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Abstract: Purpose: The present research work was carried out with the aim of analysing the efficiency of
millipede and earthworm; and exploration of millicomposting and vermicomposting process with the help of
millipede, Spinnotarsus colosseus and earthworm Eisenia foetida by using kitchen wastes. Both millicompost
and vermicompost are ecofriendly and economically viable to farmers to replace the chemical fertilizers.
Methods: Millicompost and vermicompost were produced with kitchen waste of Yadava college hostel.
Macronutrients such as carbon, nitrogen, phosphorus, potassium and calcium were estimated at initial (0) day,
20 , 40  and 60  days of experiments. Results: Millicompost showed rich in macronutrients nitrogen,th th th

phosphorus, potassium and Ca (nitrogen 1.07, phosphorus 0.52, potassium 0.85 and calcium 1.22) at 60  dayth

fallowed by vermicompost (nitrogen 0.89, phosphorus 0.38, potassium 0.63 and calcium 1.03) than in
conventional compost was (nitrogen 0.85, phosphorus 0.33, potassium 0.55 and calcium 0.78). An ideal C/N
ration was observed in compost procured by millipedes (30.36) after 60 days of experiments. Conclusion: The
chemical analysis of harvested millicompost and vermicompost showed an outstanding composition of
macronutrients when compared to conventional compost.
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INTRODUCTION towns and cities are mainly the organic wastes, which

In the modern age of development the increasing sludge, animal excreta, weeds, coir waste, leaf litter, paper
quantity of solid waste is one of the growing problems in and pulp waste, agricultural residues, feed and fodder
both developed and developing countries. The rapid wastes and aquatic biomass [3]. Of late, Indian farmers
increase in the volume of waste is one aspect of the and agricultural scientists have realized and are anxious to
environmental crisis, accompanying global development find alternatives perhaps, a non-chemical agriculture and
[1]. Extensive use of chemical fertilizers and pesticide in have been revived their age – old traditional techniques
agriculture negatively impacts the soil and plants as of natural farming [4].
chemical and pesticide residues are present in nutritional The  compost  prepared  from   organic  materials
products and they accumulate in the food web and using earthworms is a low cost and ecofriendly
environment. Therefore, developing innovative technology called vermicomposting. Vermicomposting is
agricultural practices that employ organic composts and the process of producing compost by utilizing
environment friendly products will enhance the earthworms to turn the organic waste into high quality
agricultural sector towards a greener future and compost  that  consists  mainly  of worm cast in addition
production of wholesome and nontoxic food products at to decayed organic matter [5, 6]. Vermicomposting helps
affordable prices year – round. In addition, innovative in the management of food, agricultural and animal
agricultural practice are required to meet the demands of wastes,  which  are  transformed  into  agricultural
Governments and companies [2]. All human activities compost  that  is then applied to enhance the production
generate some kind of by-products or waste, which are of nontoxic and nutritional crop [7]. Vermicomposting
apparently  of  no use to us and have to be discarded. improves  the  physical,  chemical and biological
Solid waste management is essential to maintain healthy properties of the soil as well contribute to organic
environment. The common solid wastes produced by the enrichment [8, 9].

include kitchen wastes, vegetable market waste, sewage
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Similarly, millipedes are known to be macrodetrivores,
terrestrial arthropods feeding on decaying vegetables
matter and mineral soil and are represented by more than
80, 000 species. They are essentially soil-dwelling and in
some ecosystems, they are more important than worms as
agents of soil and nutrient turnover. Although millipedes
are often called ‘thousand leggers’, they actually have far
fewer legs and each body segment has two pairs of short
legs. Millipedes do not bite or pose any danger to
humans. Martens et al. [10] reported that earthworms and
millipedes are important members of the detritus food web Fig. 2: Eisenia foetida
in the agricultural ecosystem and both use manure as the
food source. . Like earthworms, millipedes improve the soil Experimental Design: The wastes were shredded into
structure and enrich the soil with nutrients. Even though small pieces and dried for a week and then subjected to
millipedes are the major saprophagous fauna, very little predigestion. The prepared kitchen vegetable waste was
informations are available on using millipedes for compost mixed with equal amount of fresh cow dung and kept in
production. Millipedes are essentially important soil plastic troughs separately and allowed for predigestion by
animals and in some ecosystem, they are more important sprinkling water. After 30 days, the predigested materials
than earthworms as agents of soil and nutrient turn-over were subjected to composting with millipedes and
[10]. Therefore, the present study was undertaken to earthworm. Five kilograms of the predigested, Kitchen
analyze the efficiency of millipede and earthworm in vegetable wastes were taken in separate three rectangular
composting kitchen wastes and estimate the culture troughs of equal size (47× 32× 16 cm). Among the
macronutrients like carbon, nitrogen, phosphorus, calcium 3 troughs, the first one was without the composting
and potassium in millicompost and vermicompost. organisms and labeled as ‘Conventional compost’ or

MATERIALS AND METHODS individual of millipede species, Spinnotarsus colosseus

Experimental Species and Substrates: The adult Similarly in the second trough, 50 earthworm species,
millipede, Spinnotarsus colosseus was collected from the Eisenia foetida were introduced and labeled as
reserve forest of Alagarmalai Hills (Fig. 1) and earthworm, ‘Vermicompost’. Water was sprinkled at regular intervals
Eisenia foetida was obtained from the Sakthivermiery, in all the troughs to maintain moisture content of 65-75%
near Vadipatty, Madurai District, Tamil Nadu  (Fig. 2). at temperature 25°C. The troughs were covered with wet
They were acclimatized to the laboratory conditions for muslin cloth to prevent the invasion of foreign materials
one month before the start of the experiment. Kitchen and the escape of millipedes and earthworm. The
vegetable wastes were obtained from the kitchen yard biocomposting  process  was  continued  for  a period of
ofMathariWomens Hostel, Yadava College, Madurai. 60 days. Spraying of water was stopped two days before

Fig. 1: Spinnotarsus colosseus [12].Phosphorus was estimated by Vogel’s technique [13].

control. In the remaining two troughs, in first one 50

were  introduced  and  labeled  as  ‘Millicompost’.

the harvest. The composting experiment was conducted
in triplicate. Before, introducing the millipedes and
earthworm into the troughs i.e. on the initial (0) day and
after 20 , 40  and 60  day, samples of conventionalth th th

compost, millicompost and vermicompost were collected
for macronutrient analysis.

Estimations of Macronutrients: To quantify the organic
Carbon in the compost, Walkley and Black’s rapid
titration method was followedJackson [11]. Total nitrogen
was determined using MicroKjeldhal method by Umbreit
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Available potassium and calcium were detected using At  the initial stage, the C/N ratio was maximum
Flame photometer (Elico; Model CL 378). All the samples (55.44) and it was found to be decrease with duration of
were analysed in triplicates and the mean results were composting. From the data, it was clear that the C/N ratio
recorded. of kitchen vegetable wastes worked with earthworm and

RESULTS than the conventional compost. At the end of 60 days of

In millipede introduced trough in the 20  day, the 50.58 and it decreased in the vermicompost (39.64) andth

appearance of compost in the form of faecal pellets millicompost (30.36) respectively.Analysis of correlation
millipede  was  clearly observed when compared to showed that a significant negative correlation was
earthworm introduced trough. In 60  day large amount obtained between the duration of millicomposting andth

(4.5 Kg)  of  compost  harvested  in  millibed and (3.7 kg) C/N ratio. Analysis of correlation showed that a
of compost harvested in vermibed. The size of the significant negative correlation was obtained between the
compost (pellet) is larger in millipede trough when duration of millicomposting and C/N ratio.
compared to earthworm trough. The level of phosphorus at the commencement of

The  amount  of  macronutrients  is  presented in composting on the initial day was (0.28%) and at the end
Table 1. The increasing percentage of macronutrients in of 20 , 40  and 60  day it was 0.29, 0.30 and 0.31 in the
the millicompost followed by vermicompost and conventional compost respectively. A similar trend was
conventional compost and shown in Figure 1. The total obtained  in  millicompost  (0.32,  0.34  and 0.38) fallowed
organic carbon of initial day was 46.02 and it decreased by  vermicompost  (0.30,   0.32   and   0.34)  respectively.
from4 5.3, 40.01 and 38.01 in the conventional compost, A remarkably high level of phosphorus (0.38%) was
vermicompost and millicompost in 20  day. In 60  day the noticed in compost worked with millipede S. colosseus.th th

total organic carbon was the lowest in millicompost (32.49) The relationship between the phosphorus and duration of
fallowed by vermicompost (35.28) and 43.0 in millicomposting are statistically significant. The total
conventional  compost.  Statistical analysis of correlation potassium content of compost in initial day was 0.53 and
showed that a significant negative correlation was it was slowly increased in 20  day (0.55), 40  day (0.53)
obtained between the millicompost, vermicompost and and  60   day  (0.56) in conventional compost. It was
conventional compost. The total nitrogen content showed highly  increased  in  20   day  (0.62), 40  day (0.68) and
significant increase in the millicompost in 20  day (0.88), 60  day (0.72) in millicompost and it was 0.56, 0.58 andth

40  day (1.04) and 60  day (1.07) when compare to 0.61 in vermicompost  of  20 ,  40   and  60   dayth th

vermicompost in 20  day (0.85), 40  day (0.87) and 60  day respectively. The  similar  trend  was  observed inth th th

(0.89). There were no significant differences in calcium  content. The calcium content of the 60  day
conventional compost harvested in 20 (0.84), 40  (0.85) conventional  compost  was  0.78%  and it is increasedth th

and 60  day (0.87). Statistically significant positive from  1.03%  in  vermicompost  to  1.22 %  in millicompost.th

correlation was observed between the duration of three A modest correlation and positively significant statistical
different composting and the nitrogen content. results  were  obtained   for   the   potassium   and  calcium

millipedes had been reduced significantly to lower levels

experiment the C/N ratio of the conventional compost was

th th th

th th

th

th th

th

th th th

th

Table 1: Nutrient composition (%) of millicompost and vermicompost of vegetable wastes processed by Millipede, (S. colosseus) and earthworm (E. foetida).
Each value represents the mean (X ±SD) of 3 estimates

Duration
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

20  day 40  day 60  dayth th th

---------------------------------------------- --------------------------------------------- ----------------------------------------------
Parameters Initial (0) Days CC VC MC CC VC MC CC VC MC
Carbon 46.02±3.68 45.3±3.62 40.01±3.20 38.01±3.04 44.9±3.59 39.32±3.14 37.63±3.01 43.0±3.01 35.28±2.82 32.49±2.59
Nitrogen 0.83±0.06 0.84±0.06 0.85±0.05 0.88±0.07 0.85±0.06 0.87±0.06 1.04±0.08 0.87±0.06 0.89±0.06 1.07±0.08
Phosphorus 0.28±0.01 0.29±0.02 0.30±0.02 0.32±0.02 0.30±0.02 0.32±0.02 0.34±0.03 0.31±0.02 0.34±0.02 0.38±0.03
Potassium 0.53±0.04 0.54±0.04 0.56±0.04 0.62±0.05 0.55±0.04 0.58±0.04 0.68±0.05 0.56±0.04 0.61±0.05 0.72±0.07
Calcium 0.76±0.06 0.76±0.06 0.84±0.06 0.98±0.07 0.77±0.05 0.91±0.07 1.12±0.08 0.78±0.05 1.03±0.07 1.22±0.10
C/N ratio 55.44±4.43 55.3±3.87 47.07±3.29 43.19±3.88 52.82±4.22 45.19±3.61 36.18±3.25 50.58±4.55 39.64±2.77 30.36±2.42
CC: Conventional Compost VC: Vermicompost MC: Millicompost
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content at the different days of composts. Two way the waste  into  useful  organic  manure  than earthworm,
ANOVA indicates the significant variation (P < 0.05) in E. foetida. Ambarish and Sridhar [19] reported increase in
biochemical components of initial day (0 day), 20 , 40 the concentration of N, P, K and Ca in compost producedth th

and 60  day samples of conventional compost, with the help of millipede and earthworm. Prabhas et al.th

vermiccompost and millicompost. [20] showed that millicompost is superior and has a

DISCUSSION ordinary  compost.  Nicholson  et al. [21] observed that

The soil macrofauna are known to play a significant pellets of millipedes. The rise of pH and the availability of
role in disintegration and decomposition of organic ammonia make millipede faeces very hospitable to
materials added to the soil [14]. Saprophagous microflora and other organisms [22, 23]. Similarly,
invertebrates change the microenvironmental conditions McBrayer [24] reported that the faecal pellets of millipedes
of litter through aeration and rigorous mixing of litter in also increased pH, moisture and bacterial count;
the soil [15]. Vermicomposting is a simple decreased fungal count and carbon than undigested leaf
biotechnological process of composting, in which certain litter. The narrow C/N ratio in treated samples indicates
species of earthworms are used to enhance the process of the enhancement of respiration, influenced by the
waste conversion and produce a better end-product. activities of A. magna reported by Aswini and Sridhar
Similarly, millicomposting is a novel technique, in which [25]. Bocock [26] found low C/N ratio in millipede faeces
millipedes are employed for composting organic waste. than in the ingested litter. Decline in C/N ration was seen
Earthworms consume various organic wastes and reduce between ingested leaf litter and faeces generated by
the volume by 40–60%. Generally earthworm eats organic Glomeris Spp. [27]. Since millicompost is superior in
wastes equivalent to its body weight and produces cast quality it is concluded that it would play a crucial role in
about 50% of the waste it consumes in a day, but mature sustainable agriculture.
millipedes eat organic waste about five times their weight
[16]. CONCLUSION

Millicompost showed rich in macronutrients NPK and
Ca (nitrogen 1.07, phosphorus 0.38, potassium 0.85 and Composting  method  is an alternative and a
calcium 1.22) at 60  day fallowed by vermicompost promising method to eliminate the environmentalth

(nitrogen 0.89, phosphorus 0.34, potassium 0.61 and intimidations that impact human’s health and
calcium 1.03)than in conventional compost was (nitrogen environment. Both millicompost and vermicompost
0.87, phosphorus 0.31, potassium 0.56 and calcium contain more exchangeable plant nutrients than
0.78).The results of the present investigation revealed that conventional compost. Composting with millicompost
nitrogen, phosphorus, potassium and calcium were higher contain high level of nutrients when compared to
in millicompost fallowed by vermicompost than composting with vermicompost and conventional
conventional compost. Hence, the following factors have compost. It is significant to proliferation the awareness of
been found to be different in millipede faeces versus the farmer about the important of millicomposting and inspire
original litter [17]: (i) more available carbohydrates and more research on the millicompost technique as an
amino acids; (ii) higher nitrogen levels; (iii) more moisture alternative approach for using waste recycling. This study
due to compaction of the pellets or otherwise; (iv) a pH of revealed a developed method that helped improve the
6.5 and (v) the change in physical structure of the pellet quality of producing a nutrient rich environment rich
compared to the parent litter. The presence of millipedes millicompost from different wastes.
positively changes the concentration of many nutrients
like phosphorus, calcium and magnesium [18]. Higher REFERENCES
concentration of elements was found in compost derived
from millipedes than that from earthworm. However, the 1. Zibres, L., Q. Renard, J. Dufey, Tu KP. Duyet, H.N.
concentration of nitrogen and phosphorus increased due Lebaily, P. Francis and E. Hanbruge, 2011.
to digestion and faecal pellet formation in millipede. Valorization of water hyacinth in vermicomposting

The present study manifested that among the using epigeic earthworm Perionyx excavates in
composting species chosen for the present study, central Vietnam. Biotechnology, Agronomy, Society
millipede, S. collosseus is highly efficient in composting and Environment, 15: 85-93.

positive effect on plant growth over vermicompost and

ash and phosphorus were found to be high in faecal



World J. Agric. Sci., 17 (5): 373-377, 2021

377

2. Ansari, A.A. and A. Hanief, 2013. Microbial 16. Blower, J.G., 1974. Food consumption and growth in
succession during vermicomposting. Proceeding of a laboratory population of Ophyiuluspilosus
the 49  Annual Caribbean Food Crops Society (Newport). Symposta Zoological Society of London,th

Meeting. July 1 – 5, 1013. Port of Spain Trinidad and 32: 527-551.
Tobago, pp: 441-451. 17. Lodha, B.C., 1974. Decomposition of digested litter.

3. Gopalakrishnan, N., 2005. Village wealth from urban In Biology of Plant Litter Decomposition (eds
waste, In: Proceeding of the UGC sponsored National Dickinson, C. H. and Pagh, J. F.), Academic Press,
level workshop on vermitechnology transfer to NSS New York, 1: 213-241.
programme officers, Rohini Press, Coimbatore, 18. Maraun, M. and S. Scheu, 1996. Changes in microbial
Tamilnadu, India, pp: 29-31. biomas, respiration and nutrient status of beech

4. Sing, H.R. and S.D. Sing, 2004. Improved soil health (Fagus sylvatica) leaf litter processed by millipedes
by vermicompost. Agrobios Newsletter, 20: 21-22. (Glomerismarginata). Oecologia, 107: 131-140.

5. Ismail, S.A., 2005. The Earthworm Book. Other India 19. Ambarish, C.N. and K.R. Sridhar, 2015. Microbial
Press. Apusa, Goa, Pages 101. dynamics in food, intestine and fecal pellets of two

6. Devi, J. and M. Prakash, 2015. Microbial population endemic pill-millipedes (Arthrosphaera:
dynamics during vermicomposting of three different Sphaerotheriida)of the Western Ghats. International
substrates amended with cowdung. INT. Int. J. Curr. Journal of Agricultural Technology, 11(3): 637-648.
Microbiol. Applied Sci., 4: 1086-1092. 20. Prabhas, C.T., P. Apurva and K.S. Shailendra, 2011.

7. Jawaher, E.I. and A. Bin Dohaish, 2020. Comparative study of charateristics of biocompost
Vermicoposting of organic waste with Eiseniafetida produced by millipedes and earthworms. Adv. Appl.
increasing  the  content   of   exchangeable  nutrient Sci. Res., 2011, 2: 94-98.
in  soil.  Pakistan  Journal of Biological Sciences, 21. Nicholson, P.B., K.L. Bocock and O.W. Heal. 1966.
23(4): 501-509. Studies on the decomposition of the faecal pellets of

8. Ansari, A.A. and S. Jaikishun, 2011. a millipede (Glomerismarginata (Villers)). Journal of
Vermicomposting of sugarcane bagasse and rice Ecology, 54(3): 755-766.
straw and its impact on the cultivation of Phaseolus 22. Carcamo, H.A., C.E. Prescott, C.P. Chanaway and
vulgaris in Guyana, South America. J. Agri. Technol., T.A. Abe, 2001. Do soil fauna increase rates of litter
7: 225-234. breakdown and nitrogen release in forest of British

9. Chauhan, H.K. and K. Sing, 2013. Effect of tertiary Columbia, Canada.Canadian Journal of Forest
combination of animal dung with agrowastes on the Research, 31: 1195-1204.
growth and development of earthworm Eiseniafetida 23. Ghilarov, M.S., 1962. On the interrelations between
during organic waste management. Int. J. Recycl. soils dwelling invertebrates and soil microorganisms.
Org.  Waste  Agri., Vol. 2. 10, 1186/2251 -7715 -2 - 11. Oosterbeek. Netherland. 

10. Martens, M. M., J. Alphei, M. Schaefer, S. Scheu and 24. McBrayer, J.F., 1973. Exploitation of deciduous leaf
S. Isot, 2002. Environ. Health Stud., 37: 43-51. litter by Apheleriamontana(Diplpoda: Eurydesmidae),

11. Jackson, M.L., 1973. Soil Chemical Analysis. Prentice Pedobiologia, 13: 90-98. 
Hall of Indian Pvt. Ltd. New Delhi. 25. Ashwini, K.M. and K.R. Sridhar, 2002. Towards

12. Umbreit, W.W., R.H. Burris and J.F.  Stauffer,  1974. organic farming with millipedes (Arthrosphaera
In   Manometric    and     Biochemical   Techniques magna). Current Science, 82: 20-22.
(5   Eds.).   Burges   Publication.   Co.  Minnesota, 26. Bocock, K.L., 1963. The digestion and assimilation ofth

pp: 259. food by Glomerismarginata. Oosterbeek, Netherland.
13. Vogel, A.I., 1963. A textbook of quantitative 27. Eberhardt D.L .and W.O. Pipes, 1974. The fungus

inorganic analysis including elementary instrumental flora of composts. Transaction of British
Analysis (3  Eds.). The English Language Book Mycological Society, 35: 215-220.rd

Society and Longman.
14. Neuhauser, E.F. and R. Hertenstein, 1978. The role of

soil macroinvertebrates in the degradation of vanillin,
cinnamic acid and lignins. Pedobiologia, 18: 99-109.

15. Maraun, M. and S. Scheu, 1996. Changes in microbial
biomas, respiration and nutrient status of beech
(Fagus sylvatica) leaf litter processed by millipedes.
(Glomerismarginata), 107: 131-140.


