile/Priyasankar-Chaudhuri-2/publication/239527770_Earthworm_Casting_Activities_under_Rubber_Hevea_brasiliensis_Plantations_in_Tripura_India/links/576cfda908aebb29f59fb36b/Earthworm-Casting-Activities-under-Rubber-Hevea-brasiliensis-Plantations-in-Tripura-India.pdf
https://www.researchgate.net/profile/Priyasankar-Chaudhuri-2/publication/239527770_Earthworm_Casting_Activities_under_Rubber_Hevea_brasiliensis_Plantations_in_Tripura_India/links/576cfda908aebb29f59fb36b/Earthworm-Casting-Activities-under-Rubber-Hevea-brasiliensis-Plantations-in-Tripura-India.pdf
https://www.researchgate.net/profile/Priyasankar-Chaudhuri-2/publication/239527770_Earthworm_Casting_Activities_under_Rubber_Hevea_brasiliensis_Plantations_in_Tripura_India/links/576cfda908aebb29f59fb36b/Earthworm-Casting-Activities-under-Rubber-Hevea-brasiliensis-Plantations-in-Tripura-India.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Farenhorst%2C%2BA.%2B%26%2BBowman%2BB.T.%2B%282000%29.%2BSorption%2Bof%2BAtrazine%2Band%2Bmetalochlor%2Bby%2Bearthworm%2Bsurface%2Bcastings%2Band%2Bsoil.%2BJournal%2Bof%2BEnvironmental%2BScience%2BHealth%2B35%3A%2B157-173.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Farenhorst%2C%2BA.%2B%26%2BBowman%2BB.T.%2B%282000%29.%2BSorption%2Bof%2BAtrazine%2Band%2Bmetalochlor%2Bby%2Bearthworm%2Bsurface%2Bcastings%2Band%2Bsoil.%2BJournal%2Bof%2BEnvironmental%2BScience%2BHealth%2B35%3A%2B157-173.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Farenhorst%2C%2BA.%2B%26%2BBowman%2BB.T.%2B%282000%29.%2BSorption%2Bof%2BAtrazine%2Band%2Bmetalochlor%2Bby%2Bearthworm%2Bsurface%2Bcastings%2Band%2Bsoil.%2BJournal%2Bof%2BEnvironmental%2BScience%2BHealth%2B35%3A%2B157-173.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Farenhorst%2C%2BA.%2B%26%2BBowman%2BB.T.%2B%282000%29.%2BSorption%2Bof%2BAtrazine%2Band%2Bmetalochlor%2Bby%2Bearthworm%2Bsurface%2Bcastings%2Band%2Bsoil.%2BJournal%2Bof%2BEnvironmental%2BScience%2BHealth%2B35%3A%2B157-173.&btnG
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
http://joann-whalen.research.mcgill.ca/publications/Biology%20and%20Fertility%20of%20Soils%202004%20v39%20pp287-291.pdf
https://www.academia.edu/download/66850438/s0038-0717_2800_2900081-x20210503-2765-1pxz6dj.pdf
https://www.academia.edu/download/66850438/s0038-0717_2800_2900081-x20210503-2765-1pxz6dj.pdf
https://www.academia.edu/download/66850438/s0038-0717_2800_2900081-x20210503-2765-1pxz6dj.pdf
https://www.academia.edu/download/66850438/s0038-0717_2800_2900081-x20210503-2765-1pxz6dj.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Gupta%2C%2BK.K.%2C%2BAneja%2C%2BK.R.%2Band%2BRana%2C%2BD.%2B%282016%29.%2BCurrent%2Bstatus%2Bof%2Bcow%2Bdung%2Bas%2Ba%2Bbioresource%2Bfor%2Bsustainable%2Bdevelopment.%2BBioresources%2Band%2BBioprocessing%2C%2B3%281%29%3A%2B1-11.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Gupta%2C%2BK.K.%2C%2BAneja%2C%2BK.R.%2Band%2BRana%2C%2BD.%2B%282016%29.%2BCurrent%2Bstatus%2Bof%2Bcow%2Bdung%2Bas%2Ba%2Bbioresource%2Bfor%2Bsustainable%2Bdevelopment.%2BBioresources%2Band%2BBioprocessing%2C%2B3%281%29%3A%2B1-11.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Gupta%2C%2BK.K.%2C%2BAneja%2C%2BK.R.%2Band%2BRana%2C%2BD.%2B%282016%29.%2BCurrent%2Bstatus%2Bof%2Bcow%2Bdung%2Bas%2Ba%2Bbioresource%2Bfor%2Bsustainable%2Bdevelopment.%2BBioresources%2Band%2BBioprocessing%2C%2B3%281%29%3A%2B1-11.&btnG
https://www.academia.edu/download/71478434/j.ejsobi.2007.08.03720211005-27562-12ug89g.pdf
https://www.academia.edu/download/71478434/j.ejsobi.2007.08.03720211005-27562-12ug89g.pdf
https://www.academia.edu/download/71478434/j.ejsobi.2007.08.03720211005-27562-12ug89g.pdf
https://www.academia.edu/download/71478434/j.ejsobi.2007.08.03720211005-27562-12ug89g.pdf
https://www.academia.edu/download/71478434/j.ejsobi.2007.08.03720211005-27562-12ug89g.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09H%C3%A4ttenschwiler%2C%2BS.%2C%2Band%2BGasser%2C%2BP.%2B%282005%29.%2BSoil%2Banimals%2Balter%2Bplant%2Blitter%2Bdiversity%2Beffects%2Bon%2Bdecomposition.%2BProc.%2BNatl.%2BAcad.%2BSci.%2BU.S.A.%2B102%2C%2B1519%E2%80%931524.%2Bdoi%3A%2B10.1073%2Fpnas.0404977102&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09H%C3%A4ttenschwiler%2C%2BS.%2C%2Band%2BGasser%2C%2BP.%2B%282005%29.%2BSoil%2Banimals%2Balter%2Bplant%2Blitter%2Bdiversity%2Beffects%2Bon%2Bdecomposition.%2BProc.%2BNatl.%2BAcad.%2BSci.%2BU.S.A.%2B102%2C%2B1519%E2%80%931524.%2Bdoi%3A%2B10.1073%2Fpnas.0404977102&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09H%C3%A4ttenschwiler%2C%2BS.%2C%2Band%2BGasser%2C%2BP.%2B%282005%29.%2BSoil%2Banimals%2Balter%2Bplant%2Blitter%2Bdiversity%2Beffects%2Bon%2Bdecomposition.%2BProc.%2BNatl.%2BAcad.%2BSci.%2BU.S.A.%2B102%2C%2B1519%E2%80%931524.%2Bdoi%3A%2B10.1073%2Fpnas.0404977102&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09H%C3%A4ttenschwiler%2C%2BS.%2C%2Band%2BGasser%2C%2BP.%2B%282005%29.%2BSoil%2Banimals%2Balter%2Bplant%2Blitter%2Bdiversity%2Beffects%2Bon%2Bdecomposition.%2BProc.%2BNatl.%2BAcad.%2BSci.%2BU.S.A.%2B102%2C%2B1519%E2%80%931524.%2Bdoi%3A%2B10.1073%2Fpnas.0404977102&btnG
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Lavelle%202002.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Lavelle%202002.pdf
https://www.academia.edu/download/95676629/ft.pdf
https://www.academia.edu/download/95676629/ft.pdf
https://www.academia.edu/download/95676629/ft.pdf
https://www.academia.edu/download/95676629/ft.pdf
https://www.researchgate.net/profile/Martin-Shipitalo/publication/41844767_Quantifying_the_Effects_of_Earthworms_on_Soil_Aggregation_and_Porosity/links/00b7d52457cbcac576000000/Quantifying-the-Effects-of-Earthworms-on-Soil-Aggregation-and-Porosity.pdf
https://www.researchgate.net/profile/Martin-Shipitalo/publication/41844767_Quantifying_the_Effects_of_Earthworms_on_Soil_Aggregation_and_Porosity/links/00b7d52457cbcac576000000/Quantifying-the-Effects-of-Earthworms-on-Soil-Aggregation-and-Porosity.pdf
https://www.researchgate.net/profile/Martin-Shipitalo/publication/41844767_Quantifying_the_Effects_of_Earthworms_on_Soil_Aggregation_and_Porosity/links/00b7d52457cbcac576000000/Quantifying-the-Effects-of-Earthworms-on-Soil-Aggregation-and-Porosity.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=18.%09Curry%2C%2BJ.%2BP.%2C%2Band%2BSchmidt%2C%2BO.%2B%282007%29.%2BThe%2Bfeeding%2Becology%2Bof%2Bearthworms%2B%E2%80%93%2BA%2Breview.%2BPedobiologia%2B50%2C%2B463%E2%80%93477.%2Bdoi%3A%2B0.1016%2Fj.pedobi.2006.09.001&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=18.%09Curry%2C%2BJ.%2BP.%2C%2Band%2BSchmidt%2C%2BO.%2B%282007%29.%2BThe%2Bfeeding%2Becology%2Bof%2Bearthworms%2B%E2%80%93%2BA%2Breview.%2BPedobiologia%2B50%2C%2B463%E2%80%93477.%2Bdoi%3A%2B0.1016%2Fj.pedobi.2006.09.001&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Andriuzzi%2C%2BW.S.%2C%2BNgo%2C%2BP.T.%2C%2BGeisen%2C%2BS.%2C%2BKeith%2C%2BA.M.%2C%2BDumack%2C%2BK.%2C%2BBolger%2C%2BT.%2C%2Bet%2Bal.%2B%282016%29.%2BOrganic%2Bmatter%2Bcomposition%2Band%2Bthe%2Bprotist%2Band%2Bnematode%2Bcommunities%2Baround%2Banecic%2Bearthworm%2Bburrows.%2BBiol%2BFertil%2BSoils%2B52%2C%2B91%E2%80%93100.%2Bdoi%3A%2B10.1007%2Fs00374-015-1056-6&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Andriuzzi%2C%2BW.S.%2C%2BNgo%2C%2BP.T.%2C%2BGeisen%2C%2BS.%2C%2BKeith%2C%2BA.M.%2C%2BDumack%2C%2BK.%2C%2BBolger%2C%2BT.%2C%2Bet%2Bal.%2B%282016%29.%2BOrganic%2Bmatter%2Bcomposition%2Band%2Bthe%2Bprotist%2Band%2Bnematode%2Bcommunities%2Baround%2Banecic%2Bearthworm%2Bburrows.%2BBiol%2BFertil%2BSoils%2B52%2C%2B91%E2%80%93100.%2Bdoi%3A%2B10.1007%2Fs00374-015-1056-6&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Andriuzzi%2C%2BW.S.%2C%2BNgo%2C%2BP.T.%2C%2BGeisen%2C%2BS.%2C%2BKeith%2C%2BA.M.%2C%2BDumack%2C%2BK.%2C%2BBolger%2C%2BT.%2C%2Bet%2Bal.%2B%282016%29.%2BOrganic%2Bmatter%2Bcomposition%2Band%2Bthe%2Bprotist%2Band%2Bnematode%2Bcommunities%2Baround%2Banecic%2Bearthworm%2Bburrows.%2BBiol%2BFertil%2BSoils%2B52%2C%2B91%E2%80%93100.%2Bdoi%3A%2B10.1007%2Fs00374-015-1056-6&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Andriuzzi%2C%2BW.S.%2C%2BNgo%2C%2BP.T.%2C%2BGeisen%2C%2BS.%2C%2BKeith%2C%2BA.M.%2C%2BDumack%2C%2BK.%2C%2BBolger%2C%2BT.%2C%2Bet%2Bal.%2B%282016%29.%2BOrganic%2Bmatter%2Bcomposition%2Band%2Bthe%2Bprotist%2Band%2Bnematode%2Bcommunities%2Baround%2Banecic%2Bearthworm%2Bburrows.%2BBiol%2BFertil%2BSoils%2B52%2C%2B91%E2%80%93100.%2Bdoi%3A%2B10.1007%2Fs00374-015-1056-6&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Andriuzzi%2C%2BW.S.%2C%2BNgo%2C%2BP.T.%2C%2BGeisen%2C%2BS.%2C%2BKeith%2C%2BA.M.%2C%2BDumack%2C%2BK.%2C%2BBolger%2C%2BT.%2C%2Bet%2Bal.%2B%282016%29.%2BOrganic%2Bmatter%2Bcomposition%2Band%2Bthe%2Bprotist%2Band%2Bnematode%2Bcommunities%2Baround%2Banecic%2Bearthworm%2Bburrows.%2BBiol%2BFertil%2BSoils%2B52%2C%2B91%E2%80%93100.%2Bdoi%3A%2B10.1007%2Fs00374-015-1056-6&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Puga-Freitas%2C%2BR.%2C%2Band%2BBlouin%2C%2BM.%2B%282015%29.%2BA%2Breview%2Bof%2Bthe%2Beffects%2Bof%2Bsoil%2Borganisms%2Bon%2Bplant%2Bhormone%2Bsignaling%2Bpathways.%2BEnviron.%2BExp.%2BBot.%2B114%2C%2B104%E2%80%93116.%2Bdoi%3A%2B10.1016%2Fj.envexpbot.2014.07.006&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Puga-Freitas%2C%2BR.%2C%2Band%2BBlouin%2C%2BM.%2B%282015%29.%2BA%2Breview%2Bof%2Bthe%2Beffects%2Bof%2Bsoil%2Borganisms%2Bon%2Bplant%2Bhormone%2Bsignaling%2Bpathways.%2BEnviron.%2BExp.%2BBot.%2B114%2C%2B104%E2%80%93116.%2Bdoi%3A%2B10.1016%2Fj.envexpbot.2014.07.006&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Puga-Freitas%2C%2BR.%2C%2Band%2BBlouin%2C%2BM.%2B%282015%29.%2BA%2Breview%2Bof%2Bthe%2Beffects%2Bof%2Bsoil%2Borganisms%2Bon%2Bplant%2Bhormone%2Bsignaling%2Bpathways.%2BEnviron.%2BExp.%2BBot.%2B114%2C%2B104%E2%80%93116.%2Bdoi%3A%2B10.1016%2Fj.envexpbot.2014.07.006&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Puga-Freitas%2C%2BR.%2C%2Band%2BBlouin%2C%2BM.%2B%282015%29.%2BA%2Breview%2Bof%2Bthe%2Beffects%2Bof%2Bsoil%2Borganisms%2Bon%2Bplant%2Bhormone%2Bsignaling%2Bpathways.%2BEnviron.%2BExp.%2BBot.%2B114%2C%2B104%E2%80%93116.%2Bdoi%3A%2B10.1016%2Fj.envexpbot.2014.07.006&btnG
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Chapuis-Lardy%20e%E2%80%A6robes_ASE10.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Chapuis-Lardy%20e%E2%80%A6robes_ASE10.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Chapuis-Lardy%20e%E2%80%A6robes_ASE10.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Chapuis-Lardy%20e%E2%80%A6robes_ASE10.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Chapuis-Lardy%20e%E2%80%A6robes_ASE10.pdf
https://www.academia.edu/download/43477720/Digestion_and_residue_stabilization_of_b20160307-5830-1oq40m1.pdf
https://www.academia.edu/download/43477720/Digestion_and_residue_stabilization_of_b20160307-5830-1oq40m1.pdf
https://www.academia.edu/download/43477720/Digestion_and_residue_stabilization_of_b20160307-5830-1oq40m1.pdf
https://www.academia.edu/download/43477720/Digestion_and_residue_stabilization_of_b20160307-5830-1oq40m1.pdf
https://www.academia.edu/download/43477720/Digestion_and_residue_stabilization_of_b20160307-5830-1oq40m1.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Nechitaylo%2C%2BT.Y.%2C%2BYakimov%2C%2BM.M.%2C%2BGodinho%2C%2BM.%2C%2BTimmis%2C%2BK.%2BN.%2C%2BBelogolova%2C%2BE.%2C%2BByzov%2C%2BB.%2BA.%2C%2Bet%2Bal.%2B%282010%29.%2BEffects%2Bof%2Bthe%2Bearthworms%2Blumbricus%2Bterrestris%2Band%2BAporrectodea%2Bcaliginosa%2Bon%2Bthe%2Bbacterial%2Bdiversity%2Bin%2Bthe%2Bsoil.%2BMicrobial%2BEcol.%2B59%2C%2B574%E2%80%93587.%2Bdoi%3A%2B10.1007%2Fs00248-009-9604-y&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Nechitaylo%2C%2BT.Y.%2C%2BYakimov%2C%2BM.M.%2C%2BGodinho%2C%2BM.%2C%2BTimmis%2C%2BK.%2BN.%2C%2BBelogolova%2C%2BE.%2C%2BByzov%2C%2BB.%2BA.%2C%2Bet%2Bal.%2B%282010%29.%2BEffects%2Bof%2Bthe%2Bearthworms%2Blumbricus%2Bterrestris%2Band%2BAporrectodea%2Bcaliginosa%2Bon%2Bthe%2Bbacterial%2Bdiversity%2Bin%2Bthe%2Bsoil.%2BMicrobial%2BEcol.%2B59%2C%2B574%E2%80%93587.%2Bdoi%3A%2B10.1007%2Fs00248-009-9604-y&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Nechitaylo%2C%2BT.Y.%2C%2BYakimov%2C%2BM.M.%2C%2BGodinho%2C%2BM.%2C%2BTimmis%2C%2BK.%2BN.%2C%2BBelogolova%2C%2BE.%2C%2BByzov%2C%2BB.%2BA.%2C%2Bet%2Bal.%2B%282010%29.%2BEffects%2Bof%2Bthe%2Bearthworms%2Blumbricus%2Bterrestris%2Band%2BAporrectodea%2Bcaliginosa%2Bon%2Bthe%2Bbacterial%2Bdiversity%2Bin%2Bthe%2Bsoil.%2BMicrobial%2BEcol.%2B59%2C%2B574%E2%80%93587.%2Bdoi%3A%2B10.1007%2Fs00248-009-9604-y&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Nechitaylo%2C%2BT.Y.%2C%2BYakimov%2C%2BM.M.%2C%2BGodinho%2C%2BM.%2C%2BTimmis%2C%2BK.%2BN.%2C%2BBelogolova%2C%2BE.%2C%2BByzov%2C%2BB.%2BA.%2C%2Bet%2Bal.%2B%282010%29.%2BEffects%2Bof%2Bthe%2Bearthworms%2Blumbricus%2Bterrestris%2Band%2BAporrectodea%2Bcaliginosa%2Bon%2Bthe%2Bbacterial%2Bdiversity%2Bin%2Bthe%2Bsoil.%2BMicrobial%2BEcol.%2B59%2C%2B574%E2%80%93587.%2Bdoi%3A%2B10.1007%2Fs00248-009-9604-y&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Nechitaylo%2C%2BT.Y.%2C%2BYakimov%2C%2BM.M.%2C%2BGodinho%2C%2BM.%2C%2BTimmis%2C%2BK.%2BN.%2C%2BBelogolova%2C%2BE.%2C%2BByzov%2C%2BB.%2BA.%2C%2Bet%2Bal.%2B%282010%29.%2BEffects%2Bof%2Bthe%2Bearthworms%2Blumbricus%2Bterrestris%2Band%2BAporrectodea%2Bcaliginosa%2Bon%2Bthe%2Bbacterial%2Bdiversity%2Bin%2Bthe%2Bsoil.%2BMicrobial%2BEcol.%2B59%2C%2B574%E2%80%93587.%2Bdoi%3A%2B10.1007%2Fs00248-009-9604-y&btnG
https://core.ac.uk/download/pdf/35427553.pdf
https://core.ac.uk/download/pdf/35427553.pdf
https://core.ac.uk/download/pdf/35427553.pdf
https://core.ac.uk/download/pdf/35427553.pdf
https://www.researchgate.net/profile/Kun-Sub-Chung/publication/50594900_Effect_of_enzyme_producing_microorganisms_on_the_biomass_of_Epigeic_earthworms_Eisenia_fetida_invermicompost/links/6321f059873eca0c00889eb9/Effect-of-enzyme-producing-microorganisms-on-the-biomass-of-Epigeic-earthworms-Eisenia-fetida-invermicompost.pdf
https://www.researchgate.net/profile/Kun-Sub-Chung/publication/50594900_Effect_of_enzyme_producing_microorganisms_on_the_biomass_of_Epigeic_earthworms_Eisenia_fetida_invermicompost/links/6321f059873eca0c00889eb9/Effect-of-enzyme-producing-microorganisms-on-the-biomass-of-Epigeic-earthworms-Eisenia-fetida-invermicompost.pdf
https://www.researchgate.net/profile/Kun-Sub-Chung/publication/50594900_Effect_of_enzyme_producing_microorganisms_on_the_biomass_of_Epigeic_earthworms_Eisenia_fetida_invermicompost/links/6321f059873eca0c00889eb9/Effect-of-enzyme-producing-microorganisms-on-the-biomass-of-Epigeic-earthworms-Eisenia-fetida-invermicompost.pdf
https://www.researchgate.net/profile/Kun-Sub-Chung/publication/50594900_Effect_of_enzyme_producing_microorganisms_on_the_biomass_of_Epigeic_earthworms_Eisenia_fetida_invermicompost/links/6321f059873eca0c00889eb9/Effect-of-enzyme-producing-microorganisms-on-the-biomass-of-Epigeic-earthworms-Eisenia-fetida-invermicompost.pdf
https://www.researchgate.net/profile/Vladimir-Tikhonov/publication/274958405_Taxonomic_Composition_and_Physiological_and_Biochemical_Properties_of_Bacteria_in_the_Digestive_Tracts_of_Earthworms/links/5534fb1e0cf2ea51c1337328/Taxonomic-Composition-and-Physiological-and-Biochemical-Properties-of-Bacteria-in-the-Digestive-Tracts-of-Earthworms.pdf
https://www.researchgate.net/profile/Vladimir-Tikhonov/publication/274958405_Taxonomic_Composition_and_Physiological_and_Biochemical_Properties_of_Bacteria_in_the_Digestive_Tracts_of_Earthworms/links/5534fb1e0cf2ea51c1337328/Taxonomic-Composition-and-Physiological-and-Biochemical-Properties-of-Bacteria-in-the-Digestive-Tracts-of-Earthworms.pdf
https://www.researchgate.net/profile/Vladimir-Tikhonov/publication/274958405_Taxonomic_Composition_and_Physiological_and_Biochemical_Properties_of_Bacteria_in_the_Digestive_Tracts_of_Earthworms/links/5534fb1e0cf2ea51c1337328/Taxonomic-Composition-and-Physiological-and-Biochemical-Properties-of-Bacteria-in-the-Digestive-Tracts-of-Earthworms.pdf
https://www.researchgate.net/profile/Vladimir-Tikhonov/publication/274958405_Taxonomic_Composition_and_Physiological_and_Biochemical_Properties_of_Bacteria_in_the_Digestive_Tracts_of_Earthworms/links/5534fb1e0cf2ea51c1337328/Taxonomic-Composition-and-Physiological-and-Biochemical-Properties-of-Bacteria-in-the-Digestive-Tracts-of-Earthworms.pdf
https://www.researchgate.net/profile/Vladimir-Tikhonov/publication/274958405_Taxonomic_Composition_and_Physiological_and_Biochemical_Properties_of_Bacteria_in_the_Digestive_Tracts_of_Earthworms/links/5534fb1e0cf2ea51c1337328/Taxonomic-Composition-and-Physiological-and-Biochemical-Properties-of-Bacteria-in-the-Digestive-Tracts-of-Earthworms.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Scheu%202003.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Scheu%202003.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Scheu%202003.pdf
http://www.fsp-parrur.irenala.edu.mg/Data-FSP-PARRUR/Les%20activit%C3%A9s/IST/S%C3%A9minaires-Ecoles/Ecole%20th%C3%A9matique/ECOLE%20THEMATIQUE%20SOL_LRI-IRD/Bibliographies-Expos%C3%A9s/Biodiversit%C3%A9%20des%20sols/BIBLIOGRAPHIE/Scheu%202003.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=28.%09Van%2BGroenigen%2C%2BJ.W.%2C%2BLubbers%2C%2BI.M.%2C%2BVos%2C%2BH.M.%2C%2BBrown%2C%2BG.G.%2C%2BDe%2BDeyn%2C%2BB.G.%2C%2Band%2Bvan%2BGroenigen%2C%2BJ.K.%2B%282014%29.%2BEarthworms%2Bincrease%2Bplant%2Bproduction%3A%2Ba%2Bmeta-analysis.%2BSci.%2BRep.%2B4%3A6365.%2Bdoi%3A%2B10.1038%2Fsrep06365&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=28.%09Van%2BGroenigen%2C%2BJ.W.%2C%2BLubbers%2C%2BI.M.%2C%2BVos%2C%2BH.M.%2C%2BBrown%2C%2BG.G.%2C%2BDe%2BDeyn%2C%2BB.G.%2C%2Band%2Bvan%2BGroenigen%2C%2BJ.K.%2B%282014%29.%2BEarthworms%2Bincrease%2Bplant%2Bproduction%3A%2Ba%2Bmeta-analysis.%2BSci.%2BRep.%2B4%3A6365.%2Bdoi%3A%2B10.1038%2Fsrep06365&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=28.%09Van%2BGroenigen%2C%2BJ.W.%2C%2BLubbers%2C%2BI.M.%2C%2BVos%2C%2BH.M.%2C%2BBrown%2C%2BG.G.%2C%2BDe%2BDeyn%2C%2BB.G.%2C%2Band%2Bvan%2BGroenigen%2C%2BJ.K.%2B%282014%29.%2BEarthworms%2Bincrease%2Bplant%2Bproduction%3A%2Ba%2Bmeta-analysis.%2BSci.%2BRep.%2B4%3A6365.%2Bdoi%3A%2B10.1038%2Fsrep06365&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=28.%09Van%2BGroenigen%2C%2BJ.W.%2C%2BLubbers%2C%2BI.M.%2C%2BVos%2C%2BH.M.%2C%2BBrown%2C%2BG.G.%2C%2BDe%2BDeyn%2C%2BB.G.%2C%2Band%2Bvan%2BGroenigen%2C%2BJ.K.%2B%282014%29.%2BEarthworms%2Bincrease%2Bplant%2Bproduction%3A%2Ba%2Bmeta-analysis.%2BSci.%2BRep.%2B4%3A6365.%2Bdoi%3A%2B10.1038%2Fsrep06365&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strat%C3%A9gies%2Blombriciennes%2C%E2%80%9D%2Bin%2BSoil%2BOrganisms%2Bas%2BComponents%2Bof%2BEcosystems&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strat%C3%A9gies%2Blombriciennes%2C%E2%80%9D%2Bin%2BSoil%2BOrganisms%2Bas%2BComponents%2Bof%2BEcosystems&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strat%C3%A9gies%2Blombriciennes%2C%E2%80%9D%2Bin%2BSoil%2BOrganisms%2Bas%2BComponents%2Bof%2BEcosystems&btnG
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf
https://www.researchgate.net/profile/Xiao-Nengwen/publication/251706754_The_Regeneration_Capacity_of_an_Earthworm_Eisenia_Fetida_in_Relation_to_the_Site_of_Amputation_along_the_Body/links/6135d0350360302a00819cbb/The-Regeneration-Capacity-of-an-Earthworm-Eisenia-Fetida-in-Relation-to-the-Site-of-Amputation-along-the-Body.pdf


Journal of Earth & Environmental Waste Management Copyright © Godspower Oke Omokaro 

Volume - 2 Issue - 3 

Page 7 of 8 
Citation: Omokaro, G. O. (2024). Effects of Earthworms on Microbial Communities and Their Castings as Soil Amendments: A Review. Journal of Earth & Envi- 
ronmental Waste Management. 2(3), 1-9. 

 

 

The effect of earthworms on the physiological state 
of the microbial community at vermicomposting. 
Microbiology, 78, 510-519. 

33. Aira, M., Monroy, F., & Domínguez, J. (2007). Eisenia 
fetida (Oligochaeta: Lumbricidae) modifies the 
structure and physiological capabilities of microbial 
communities improving carbon mineralization during 
vermicomposting of pig manure. Microbial Ecology, 54, 
662-671. 

34. Toyota, K., & Kimura, M. (2000). Microbial community 
indigenous to the earthworm Eisenia foetida. Biology 
and fertility of soils, 31, 187-190. 

35. Capowiez, Y., Monestiez, P., & Belzunces, L. (2001). 
Burrow systems made by Aporrectodea nocturna 
and Allolobophora chlorotica in artificial cores: 
morphological differences and effects of interspecific 
interactions. Applied Soil Ecology, 16(2), 109-120. 

36. Murchie, A. K., & Gordon, A. W. (2013). The impact of the 
‘New Zealand flatworm’, Arthurdendyus triangulatus, on 
earthworm populations in the field. Biological Invasions, 
15, 569-586. 

37. Bhadauria, T., & Saxena, K. G. (2010). Role of earthworms 
in soil fertility maintenance through the production of 
biogenic structures. Applied and environmental soil 
science, 2010(1), 816073. 

38. Sheehan, C., Kirwan, L., Connolly, J., & Bolger, T. (2008). 
The effects of earthworm functional diversity on 
microbial biomass and the microbial community level 
physiological profile of soils. European journal of soil 
biology, 44(1), 65-70. 

39. Tiunov, A. V., Bonkowski, M., Tiunov, J. A., & Scheu, 
S. (2001). Microflora, Protozoa and Nematoda in 
Lumbricus terrestris burrow walls: a laboratory 
experiment. Pedobiologia, 45(1), 46-60. 

40. Edwards, C. A., & Bohlen, P. J. (1996). Biology and ecology 
of earthworms (Vol. 3). Springer Science & Business 
Media. 

41. Domínguez, J., Sanchez-Hernandez, J. C., & Lores, M. 
(2017). Vermicomposting of winemaking by-products. 
In Handbook of Grape Processing By-Products (pp. 55-
78). Academic Press. 

42. Kumar, V., Kumar, P., & Singh, J. (2019). An introduction 
to contaminants in agriculture and environment. 
Contaminants in Agriculture and Environment: Health 
Risks and Remediation, 1, 1-8. 

43. Chaoui, H. I., Zibilske, L. M., & Ohno, T. (2003). Effects of 
earthworm casts and compost on soil microbial activity 
and plant nutrient availability. Soil Biology and 
Biochemistry, 35(2), 295-302. 
https://doi.org/10.1016/S0038-0717(02)00279-1 

44. Edwards, C. A., & Bohlen, P. J. (1996). Biology and ecology 
of earthworms (Vol. 3). Springer Science & Business 
Media. 

45. Hodson, M. E., Brailey-Jones, P., Burn, W. L., Harper, A. 
L., Hartley, S. E., Helgason, T., & Walker, H. F. (2023). 
Enhanced plant growth in the presence of earthworms 
correlates with changes in soil microbiota but not 
nutrient availability. Geoderma, 433, 116426. 
https://doi.org/10.1016/j.geoderma.2023.116426. 

46. Sun ZhenJun, S. Z., Liu XianChun, L. X., Sun LiHui, S. L., 

& Song ChunYang, S. C. (1997). Earthworm as a 
potential protein resource. 

47. Sabrina, D. T., Hanafi, M. M., Azwady, A. N., & Mahmud, 
T. M. M. (2009). Earthworm populations and cast 
properties in the soils of oil palm plantations. 

48. Sterilized, S., & Sterilized, P. M. (2000). Enhanced 
phosphatase activity in earthworm casts is more of 
microbial origin. Current Science, 79(9), 1158. 

49. Chaoui, H. I., Zibilske, L. M., & Ohno, T. (2003). Effects 
of earthworm casts and compost on soil microbial 
activity and plant nutrient availability. Soil Biology and 
Biochemistry, 35(2), 295-302. 

50. Orozco, F. H., Cegarra, J., Trujillo, L. M., & Roig, A. (1996). 
Vermicomposting of coffee pulp using the earthworm 
Eisenia fetida: effects on C and N contents and the 
availability of nutrients. Biology and fertility of soils, 22, 
162-166. 

51. Aksakal, E. L., Sari, S., & Angin, I. (2016). Effects of 
vermicompost application on soil aggregation and 
certain physical properties. Land degradation & 
development, 27(4), 983-995. 

52. Frazão, J., de Goede, R. G., Capowiez, Y., & Pulleman, 
M. M. (2019). Soil structure formation and organic 
matter distribution as affected by earthworm species 
interactions and crop residue placement. Geoderma, 
338, 453-463. 

53. Lim, S. L., Wu, T. Y., Lim, P. N., & Shak, K. P. Y. (2015). 
The use of vermicompost in organic farming: overview, 
effects on soil and economics. Journal of the Science of 
Food and Agriculture, 95(6), 1143-1156. 

54. Wondafrash, T. T., Sancho, I. M., Miguel, V. G., & Serrano, 
R. E. (2005). Relationship between soil color and 
temperature in the surface horizon of Mediterranean 
soils: A laboratory study. Soil Science, 170(7), 495-503. 

55. Atiyeh, R. M., Edwards, C. A., Subler, S., & Metzger, J. D. 
(2001). Pig manure vermicompost as a component 
of a horticultural bedding plant medium: effects 
on physicochemical properties and plant growth. 
Bioresource technology, 78(1), 11-20. 

56. Marashi, A. R., & Scullion, J. (2003). Earthworm casts 
form stable aggregates in physically degraded soils. 
Biology and fertility of soils, 37, 375-380. 

57. Braga, L. P., Yoshiura, C. A., Borges, C. D., Horn, M. 
A., Brown, G. G., Drake, H. L., & Tsai, S. M. (2016). 
Disentangling the influence of earthworms in sugarcane 
rhizosphere. Scientific reports, 6(1), 38923. 

58. Coq, S., Barthès, B. G., Oliver, R., Rabary, B., & Blanchart, E. 
(2007). Earthworm activity affects soil aggregation and 
organic matter dynamics according to the quality and 
localization of crop residues—an experimental study 
(Madagascar). Soil Biology and Biochemistry, 39(8), 
2119-2128. 

59. Gopal, M., Bhute, S. S., Gupta, A., Prabhu, S. R., Thomas, 
G. V., et al. (2017). Changes in structure and function 
of bacterial communities during coconut leaf 
vermicomposting. Antonie Van Leeuwenhoek, 110, 
1339-1355. 

60. Bernard, L., Chapuis-Lardy, L., Razafimbelo, T., 
Razafindrakoto, M., Pablo, A. L., et al. (2012). Endogeic 
earthworms shape bacterial functional communities 

http://jdguez.webs.uvigo.es/wp-content/uploads/2011/10/biolog-Microbial-ecology.pdf
http://jdguez.webs.uvigo.es/wp-content/uploads/2011/10/biolog-Microbial-ecology.pdf
http://jdguez.webs.uvigo.es/wp-content/uploads/2011/10/biolog-Microbial-ecology.pdf
http://jdguez.webs.uvigo.es/wp-content/uploads/2011/10/biolog-Microbial-ecology.pdf
http://jdguez.webs.uvigo.es/wp-content/uploads/2011/10/biolog-Microbial-ecology.pdf
http://jdguez.webs.uvigo.es/wp-content/uploads/2011/10/biolog-Microbial-ecology.pdf
https://www.researchgate.net/profile/Makoto-Kimura-6/publication/226861110_Microbial_community_indigenous_to_the_earthworm_Eisenia_foetida/links/62de366282bb472992a1b6fb/Microbial-community-indigenous-to-the-earthworm-Eisenia-foetida.pdf
https://www.researchgate.net/profile/Makoto-Kimura-6/publication/226861110_Microbial_community_indigenous_to_the_earthworm_Eisenia_foetida/links/62de366282bb472992a1b6fb/Microbial-community-indigenous-to-the-earthworm-Eisenia-foetida.pdf
https://www.researchgate.net/profile/Makoto-Kimura-6/publication/226861110_Microbial_community_indigenous_to_the_earthworm_Eisenia_foetida/links/62de366282bb472992a1b6fb/Microbial-community-indigenous-to-the-earthworm-Eisenia-foetida.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://www.jardiner-autrement.fr/wp-content/uploads/2018/06/murchie2012.pdf
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2010/816073
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2010/816073
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2010/816073
https://onlinelibrary.wiley.com/doi/pdf/10.1155/2010/816073
https://repository.wit.ie/2095/1/EJSB.pdf
https://repository.wit.ie/2095/1/EJSB.pdf
https://repository.wit.ie/2095/1/EJSB.pdf
https://repository.wit.ie/2095/1/EJSB.pdf
https://repository.wit.ie/2095/1/EJSB.pdf
https://www.researchgate.net/profile/S-Scheu/publication/285811112_Microflora_protozoa_and_nematode_in_Lumbricus_terrestris_burrow_walls_a_laboratory_experiment/links/56658a1c08ae418a786f1263/Microflora-protozoa-and-nematode-in-Lumbricus-terrestris-burrow-walls-a-laboratory-experiment.pdf
https://www.researchgate.net/profile/S-Scheu/publication/285811112_Microflora_protozoa_and_nematode_in_Lumbricus_terrestris_burrow_walls_a_laboratory_experiment/links/56658a1c08ae418a786f1263/Microflora-protozoa-and-nematode-in-Lumbricus-terrestris-burrow-walls-a-laboratory-experiment.pdf
https://www.researchgate.net/profile/S-Scheu/publication/285811112_Microflora_protozoa_and_nematode_in_Lumbricus_terrestris_burrow_walls_a_laboratory_experiment/links/56658a1c08ae418a786f1263/Microflora-protozoa-and-nematode-in-Lumbricus-terrestris-burrow-walls-a-laboratory-experiment.pdf
https://www.researchgate.net/profile/S-Scheu/publication/285811112_Microflora_protozoa_and_nematode_in_Lumbricus_terrestris_burrow_walls_a_laboratory_experiment/links/56658a1c08ae418a786f1263/Microflora-protozoa-and-nematode-in-Lumbricus-terrestris-burrow-walls-a-laboratory-experiment.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=41.%09Edwards%2C%2BC.A.%2C%2B%26%2BBohlen%2C%2BP.J.%2B%282016%29.%2BBiology%2Band%2BEcology%2Bof%2BEarthworms.%2BSpringer%2BScience%2B%26%2BBusiness%2BMedia.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=41.%09Edwards%2C%2BC.A.%2C%2B%26%2BBohlen%2C%2BP.J.%2B%282016%29.%2BBiology%2Band%2BEcology%2Bof%2BEarthworms.%2BSpringer%2BScience%2B%26%2BBusiness%2BMedia.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=41.%09Edwards%2C%2BC.A.%2C%2B%26%2BBohlen%2C%2BP.J.%2B%282016%29.%2BBiology%2Band%2BEcology%2Bof%2BEarthworms.%2BSpringer%2BScience%2B%26%2BBusiness%2BMedia.&btnG
https://doi.org/10.1016/S0038-0717(02)00279-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=45.%09Edwards%2C%2BC.A.%2C%2B%26%2BBohlen%2C%2BP.J.%2B%282019%29.%2BBiology%2Band%2BEcology%2Bof%2BEarthworms%2B%284th%2Bed.%29.%2BSpringer%2BInternational%2BPublishing.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=45.%09Edwards%2C%2BC.A.%2C%2B%26%2BBohlen%2C%2BP.J.%2B%282019%29.%2BBiology%2Band%2BEcology%2Bof%2BEarthworms%2B%284th%2Bed.%29.%2BSpringer%2BInternational%2BPublishing.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=45.%09Edwards%2C%2BC.A.%2C%2B%26%2BBohlen%2C%2BP.J.%2B%282019%29.%2BBiology%2Band%2BEcology%2Bof%2BEarthworms%2B%284th%2Bed.%29.%2BSpringer%2BInternational%2BPublishing.&btnG
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.msss.com.my/Mjss/Full%20Text/Vol%2013/sabrina.pdf
https://www.academia.edu/download/33663337/Current_Science_-_Quantum_No-Deletion.pdf
https://www.academia.edu/download/33663337/Current_Science_-_Quantum_No-Deletion.pdf
https://www.academia.edu/download/33663337/Current_Science_-_Quantum_No-Deletion.pdf
https://www.researchgate.net/profile/Hala-Chaoui/publication/223614953_Effects_of_earthworm_casts_and_compost_on_soil_microbial_activity_and_plant_nutrient_availability/links/5e0a20dc299bf10bc384f5c6/Effects-of-earthworm-casts-and-compost-on-soil-microbial-activity-and-plant-nutrient-availability.pdf
https://www.researchgate.net/profile/Hala-Chaoui/publication/223614953_Effects_of_earthworm_casts_and_compost_on_soil_microbial_activity_and_plant_nutrient_availability/links/5e0a20dc299bf10bc384f5c6/Effects-of-earthworm-casts-and-compost-on-soil-microbial-activity-and-plant-nutrient-availability.pdf
https://www.researchgate.net/profile/Hala-Chaoui/publication/223614953_Effects_of_earthworm_casts_and_compost_on_soil_microbial_activity_and_plant_nutrient_availability/links/5e0a20dc299bf10bc384f5c6/Effects-of-earthworm-casts-and-compost-on-soil-microbial-activity-and-plant-nutrient-availability.pdf
https://www.researchgate.net/profile/Hala-Chaoui/publication/223614953_Effects_of_earthworm_casts_and_compost_on_soil_microbial_activity_and_plant_nutrient_availability/links/5e0a20dc299bf10bc384f5c6/Effects-of-earthworm-casts-and-compost-on-soil-microbial-activity-and-plant-nutrient-availability.pdf
https://srv2.freepaper.me/n/MV9aJF8e-M8o-BmrmEBeTg/PDF/34/342606556c93e1f310e8d7f08ebb7377.pdf
https://srv2.freepaper.me/n/MV9aJF8e-M8o-BmrmEBeTg/PDF/34/342606556c93e1f310e8d7f08ebb7377.pdf
https://srv2.freepaper.me/n/MV9aJF8e-M8o-BmrmEBeTg/PDF/34/342606556c93e1f310e8d7f08ebb7377.pdf
https://srv2.freepaper.me/n/MV9aJF8e-M8o-BmrmEBeTg/PDF/34/342606556c93e1f310e8d7f08ebb7377.pdf
https://srv2.freepaper.me/n/MV9aJF8e-M8o-BmrmEBeTg/PDF/34/342606556c93e1f310e8d7f08ebb7377.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=52.%09Ekrem%2C%2BL.A.%3B%2BSerdar%2C%2BS.%3B%2BIlker%2C%2BA.%2BE_ect%2Bof%2Bvermicompost%2Bapplication%2Bon%2Bsoil%2Baggregation%2Band%2Bcertain%2Bphysical%2Bproperties.%2BLand.%2BDegrd.%2BDev.%2B2016%2C%2B27%2C%2B983%E2%80%93995.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=52.%09Ekrem%2C%2BL.A.%3B%2BSerdar%2C%2BS.%3B%2BIlker%2C%2BA.%2BE_ect%2Bof%2Bvermicompost%2Bapplication%2Bon%2Bsoil%2Baggregation%2Band%2Bcertain%2Bphysical%2Bproperties.%2BLand.%2BDegrd.%2BDev.%2B2016%2C%2B27%2C%2B983%E2%80%93995.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=52.%09Ekrem%2C%2BL.A.%3B%2BSerdar%2C%2BS.%3B%2BIlker%2C%2BA.%2BE_ect%2Bof%2Bvermicompost%2Bapplication%2Bon%2Bsoil%2Baggregation%2Band%2Bcertain%2Bphysical%2Bproperties.%2BLand.%2BDegrd.%2BDev.%2B2016%2C%2B27%2C%2B983%E2%80%93995.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=52.%09Ekrem%2C%2BL.A.%3B%2BSerdar%2C%2BS.%3B%2BIlker%2C%2BA.%2BE_ect%2Bof%2Bvermicompost%2Bapplication%2Bon%2Bsoil%2Baggregation%2Band%2Bcertain%2Bphysical%2Bproperties.%2BLand.%2BDegrd.%2BDev.%2B2016%2C%2B27%2C%2B983%E2%80%93995.&btnG
https://cgspace.cgiar.org/bitstreams/b1a63ca3-3854-45d8-bb17-52da1bb7152b/download
https://cgspace.cgiar.org/bitstreams/b1a63ca3-3854-45d8-bb17-52da1bb7152b/download
https://cgspace.cgiar.org/bitstreams/b1a63ca3-3854-45d8-bb17-52da1bb7152b/download
https://cgspace.cgiar.org/bitstreams/b1a63ca3-3854-45d8-bb17-52da1bb7152b/download
https://cgspace.cgiar.org/bitstreams/b1a63ca3-3854-45d8-bb17-52da1bb7152b/download
https://nakurulivinglab.org/wp-content/uploads/2022/10/J-Sci-Food-Agric-2014-Lim-The-use-of-vermicompost-in-organic-farming-overview-effects-on-soil-and-economics.pdf
https://nakurulivinglab.org/wp-content/uploads/2022/10/J-Sci-Food-Agric-2014-Lim-The-use-of-vermicompost-in-organic-farming-overview-effects-on-soil-and-economics.pdf
https://nakurulivinglab.org/wp-content/uploads/2022/10/J-Sci-Food-Agric-2014-Lim-The-use-of-vermicompost-in-organic-farming-overview-effects-on-soil-and-economics.pdf
https://nakurulivinglab.org/wp-content/uploads/2022/10/J-Sci-Food-Agric-2014-Lim-The-use-of-vermicompost-in-organic-farming-overview-effects-on-soil-and-economics.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=55.%09Wondafrash%2C%2BT.T.%2C%2BSancho%2C%2BI.M.%2C%2BMiguel%2C%2BV.G.%2C%2BSerrano%2C%2BR.E.%2B%282005%29.%2BRelationship%2Bbetween%2Bsoil%2Bcolor%2Band%2Btemperature%2Bin%2Bthe%2Bsurface%2Bhorizon%2Bof%2BMediterranean%2Bsoils.%2BSoil%2BSci.%2B170%2C%2B495%E2%80%93503.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=55.%09Wondafrash%2C%2BT.T.%2C%2BSancho%2C%2BI.M.%2C%2BMiguel%2C%2BV.G.%2C%2BSerrano%2C%2BR.E.%2B%282005%29.%2BRelationship%2Bbetween%2Bsoil%2Bcolor%2Band%2Btemperature%2Bin%2Bthe%2Bsurface%2Bhorizon%2Bof%2BMediterranean%2Bsoils.%2BSoil%2BSci.%2B170%2C%2B495%E2%80%93503.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=55.%09Wondafrash%2C%2BT.T.%2C%2BSancho%2C%2BI.M.%2C%2BMiguel%2C%2BV.G.%2C%2BSerrano%2C%2BR.E.%2B%282005%29.%2BRelationship%2Bbetween%2Bsoil%2Bcolor%2Band%2Btemperature%2Bin%2Bthe%2Bsurface%2Bhorizon%2Bof%2BMediterranean%2Bsoils.%2BSoil%2BSci.%2B170%2C%2B495%E2%80%93503.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=55.%09Wondafrash%2C%2BT.T.%2C%2BSancho%2C%2BI.M.%2C%2BMiguel%2C%2BV.G.%2C%2BSerrano%2C%2BR.E.%2B%282005%29.%2BRelationship%2Bbetween%2Bsoil%2Bcolor%2Band%2Btemperature%2Bin%2Bthe%2Bsurface%2Bhorizon%2Bof%2BMediterranean%2Bsoils.%2BSoil%2BSci.%2B170%2C%2B495%E2%80%93503.&btnG
https://www.researchgate.net/profile/James-Metzger/publication/12066782_Pig_manure_vermicompost_as_a_component_of_a_horticultural_bedding_plant_medium_Effects_on_physicochemical_properties_and_plant_growth/links/5f9aaf18a6fdccfd7b880d05/Pig-manure-vermicompost-as-a-component-of-a-horticultural-bedding-plant-medium-Effects-on-physicochemical-properties-and-plant-growth.pdf
https://www.researchgate.net/profile/James-Metzger/publication/12066782_Pig_manure_vermicompost_as_a_component_of_a_horticultural_bedding_plant_medium_Effects_on_physicochemical_properties_and_plant_growth/links/5f9aaf18a6fdccfd7b880d05/Pig-manure-vermicompost-as-a-component-of-a-horticultural-bedding-plant-medium-Effects-on-physicochemical-properties-and-plant-growth.pdf
https://www.researchgate.net/profile/James-Metzger/publication/12066782_Pig_manure_vermicompost_as_a_component_of_a_horticultural_bedding_plant_medium_Effects_on_physicochemical_properties_and_plant_growth/links/5f9aaf18a6fdccfd7b880d05/Pig-manure-vermicompost-as-a-component-of-a-horticultural-bedding-plant-medium-Effects-on-physicochemical-properties-and-plant-growth.pdf
https://www.researchgate.net/profile/James-Metzger/publication/12066782_Pig_manure_vermicompost_as_a_component_of_a_horticultural_bedding_plant_medium_Effects_on_physicochemical_properties_and_plant_growth/links/5f9aaf18a6fdccfd7b880d05/Pig-manure-vermicompost-as-a-component-of-a-horticultural-bedding-plant-medium-Effects-on-physicochemical-properties-and-plant-growth.pdf
https://www.researchgate.net/profile/James-Metzger/publication/12066782_Pig_manure_vermicompost_as_a_component_of_a_horticultural_bedding_plant_medium_Effects_on_physicochemical_properties_and_plant_growth/links/5f9aaf18a6fdccfd7b880d05/Pig-manure-vermicompost-as-a-component-of-a-horticultural-bedding-plant-medium-Effects-on-physicochemical-properties-and-plant-growth.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=57.%09Marashi%2C%2BA.R.A.%2C%2B%26%2BScullion%2C%2BJ.%2B%282003%29.%2BEarthworm%2Bcasts%2Bform%2Bstable%2Baggregates%2Bin%2Bphysically%2Bdegraded%2Bsoils.%2BBiol.%2BFert.%2BSoils.%2B37%2C%2B375%E2%80%93380.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=57.%09Marashi%2C%2BA.R.A.%2C%2B%26%2BScullion%2C%2BJ.%2B%282003%29.%2BEarthworm%2Bcasts%2Bform%2Bstable%2Baggregates%2Bin%2Bphysically%2Bdegraded%2Bsoils.%2BBiol.%2BFert.%2BSoils.%2B37%2C%2B375%E2%80%93380.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=57.%09Marashi%2C%2BA.R.A.%2C%2B%26%2BScullion%2C%2BJ.%2B%282003%29.%2BEarthworm%2Bcasts%2Bform%2Bstable%2Baggregates%2Bin%2Bphysically%2Bdegraded%2Bsoils.%2BBiol.%2BFert.%2BSoils.%2B37%2C%2B375%E2%80%93380.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG=https%3A//scholar.google.com/scholar%3Fhl%3Den&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG=https%3A//scholar.google.com/scholar%3Fhl%3Den&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG=https%3A//scholar.google.com/scholar%3Fhl%3Den&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG=https%3A//scholar.google.com/scholar%3Fhl%3Den&as_sdt=0%2C5&q=58.%09Braga%2C%2BL.%2BP.%2C%2BYoshiura%2C%2BC.%2BA.%2C%2BBorges%2C%2BC.%2BD.%2C%2BHorn%2C%2BM.%2BA.%2C%2BBrown%2C%2BG.%2BG.%2C%2BDrake%2C%2BH.%2BL.%2C%2Bet%2Bal.%2B%282016%29.%2BDisentangling%2Bthe%2Binfluence%2Bof%2Bearthworms%2Bin%2Bthe%2Bsugarcane%2Brhizosphere%2BSci.%2BRep.%2B6%2C%2B38923.%2Bdoi%3A%2B10.1038%2Fsrep38923&btnG
https://hal.science/cirad-00762200/document
https://hal.science/cirad-00762200/document
https://hal.science/cirad-00762200/document
https://hal.science/cirad-00762200/document
https://hal.science/cirad-00762200/document
https://hal.science/cirad-00762200/document
https://www.researchgate.net/profile/Alka-Gupta-22/publication/317500767_Changes_in_structure_and_function_of_bacterial_communities_during_coconut_leaf_vermicomposting/links/5a2e5fba0f7e9b63e53d66c4/Changes-in-structure-and-function-of-bacterial-communities-during-coconut-leaf-vermicomposting.pdf
https://www.researchgate.net/profile/Alka-Gupta-22/publication/317500767_Changes_in_structure_and_function_of_bacterial_communities_during_coconut_leaf_vermicomposting/links/5a2e5fba0f7e9b63e53d66c4/Changes-in-structure-and-function-of-bacterial-communities-during-coconut-leaf-vermicomposting.pdf
https://www.researchgate.net/profile/Alka-Gupta-22/publication/317500767_Changes_in_structure_and_function_of_bacterial_communities_during_coconut_leaf_vermicomposting/links/5a2e5fba0f7e9b63e53d66c4/Changes-in-structure-and-function-of-bacterial-communities-during-coconut-leaf-vermicomposting.pdf
https://www.researchgate.net/profile/Alka-Gupta-22/publication/317500767_Changes_in_structure_and_function_of_bacterial_communities_during_coconut_leaf_vermicomposting/links/5a2e5fba0f7e9b63e53d66c4/Changes-in-structure-and-function-of-bacterial-communities-during-coconut-leaf-vermicomposting.pdf
https://www.researchgate.net/profile/Alka-Gupta-22/publication/317500767_Changes_in_structure_and_function_of_bacterial_communities_during_coconut_leaf_vermicomposting/links/5a2e5fba0f7e9b63e53d66c4/Changes-in-structure-and-function-of-bacterial-communities-during-coconut-leaf-vermicomposting.pdf
https://www.nature.com/articles/ismej201187.pdf
https://www.nature.com/articles/ismej201187.pdf
https://www.nature.com/articles/ismej201187.pdf


Journal of Earth & Environmental Waste Management Copyright © Godspower Oke Omokaro 

Volume - 2 Issue - 3 

Page 8 of 8 
Citation: Omokaro, G. O. (2024). Effects of Earthworms on Microbial Communities and Their Castings as Soil Amendments: A Review. Journal of Earth & Envi- 
ronmental Waste Management. 2(3), 1-9. 

 

 

and affect organic matter mineralization in a tropical 
soil. The ISME journal, 6(1), 213-222. 

61.  Bertrand, M., Barot, S., Blouin, M., Whalen, J., de Oliveira, 
T., et al. (2015). Earthworm services for cropping 
systems. A review. Agronomy for Sustainable 
Development, 35, 553-567. 

62.  Taheri, S., Pelosi, C., & Dupont, L. (2018). Harmful or 
useful? A case study of the exotic peregrine 
earthworm morphospecies Pontoscolex corethrurus. 
Soil Biology and Biochemistry, 116, 277-289. 

63. Abail, Z., & Whalen, J. K. (2019). Nitrous oxide in 
vivo emission may regulate nitrogen stoichiometry 
in earthworm body tissues. European Journal of Soil 
Biology, 91, 25-31. 

64. Pulleman, M., Creamer, R., Hamer, U., Helder, J., Pelosi, 
C., et al. (2012). Soil biodiversity, biological indicators 
and soil ecosystem services—an overview of European 
approaches. Current Opinion in Environmental 
Sustainability, 4(5), 529-538. 

65. Lakzayi, M., Moradi, H., Sabbagh, E., & Rigi, K. (2015). 
Effect of vermicomposting on microbial biomass in 
contaminated soil by heavy metals. J Biodiv Environ 
Sci, 6(1), 85-101. 

66. Hedlund, K. (2002). Soil microbial community 
structure in relation to vegetation management on 
former agricultural land. Soil Biology and 
Biochemistry, 34(9), 1299-1307. 

67. Artursson, V., Finlay, R. D., & Jansson, J. K. (2006). 
Interactions between arbuscular mycorrhizal fungi 
and bacteria and their potential for stimulating plant 
growth. Environmental microbiology, 8(1), 1-10. 

68. Nuccio, E. E., Hodge, A., Pett-Ridge, J., Herman, D. J., 
Weber, 

P. K., et al. (2013). An arbuscular mycorrhizal fungus 
significantly modifies the soil bacterial community 
and nitrogen cycling during litter decomposition. 
Environmental Microbiology, 15(6), 1870-1881. 

69. Haynes, R. J., Fraser, P. M., Tregurtha, R. J., & Piercy, J. E. 
(1999). Size and activity of the microbial biomass and 
N, S and P availability in earthworm casts derived from 
arable and pastoral soil and arable soil amended with 
plant residues. Pedobiologia, 6, 568-573. 
https://doi.org/10.1016/s0031-4056(24)00582-1 

70. Arancon, N. Q., Edwards, C. A., Babenko, A., Cannon, J., 
Galvis, P., et al. (2008). Influences of vermicomposts, 
produced by earthworms and microorganisms from 
cattle manure, food waste and paper waste, on the 
germination, growth and flowering of petunias in the 
greenhouse. Applied soil ecology, 39(1), 91-99. 

71. Bohlen, P. J., Scheu, S., Hale, C. M., McLean, M. A., Migge, S., 
et al. (2004). Non-native invasive earthworms as agents 
of change in northern temperate forests. Frontiers in 
Ecology and the Environment, 2(8), 427-435. 

72. Darby, B. J. , Todd, T. C. , & Herman, M. A. (2013). High‐
throughput amplicon sequencing of rRNA genes 
requires a copy number correction to accurately reflect 
the effects of management practices on soil nematode 
community structure. Molecular Ecology, 22(21), 5456–
5471. 10.1111/mec.12480 

73. Drigo, B., Kowalchuk, G. A., & Van Veen, J. A. (2008). 

Climate change goes underground: effects of elevated 
atmospheric CO 2 on microbial community structure 
and activities in the rhizosphere. Biology and Fertility 
of Soils, 44, 667-679. 

74. Eisenhauer, N., Partsch, S., Parkinson, D., & Scheu, S. 
(2007). Invasion of a deciduous forest by 
earthworms: changes in soil chemistry, microflora, 
microarthropods and vegetation. Soil Biology and 
Biochemistry, 39(5), 1099-1110. 

75. Griffiths, B. S., Ritz, K., Bardgett, R. D., Cook, R., 
Christensen, S., et al. (2000). Ecosystem 
response of pasture soil communities to fumigation-
induced microbial diversity reductions: an 
examination of the biodiversity–ecosystem function 
relationship. Oikos, 90(2), 279-294. 

76. Das, S. R., Dey, S., Nayak, B. K., Mukherjee, S., 
Pradhan, A., Muduli, B. C., & Chatterjee, D. (2024). 
Vermicomposting as a tool for removal of heavy 
metal contaminants from soil and water 
environment. In K. Huang, S. A. Bhat, F. Li, & V. 
Kumar (Eds.), Waste and the Environment: 
Underlying Burdens and Management Strategies, 
Earthworm Technology in Organic Waste 
Management (pp. 187-205). Elsevier. 
https://doi.org/10.1016/B978-0-443-16050-
9.00007-4  

77. Goncharov, A. A., Glebova, A. A., & Tiunov, A. V. 
(2020). Trophic interactions between Fusarium 
species and soil fauna: A meta-analysis of 
experimental studies. Applied Soil Ecology, 145, 
103302. 
https://doi.org/10.1016/j.apsoil.2019.06.005 

78. Dominguez, J., Edwards, C.A. and Subler, S. (1997) A 
Comparison of Vermicomposting and Composting. 
Biocycle, 38, 57-59. 

 

https://www.nature.com/articles/ismej201187.pdf
https://www.nature.com/articles/ismej201187.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=62.%09Bertrand%2C%2BM.%2C%2BBarot%2C%2BS.%2C%2BBlouin%2C%2BM.%2C%2BWhalen%2C%2BJ.%2C%2Bde%2BOliveira%2C%2BT.%2C%2Band%2BEstrade%2C%2BJ.%2BR.%2B%282015%29.%2BEarthworm%2Bservices%2Bfor%2Bcropping%2Bsystems.%2BA%2Breview.%2BAgron.%2BSustain.%2BDev.%2B35%2C%2B553%E2%80%93567.%2Bdoi%3A%2B10.1007%2Fs13593-014-0269-7&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=62.%09Bertrand%2C%2BM.%2C%2BBarot%2C%2BS.%2C%2BBlouin%2C%2BM.%2C%2BWhalen%2C%2BJ.%2C%2Bde%2BOliveira%2C%2BT.%2C%2Band%2BEstrade%2C%2BJ.%2BR.%2B%282015%29.%2BEarthworm%2Bservices%2Bfor%2Bcropping%2Bsystems.%2BA%2Breview.%2BAgron.%2BSustain.%2BDev.%2B35%2C%2B553%E2%80%93567.%2Bdoi%3A%2B10.1007%2Fs13593-014-0269-7&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=62.%09Bertrand%2C%2BM.%2C%2BBarot%2C%2BS.%2C%2BBlouin%2C%2BM.%2C%2BWhalen%2C%2BJ.%2C%2Bde%2BOliveira%2C%2BT.%2C%2Band%2BEstrade%2C%2BJ.%2BR.%2B%282015%29.%2BEarthworm%2Bservices%2Bfor%2Bcropping%2Bsystems.%2BA%2Breview.%2BAgron.%2BSustain.%2BDev.%2B35%2C%2B553%E2%80%93567.%2Bdoi%3A%2B10.1007%2Fs13593-014-0269-7&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=62.%09Bertrand%2C%2BM.%2C%2BBarot%2C%2BS.%2C%2BBlouin%2C%2BM.%2C%2BWhalen%2C%2BJ.%2C%2Bde%2BOliveira%2C%2BT.%2C%2Band%2BEstrade%2C%2BJ.%2BR.%2B%282015%29.%2BEarthworm%2Bservices%2Bfor%2Bcropping%2Bsystems.%2BA%2Breview.%2BAgron.%2BSustain.%2BDev.%2B35%2C%2B553%E2%80%93567.%2Bdoi%3A%2B10.1007%2Fs13593-014-0269-7&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=62.%09Bertrand%2C%2BM.%2C%2BBarot%2C%2BS.%2C%2BBlouin%2C%2BM.%2C%2BWhalen%2C%2BJ.%2C%2Bde%2BOliveira%2C%2BT.%2C%2Band%2BEstrade%2C%2BJ.%2BR.%2B%282015%29.%2BEarthworm%2Bservices%2Bfor%2Bcropping%2Bsystems.%2BA%2Breview.%2BAgron.%2BSustain.%2BDev.%2B35%2C%2B553%E2%80%93567.%2Bdoi%3A%2B10.1007%2Fs13593-014-0269-7&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=62.%09Bertrand%2C%2BM.%2C%2BBarot%2C%2BS.%2C%2BBlouin%2C%2BM.%2C%2BWhalen%2C%2BJ.%2C%2Bde%2BOliveira%2C%2BT.%2C%2Band%2BEstrade%2C%2BJ.%2BR.%2B%282015%29.%2BEarthworm%2Bservices%2Bfor%2Bcropping%2Bsystems.%2BA%2Breview.%2BAgron.%2BSustain.%2BDev.%2B35%2C%2B553%E2%80%93567.%2Bdoi%3A%2B10.1007%2Fs13593-014-0269-7&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=62.%09Bertrand%2C%2BM.%2C%2BBarot%2C%2BS.%2C%2BBlouin%2C%2BM.%2C%2BWhalen%2C%2BJ.%2C%2Bde%2BOliveira%2C%2BT.%2C%2Band%2BEstrade%2C%2BJ.%2BR.%2B%282015%29.%2BEarthworm%2Bservices%2Bfor%2Bcropping%2Bsystems.%2BA%2Breview.%2BAgron.%2BSustain.%2BDev.%2B35%2C%2B553%E2%80%93567.%2Bdoi%3A%2B10.1007%2Fs13593-014-0269-7&btnG
https://hal.science/hal-01628085/file/Taheri2018_sans%20maruqe.pdf
https://hal.science/hal-01628085/file/Taheri2018_sans%20maruqe.pdf
https://hal.science/hal-01628085/file/Taheri2018_sans%20maruqe.pdf
https://hal.science/hal-01628085/file/Taheri2018_sans%20maruqe.pdf
https://hal.science/hal-01628085/file/Taheri2018_sans%20maruqe.pdf
https://hal.science/hal-01628085/file/Taheri2018_sans%20maruqe.pdf
https://joann-whalen.research.mcgill.ca/publications/European%20Journal%20of%20Soil%20Biology%2091--25-31.pdf
https://joann-whalen.research.mcgill.ca/publications/European%20Journal%20of%20Soil%20Biology%2091--25-31.pdf
https://joann-whalen.research.mcgill.ca/publications/European%20Journal%20of%20Soil%20Biology%2091--25-31.pdf
https://joann-whalen.research.mcgill.ca/publications/European%20Journal%20of%20Soil%20Biology%2091--25-31.pdf
http://t-stor.teagasc.ie/bitstream/handle/11019/360/COSUST%20Special%20Issue_Pulleman%20et%20al_revision2Oct20.pdf?sequence=1
http://t-stor.teagasc.ie/bitstream/handle/11019/360/COSUST%20Special%20Issue_Pulleman%20et%20al_revision2Oct20.pdf?sequence=1
http://t-stor.teagasc.ie/bitstream/handle/11019/360/COSUST%20Special%20Issue_Pulleman%20et%20al_revision2Oct20.pdf?sequence=1
http://t-stor.teagasc.ie/bitstream/handle/11019/360/COSUST%20Special%20Issue_Pulleman%20et%20al_revision2Oct20.pdf?sequence=1
http://t-stor.teagasc.ie/bitstream/handle/11019/360/COSUST%20Special%20Issue_Pulleman%20et%20al_revision2Oct20.pdf?sequence=1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=68.%09Hedlund%2C%2BK.%2B%282002%29.%2BSoil%2Bmicrobial%2Bcommunity%2Bstructure%2Bin%2Brelation%2Bto%2Bvegetation%2Bmanagement%2Bon%2Bformer%2Bagricultural%2Bland.%2BSoil%2BBiology%2Band%2BBiochemistry%2C%2B34%289%29%3A%2B1299-1307.&btnG
https://enviromicro-journals.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1462-2920.2005.00942.x
https://enviromicro-journals.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1462-2920.2005.00942.x
https://enviromicro-journals.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1462-2920.2005.00942.x
https://enviromicro-journals.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1462-2920.2005.00942.x
https://enviromicro-journals.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1462-2920.2005.00942.x
https://enviromicro-journals.onlinelibrary.wiley.com/doi/pdfdirect/10.1111/j.1462-2920.2005.00942.x
https://www.osti.gov/servlets/purl/1089532
https://www.osti.gov/servlets/purl/1089532
https://www.osti.gov/servlets/purl/1089532
https://www.osti.gov/servlets/purl/1089532
https://www.osti.gov/servlets/purl/1089532
https://www.osti.gov/servlets/purl/1089532
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=71.%09Haynes%2C%2BR.J.%2C%2BFraser%2C%2BP.M.%2C%2BTregutha%2C%2BR.J.%2C%2BPiercy%2C%2BJ.E.%2C%2BDiaz-Cosin%2C%2BD.J.%2C%2BJesus%2C%2BJ.B.%2C%2BTrigo%2C%2BD.%2Band%2BGarvin%2C%2BM.H.%2B%281999%29.%2BSize%2Band%2Bthe%2Bactivity%2Bof%2Bthe%2Bmicrobial%2Bbiomass%2Band%2BN%2C%2BS%2C%2Band%2BP%2Bavailability%2Bin%2Bearthworm%2Bcasts%2Bderived%2Bfrom%2Barable%2Band%2Bpastoral%2Bsoil%2Bamended%2Bwith%2Bplant%2Bresidues.%2B6th%2BInternational%2BSymposium%2Bon%2BEarthworm%2BEcology.%2BVigo%2C%2BSpain.%2BPedobiologia%2C%2Bpp.%2B43%3A%2B568-573&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=71.%09Haynes%2C%2BR.J.%2C%2BFraser%2C%2BP.M.%2C%2BTregutha%2C%2BR.J.%2C%2BPiercy%2C%2BJ.E.%2C%2BDiaz-Cosin%2C%2BD.J.%2C%2BJesus%2C%2BJ.B.%2C%2BTrigo%2C%2BD.%2Band%2BGarvin%2C%2BM.H.%2B%281999%29.%2BSize%2Band%2Bthe%2Bactivity%2Bof%2Bthe%2Bmicrobial%2Bbiomass%2Band%2BN%2C%2BS%2C%2Band%2BP%2Bavailability%2Bin%2Bearthworm%2Bcasts%2Bderived%2Bfrom%2Barable%2Band%2Bpastoral%2Bsoil%2Bamended%2Bwith%2Bplant%2Bresidues.%2B6th%2BInternational%2BSymposium%2Bon%2BEarthworm%2BEcology.%2BVigo%2C%2BSpain.%2BPedobiologia%2C%2Bpp.%2B43%3A%2B568-573&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=71.%09Haynes%2C%2BR.J.%2C%2BFraser%2C%2BP.M.%2C%2BTregutha%2C%2BR.J.%2C%2BPiercy%2C%2BJ.E.%2C%2BDiaz-Cosin%2C%2BD.J.%2C%2BJesus%2C%2BJ.B.%2C%2BTrigo%2C%2BD.%2Band%2BGarvin%2C%2BM.H.%2B%281999%29.%2BSize%2Band%2Bthe%2Bactivity%2Bof%2Bthe%2Bmicrobial%2Bbiomass%2Band%2BN%2C%2BS%2C%2Band%2BP%2Bavailability%2Bin%2Bearthworm%2Bcasts%2Bderived%2Bfrom%2Barable%2Band%2Bpastoral%2Bsoil%2Bamended%2Bwith%2Bplant%2Bresidues.%2B6th%2BInternational%2BSymposium%2Bon%2BEarthworm%2BEcology.%2BVigo%2C%2BSpain.%2BPedobiologia%2C%2Bpp.%2B43%3A%2B568-573&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=71.%09Haynes%2C%2BR.J.%2C%2BFraser%2C%2BP.M.%2C%2BTregutha%2C%2BR.J.%2C%2BPiercy%2C%2BJ.E.%2C%2BDiaz-Cosin%2C%2BD.J.%2C%2BJesus%2C%2BJ.B.%2C%2BTrigo%2C%2BD.%2Band%2BGarvin%2C%2BM.H.%2B%281999%29.%2BSize%2Band%2Bthe%2Bactivity%2Bof%2Bthe%2Bmicrobial%2Bbiomass%2Band%2BN%2C%2BS%2C%2Band%2BP%2Bavailability%2Bin%2Bearthworm%2Bcasts%2Bderived%2Bfrom%2Barable%2Band%2Bpastoral%2Bsoil%2Bamended%2Bwith%2Bplant%2Bresidues.%2B6th%2BInternational%2BSymposium%2Bon%2BEarthworm%2BEcology.%2BVigo%2C%2BSpain.%2BPedobiologia%2C%2Bpp.%2B43%3A%2B568-573&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=71.%09Haynes%2C%2BR.J.%2C%2BFraser%2C%2BP.M.%2C%2BTregutha%2C%2BR.J.%2C%2BPiercy%2C%2BJ.E.%2C%2BDiaz-Cosin%2C%2BD.J.%2C%2BJesus%2C%2BJ.B.%2C%2BTrigo%2C%2BD.%2Band%2BGarvin%2C%2BM.H.%2B%281999%29.%2BSize%2Band%2Bthe%2Bactivity%2Bof%2Bthe%2Bmicrobial%2Bbiomass%2Band%2BN%2C%2BS%2C%2Band%2BP%2Bavailability%2Bin%2Bearthworm%2Bcasts%2Bderived%2Bfrom%2Barable%2Band%2Bpastoral%2Bsoil%2Bamended%2Bwith%2Bplant%2Bresidues.%2B6th%2BInternational%2BSymposium%2Bon%2BEarthworm%2BEcology.%2BVigo%2C%2BSpain.%2BPedobiologia%2C%2Bpp.%2B43%3A%2B568-573&btnG
https://doi.org/10.1016/s0031-4056(24)00582-1
https://www.academia.edu/download/114470580/Influence_20of_20vermicomposts_20produced.pdf
https://www.academia.edu/download/114470580/Influence_20of_20vermicomposts_20produced.pdf
https://www.academia.edu/download/114470580/Influence_20of_20vermicomposts_20produced.pdf
https://www.academia.edu/download/114470580/Influence_20of_20vermicomposts_20produced.pdf
https://www.academia.edu/download/114470580/Influence_20of_20vermicomposts_20produced.pdf
https://www.academia.edu/download/114470580/Influence_20of_20vermicomposts_20produced.pdf
https://www.academia.edu/download/31208676/Bohlen_etal_2004.pdf
https://www.academia.edu/download/31208676/Bohlen_etal_2004.pdf
https://www.academia.edu/download/31208676/Bohlen_etal_2004.pdf
https://www.academia.edu/download/31208676/Bohlen_etal_2004.pdf
https://research.vu.nl/files/2417860/217101.pdf
https://research.vu.nl/files/2417860/217101.pdf
https://research.vu.nl/files/2417860/217101.pdf
https://research.vu.nl/files/2417860/217101.pdf
https://research.vu.nl/files/2417860/217101.pdf
https://research.vu.nl/files/2417860/217101.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=79.%09Griffiths%2C%2BB.S.%2C%2BRitz%2C%2BK.%2C%2BBardgett%2C%2BR.D.%2C%2BCook%2C%2BR.%2C%2BChristensen%2C%2BS.%2C%2BEkelund%2C%2BF.%2C%2BS%C3%B8rensen%2C%2BS.J.%2C%2BB%C3%A5%C3%A5th%2C%2BE.%2B%282008%29.%2BEcosystem%2Bresponse%2Bof%2Bpasture%2Bsoil%2Bcommunities%2Bto%2Bfumigation-induced%2Bmicrobial%2Bdiversity%2Breductions%3A%2Ban%2Bexamination%2Bof%2Bthe%2Bbiodiversity%E2%80%93ecosystem%2Bfunction%2Brelationship.%2BOikos%2C%2B117%287%29%2C%2B1259-1268.%2Bdoi%3A10.1111%2Fj.0030-1299.2008.16647.x&btnG
https://doi.org/10.1016/j.apsoil.2019.06.005

	Figure 1: Flow Chart Showing the Methodology used to Review the Literature.
	3.1. Earthworm in Soil
	3.2. Classification  of  Earthworms  Based  on  Their
	3.3. Effect of Earthworm and its Cast on Soil Microbial Diversity
	Table 1: Effects of Earthworms on Soil Microbes
	3.5. The Impact of Earthworms and their Casts on
	3.6. Earthworms as Bioindicators of Soil Fertility and
	Table 2: Effects of Earthworms on Soil Properties

