
34 

International Journal of Zoology Studies 

www.zoologyjournals.com 

ISSN: 2455-7269 

Received: 10-03-2025, Accepted: 11-04-2025, Published: 26-04-2025 

Volume 10, Issue 2, 2025, Page No. 34-40 

 

Production and estimation of vermicompost from Azolla by using Eisenia fetida 

Sayali R Waghamare*, Snehal A Bhosale, Harshada P Chavan, Snehal S Kale 

Department of Zoology, Karmaveer Bhaurao Patil Mahavidyalaya, Pandharpur (Autonomous), Maharashtra, India 
 

 

 

 

Abstract 

The aim of the present investigation was to prepared from two different vermicompost. The experiment was conducted at the 

Vidya Pratishthan, Baramati campus in biofertilizer unit, during February to April in 2023. Vermicompost was prepared from 

cow dung and aquatic weeds i.e. Azolla by using Eisenia fetida species of earthworms. Vermiculture was carried out with two 

different types of sources such as animal excreta and plant biomass. Vermicompost was prepared conducting two different 

substances i.e. Cow dung and Azolla. These vermicompost were tested for moisture content, pH, nitrogen, carbon, potassium, 

phosphorus, ash, organic matter, Zinc, Iron, Manganese and Copper. The experimental results show significant variation 

between Physico-Chemical properties of both vermiculture bed. There was higher Physico - Chemical content observed in 

Azolla vermicompost. The study also confirmed that, the vermicomposting can produce high quality fertilizer which are better 

compared to other commercial fertilizer in the market. 
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Introduction 

In 1970 vermiculture was first introduced by Mary 

Appelhif. She was biology teacher and enlarges idea of 

using red wiggler worms for organic waste in indoor as well 

as outdoor system to convert kitchen waste to worm organic 

waste. Well known for its potential to increase not only 

organic matter but also trace mineral in soil. Vermiculture 

has been priority for Maharashtra Agricultural Biotech’s in 

India; an organization has installed both commercial and 

educational progress to upgrade vermiculture. In 1955, 

Maharashtra Agricultural Biotech was structured habitual 

small plants to synthesize vermicompost per year. 

Vermicompost uses are rapid and more efficient way to turn 

kitchen junk into nutrients soil accessory. The term 

vermiculture refers to the process of producing 

vermicompost from agricultural matter. The well-known 

organization nowadays produces 5000 tons of 

vermicompost through the practice of worms farming. 

These are useful as fertilizer to enhance the quality of the 

soil. Vermicomposting turns kitchen snip another green 

waste into lavish, dark soil that odour like earth and feels 

like magic. This compost is composed almost entirely of 

worm casting, making it highly nutrient-rich and superior 

variety of compost. It is rich in nutrients also loaded with 

microorganisms that produce and nourish healthy soil. 

Vermicompost fertilizer produced from earthworm digestion 

and aerobic malfunction at room temperature utilizing micro 

and macro organisms. Vermicomposting make rich organic 

soil modification, rich in plant nutrients and helpful 

bacteria. It increases the number of nutrients available to 

plants, allowing seeds to germinate quickly, grow faster, 

develop a strong root system, and yield more and More 

flowers or fresh fruits and vegetables are the consequence. 

Vermicompost does not have any unfavorable effect on soil 

as well as environment. It improves not only soil aeration 

but also texture by reducing soil concentration. It improves 

water retention capacity of soil due to its high organic 

waste. It also upgrades better root growth, (nutrients 

absorption also improves both macro and micro nutrients of 

soil) Vermicomposting is a process of manufacturing 

organic fertilizer from biodegradable material with 

earthworm. Composting with worms ignore the inessential 

disposal of vegetative unwanted food and have the benefit 

of high-quality compost. Vermicompost have more 

advanced level of applicable nutrients like potassium, 

calcium, magnesium, nitrogen, carbon etc. arises from the 

waste. Earthworms have been used for years to break down 

various types of waste, including plant debris, paper waste 

and cattle dung. As cattle dung, green waste is reach in 

carbon. In 60 days, these earthworms produce high-quality 

compost in a significant amount. Physical and chemical 

properties were examined during this period. The disposal 

of organic matter is a serious problem all over the world. 

Vermitechnology or vermicomposting is considered as a 

potential option in the ranking of unsegregated (combined) 

solid waste management. If anyone of these things is 

lacking composting becomes difficult.  

Vermicompost consists of earthworm excrement, partially 

digested organic matter, earthworm eggs, and casts. 

Vermicomposting plays an important role in maintaining the 

balance of land, water and climate. Vermicompost contains 

most nutrients in plant- available forms such as Nitrates, 

Phosphates and exchangeable Calcium and soluble 

Potassium. By the use of vermitechniques in the presence of 

Oxygen organic waste turns into manure. Worm cast is 

known as Black gold. It is enriching soil quality by improve 

physicochemical and biological properties. 

Vermicomposting has obtained popularity in the pair 

commercial as well as private fixture because, as analyze 

with standard composting, it supplies a way to delicacy 

organic matter extra rapidly. In manure composting, it also 

achieves outcomes that have lower saltiness quantity. 

 

Earthworms: Near about 350 species of earthworm were 

found in India with various food and also burrowing habits 
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Eisenia fetida (Red earthworm), Eudrilus eugeniae and 

Perionyx excavatus are few of the species that are reared to 

transform organic matter within manure. The efficient use of 

earthworms in organic matter control arrive at when a 

comprehensive grasp of biology of all certainly useful 

species. A mixture of epigeic species that appear no 

permanent burrows and alive on the surface anecic domestic 

that typically alive through the deeper layers may be 

examine. The lifetime of worms is about two years. Wholly 

grown worms may be separated and dried out in an oven to 

make 'worm meal' which is wealthy source for protein 

(70%) usually use in animal feed. Earthworms work for 

farmers day-night without any charge. These are made soil 

more nutritious. Earthworms are known as soil ecosystem 

modifiers. They are improving the soil nutrient profiles. 

Earthworms are the long, with cylindrical elongated body 

compressed out both the ends the body of earthworm is 

covered with a soft thin pellicle. Earthworms pellicles are 

transparent and temperature sensitive. Earthworms can be 

classified as geophagus and detritivores based on the 

feeding habit. Detritivores food on decaying organic waste 

like plant litters, the decaying vegetables, fruits, and plant, 

roots, cattle dung’s at the soil surface and near the soil 

surface. The earthworms are the important drivers of the 

process by conditioning the substrate and altering the 

biological activity. Earthworms eat and excrete their own 

weight every day. Earthworms need three things to stay 

functional: 1) Moisture, 2) Dense shade, 3) Dung or 

partially. If anyone on these things is locking composting 

becomes difficult. 

 

 
 

Fig 1: Eisenia fetida earthworm 
 

Classification of Eisenia fetida  

Kingdom- Animalia  

Phylum- Annelida 

Class- Clitellata 

Order- Opisthopora 

Family- Lumbricidae 

Genus- Eisenia       

Species- E. fetida 

 

Red wigglers colour is reddish- brown. Small rings are 

present around their body. Have a yellowish tail. On each 

segment a number of groups of bristles are present, they 

move in and out to grip near by the surface. The worms are 

stretch and contract their muscles to push themselves 

forward and backward. E. fetida worms are native to 

Europe. Have been introduced to every other continent 

except Antarctica. E. fetida also possess individual natural 

protection system in their coelomic fluid cells called 

coelomocytes secrete a protein called lysenin, which is a 

pore- forming toxin, which is capable to permeabilize as 

well as lyse invading cells. It is most as targeting foreign 

cells whose membranes contain impact amount of 

sphingomyelin. E. fetida are used for Vermicomposting of 

both familiar as well as industrial organic matter. 

Vermicomposting septic systems have been used for 

decades as well as permit for decentralized on site preparing 

of backwater using E. fetida. Furthermore, red worms are 

really used in fishing, being one of the perfect baits for 

tench, bream as well as roach. When harshly control, a 

redworms exudes a pungent liquid, this particular name 

fetida meaning "foul- smelling". This is presumably an 

antipredator modification. E. fetida species is 

hermaphroditic as well as uniparental. Reproduction is 

conceivable, even if usually the reproduction is between 

mating personals. The two worms connect clitella, the big; 

lighter- colored rings which involve the worms' 

reproductive organs, and which are only prominent between 

the reproduction processes. The two worms transfer sperm. 

Both worms then produce cocoons which involve several 

eggs each. These cocoons are not only lemon shaped but 

also are pale yellow at first, becoming more brownish as the 

worms' inside turn into cultivated. Cocoons are clearly 

visible to the naked eye. At 25°C E. fetida hatches from its 

cocoon in about three weeks. Under controlled conditions 

life expectancy of E. fetida varies, according to different 

authors, between one as well as five years.  

 

Azolla: Azolla is a genus of aquatic ferns. That can be found 

on every continent except for Antarctica. The plants are 

small with leaves. That major between 0.5 and 2 cm in 

length. Azolla species are characterized by their mutual 

connection with the cyanobacterium and Anabaena Azollae. 

These bacteria fix a nitrogen gas. This gas from the air, 

making it available to the plant provides the bacteria with 

Azollae with a place to live and CO2 for photosynthesis. 

Azolla plants grow rapidly, doubling their biomass in as 

small as four days. This makes them and charming options. 

Charming options for a farming and agriculture. Azolla 

contains high proteins, amino acids, Vitamins (vitamin A, 

vitamin B12, Beta Carotene) and minerals, so it is a superb 

nutrient feed for livestock (farm animal). Also, Azolla has 

little lignin content. So, animals smoothly digest.  

 

 
 

Fig 2: Azolla 
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Azolla fix aerial nitrogen and stores it in leaves. Therefore, 

it is used as green compost. Azolla fixes nitrogen. It is a 

great source of nitrogen and has a great nutrient value for 

Azolla. Cultivation need less expenditure; hence it is a in 

inexpensive alternative for an excellent feed and excellent 

biofertilizer. Many farmers, due to small in amount 

resources, often try to produce enough feed for those 

animals although Azolla is the right choice in front of them. 

Azolla is used as animal feed and it is used as fertilizer. 

Azolla has a number of other uses. The plants can be used in 

bioremediation to remove heavy metals from water. They 

have studied as a potential source of biofuel. Azolla is high 

nutritious. They are also a very efficient fertilizer, providing 

up to ten times more nitrogen than other common fertilizers 

such as urea. Azolla can help to improve water quality by 

reducing level of ammonia and nitrates. They also reduce 

the amount of methane produced by livestock. Azolla is a 

type of water ferns that grow in many parts of the world. 

They can be found in ponds, lakes and other freshwater 

habitats. Both plants are very fast-growing plants and can 

double their biomass in as little as two days. This makes 

them an ideal plant for farming and cultivating. 

 

Objectives – 

1. To improve Physico- chemical properties – pH, carbon, 

organic matter, ash, nitrogen, phosphorus, potassium, 

iron, zinc, copper, manganese, copper. 

2. To compost organic wastes for to produce excellent 

feature (quality) manure to feed our “chemical free 

matter hungry” soils. 

 

 
 

Fig 3: Cow dung vermicompost 

Materials and methods 

Material: Generally, animal dung, mainly cow dung and 

dried chopped leaves residues, are the solution raw materials 

and Azolla for high nutrient value. Eisenia fetida is favored 

for the reason of its high multiplication value and thereby 

converts the organic waste into vermicompost within 45-50 

days. Since it is a surface feeder, it changes organic waste 

into vermicompost top. 

 

Methodology- Bed method (Vermicompost) 

Vermicomposting is done by bed method. In- bed method 

composting is done on the pucca/ kaccha floor (6×2×2 feet 

size) by making a bed of organic mixture. Choose a suitable 

site for Vermicomposting; this should be cool, wet, water 

access, shady and availability of dung or matter. Vermibed 

is the layer of wet loamy soil availability of dung or waste 

and then handful lumps of fresh cattle dung are placed at 

randomly over the vermibed. The compost bed is then added 

and layered to about 5cm with dry leaves and grasses. 

Earthworms are introduced into the upper layer of the bed. 

Water is sprinkled immediately after the addition of the 

worm. For the next 45-50 days, the bed is kept moist by 

watering it whenever necessary.  

Protect the compost from rainwater and direct sunlight. The 

compost will be ready in 40-50 days, and the material 

become moderately loose and crumbly with dark brown 

colour. And second Azolla vermicompost bed method is the 

same as above, but Azolla is, added before the earthworm 

adding time. Vermicompost processed is free from bad 

odour. 

 

Methods for parameters  

pH- 

1. Take 10 gm of soil sample in a 50 ml beaker. 

2. Add 25 ml distilled water. 

3. Then mix it well (with a glass rod). 

4. Take reading through pH meter. 

 

Ash method 

1. Take the weight 1g sample into high form porcelain 

crucible and place sample into a furnace and raise the 

temperature up to 500℃. 

2. Then after reaching temperature- ash for three hours. 

3. Wet with a little amount of dH2O and then add 5 to 10 

ml of 6N HCL and conduct to close by dryness on hot 

plate. 

4. Quantitatively shift dissolved ash into 100 ml 

volumetric flask after dissolve Ash by put in 10 ml 1N 

HCL to crucible. 

5. Then wash sample with dH2O then dilute with dH2O to 

volume and shake well. 

6. Place fractional into ICP test tube. 

 

Kjeldahl Method 

Since the evolution of Kjeldahl method about 100 years ago. 

The technique, as well as the apparatus have been alter and 

made greater. even with the new changes the main 

principles introduced by Johan Kjeldahl are still relevant 

and the main target of this method is the oxidation of 

organic compounds by using concentrated sulphuric acid. 

Generally, the Kjeldahl procedure is divided into 3 primary 

steps. The technique has to be realized out in proper 

sequence and the step includes- digestion, distillation and 

titration.  

 

1. Digestion: In this procedure, a sure material is heated 

in the presence of sulphuric acid. The acid collapsing 

the organic sample via oxidation and reduced the 

nitrogen in the form of a Ammonium Sulphate is 
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liberated then potassium sulphate is usually added to 

increase the boiling point of the medium. Catalysts like 

Mercury, Copper, Selenium ions of Mercury or Copper 

are also applied in the digestion process. 

 

2. Distillation: The distillation of the solution now takes 

place as well as a little amount of sodium hydroxide is 

added to turn the ammonium salt to ammonia and the 

distilled vapours are then bound in a particular trapping 

solution of hydrochloric acid and water. 

 

3. Titration: The quantity of ammonia is the quantity of 

nitrogen present in the substance is then settle by back 

titration and as the ammonia dissolves in the acid 

trapping solution some hydrochloric acid is balance. 

The acid that is port behind can be back titrated with a 

standard mixture of a base such as NaOH or bases. 

 

Vanadate- Molybdate method-  

This technique is based on APHA Standard Method 4500-P 

C and description of the assay from the method is in a alter 

Ammonium Molybdate, Orthophosphate solution acts under 

acid conditions to form a molybdophosphoric acid, 

heteropoly acid. In strength of the yellow colour is 

corresponding to phosphate absorption. 

 

Reagents and equipment 

Cuvettes, colorimeter, 1 ml variable micropipette, Vanadate- 

molybdate reagent. 

Colorimeter set-up 

▪ Wavelength is 470nm and use BLUE led (colorimeter 

RGB board). 

▪ Phosphate standard data- download a data file and 

prepare your own phosphate gauge data then before 

measuring substances, calibrate the colorimeter contra 

water or a distilled water sample expand with vanadate- 

molybdate reagent as define below. 

 

Method 

▪ Take 1 ml of sample water into a clean cuvette then0.25 

ml of vanadate- molybdate reagent and mix by pipetting 

up and down certain times. 

▪ Then wait at least 10 min for colour to grow. 

▪ Place the cuvette with sample into the colorimeter and 

click measure then the plan will revert the phosphate 

concentration in ppm. 

 

The Flame photometer 

A traditional as well as easy technique for resolve sodium 

and potassium in biological fluids entail the method of 

emission flame photometry. This liberation on the principal 

that an alkali metal salt drawn into a non- luminous flame 

will ionize, consume energy from the flame and then exhale 

light of a characteristic wavelength as the stimulated atoms 

decay to the unexcited ground state. The depth of 

transmission is proportional to the concentration of the 

element in the solution and you are probably family with the 

reality that if you sprinkle table salt in a gas flame then it 

glows bright orange. This is the primary principle of flame 

photometry. 

 

Atomic Absorption Spectrophotometer (AAS) 

AAS Analyst 400 model used to determining the content of 

heavy metals in the previously digested soil samples. The 

nitrous oxide, acetylene gas and compressor were fixed and 

compressor turned on and the liquid trap blown to read of 

any liquid trapped. The extractor and the AAS control 

where were turned on. The cylinder tube and nebulizer piece 

were cleaned with purifying wire and opening of the burner 

cleaned with an arrangement card. fine was set in a 10 ml 

graduated chamber containing deionized water and yearning 

rate estimated. The various metal concentrations from the 

sample solution were determined a from the calibration, 

based on the absorbance obtained for the unknown sample. 
 

 
 

Fig 4: Sample Tests 
 

Result and discussion 

Table No.1 shows the physical as well as chemical 

properties of different vermicompost. There were significant 

differences in each physical and chemical properties of the 

prepared aquatic weeds vermicompost’s. In this project, a 

comparative study of cow dung vermicompost and Azolla 

vermicompost is very successful. The physical and chemical 

properties of Azolla vermicompost are high than cow dung 

vermicompost. Azolla is high nutritive. It is an excellent 

source of nitrogen and has an excellent nutrient value for 

Azolla. E. fetida earthworm species are used for 

vermicomposting of both domestic and industrial organic 

waste. The very important role of E. fetida in this 

vermicomposting method.  
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Fig 5: Compost 

 

pH of cow dung vermicompost is 6.8 and pH of Azolla 

vermicompost is 7.2. The pH of AV is higher than CV. The 

total content of carbon in CV is 39.97, and in AV is 33.19. 

Organic matter in CV is 55, and in AV are 57.10. Ash 

content in CV is 45 and in AV is 42.90. Nitrogen is 0.45 in 

CV and 0.56 in AV. Phosphorus content in CV is 0.48, and 

in AV is 0.85. Potassium content in CV is 0.31, and in AV, 

is 0.58. Iron in CV is 21392.5, and in AV, is 35055. Zink 

content in CV is 84.30, and in AV is 120.10. Manganese in 

CV is 406.21, and in AV is 462.54. The copper content in 

CV is 97.43, and in AV, is 155.13. 

There are different equipment and a variety of facilities 

available for vermicompost in KVK Baramati and types of 

sample testing are done by us with the help of KVK staff 

members. Also, in this format, we have done this 

vermicomposting of cow dung and Azolla. 

 

Table 1: Physical and chemical properties of different 

vermicompost’s. 
 

Sr. No. Parameters CV AV 

1 pH (%) 6.8 7.2 

2 Carbon (%) 39.97 33.19 

3 Organic matter (%) 55 57.10 

4 Ash (%) 45 42.90 

5 Nitrogen (%) 0.45 0.56 

6 Phosphorus (%) 0.48 0.85 

7 Potassium (%) 0.31 0.58 

8 Iron (ppm) 21392.5 35055.00 

9 Zink (ppm) 84.30 120.10 

10 Manganese (ppm) 406.21 462.54 

11 Copper (ppm) 97.43 155.13 

Data represents the mean value of two dimensions  

CV- Cow dung vermicompost, AV- Azolla vermicompost. 

 

Conclusion 

From this comparative research study on we concluded that 

the nutritive quality of Azolla vermicompost is higher than 

cow dung vermicompost. We study different types of 

Physico -Chemical properties for better yield for farming. 

Fertility of soil is maintained by using vermicomposting in 

farming sector. E. fetida earthworm species play important 

role to enhance microbial processes. By using 

vermicomposting lifespan of crops and we can obtain easily 

better grain quality. This method is ecofriendly without any 

use of hazardous chemicals.  

 

 Refernces 

1. Ansari AA, Yadav A, Gupta R, et al. Earthworms and 

vermiculture biotechnology,2012:87–96. 

2. Ansari AA, Yadav A, Gupta R, et al. Role of 

earthworms in vermitechnology,2012:8(2):403–415. 

3. Gandhi A, Yadav A, Gupta R, et al. Effect of 

vermicompost prepared from aquatic weeds on growth 

and yield of eggplant (Solanum melongena 

L.),2012:3(5):1–4. 

4. Ansari AA, Yadav A, Gupta R, et al. Physicochemical 

changes during vermicomposting of water hyacinth 

(Eichhornia crassipes) and grass 

clippings,2012:2012:984783.Wiley Online Library 

5. Ansari AA, Yadav A, Gupta R, et al. Effect of 

vermiwash and vermicompost on soil parameters and 

productivity of okra (Abelmoschus esculentus) in 

Guyana,2010:5(14):1794–1798. 

6. Ansari AA, Yadav A, Gupta R, et al. Effect of 

vermiwash and vermicompost on soil parameters and 

productivity of okra (Abelmoschus esculentus) in 

Guyana,2010:23:137–142. 

7. Ansari AA. Effect of vermicompost on the productivity 

of potato (Solanum tuberosum), spinach (Spinacia 

oleracea) and turnip (Brassica campestris),2008:1817–

3047:333–336. 

8. Ansari AA. Vermitechnology in organic waste 

recycling: A step towards sustainable ecosystem in 

Guyana, 2013, 1–7. 

9. Manohar AL, Yadav A, Gupta R, et al. Vermicompost 

preparation from plant debris, cattle dung and paper 

waste by using three varieties of earthworms in Green 

Fields Institute of Agriculture, Research and Training, 

Vijayawada (AP), India,2016:4(1):102–107. 

10. Annapoorna R, Yadav A, Gupta R, et al. Impacts of 

Azolla application on growth and yield parameters of 

okra (Abelmoschus esculentus),2022:10(5):427–433. 

11. Yadav A, Gupta R, Kumar Garg V, et al. Organic 

manure production from cow dung and biogas plant 

slurry by vermicomposting under field conditions. Int J 

Recycling Organic Waste Agric,2012:2(1):21. 

https://doi.org/10.1186/2251-7715-2-21.

SpringerLink+2OICC Press+2IAU Journals+2 

12. Loni A, Yadav A, Gupta R, et al. Study of some 

physicochemical and biochemical of earthworm Eisenia 

fetida during the vermicomposting of organic 

plants,2018:9(3):1035–1042. 

13. Behera AK, Yadav A, Gupta R, et al. Negative effect of 

phosphogypsum over physiological activity of 

earthworm Eisenia fetida,2018:1589–1623:4455–4476. 

14. Sreenivas C, Yadav A, Gupta R, et al. Vermicompost: 

A viable component of IPNS in nitrogen nutrition of 

ridge gourd,2000:108–113. 

15. Masin CE, Yadav A, Gupta R, et al. Bioconversion of 

agro-industrial wastes: Combined compost and 

vermicompost processes using Eisenia fetida for 

stabilization of poultry litter, 2020, 1–12. 

16. Rogayan Jr DV, Yadav A, Gupta R, et al. Vermiculture 

and vermicomposting, 2010, 1–23. 

17. Khater EG. Some physical and chemical properties of 

compost,2015:5(1):1–5. 

18. Fornes F, Yadav A, Gupta R, et al. Compost versus 

vermicompost as substrate constituents for rooting 

shrub cuttings,2013:1695–971-X:518–528. 



International Journal of Zoology Studies www.zoologyjournals.com 

39 

19. Banu H, Yadav A, Gupta R, et al. Vermicomposting of 

organic waste using, epigeic earthworm Eudrilus 

eugeniae (Kinberg) on soil fertility,2018:2348–

1269:638–647. 

20. Keshavarz H, Yadav A, Gupta R, et al. Yield and oil 

content of mint under different nitrogen fertilizer 

treatments,2018:2067–3205:92–96. 

21. Alidadi H, Yadav A, Gupta R, et al. Waste recycling by 

vermicomposting: Maturity and quality assessment via 

dehydrogenase enzyme activity, lignin, water soluble 

carbon, nitrogen, phosphorus and other 

indicators,2016:134–140. 

22. Najar IA. Vermicomposting of invasive species Azolla 

pinnata with Eisenia fetida,2010:239–241. 

23. Kostecka J, Yadav A, Gupta R, et al. Kitchen organic 

waste as material for vermiculture and source of 

nutrients for plants, 2018, 267–274. 

24. Dominguez J, Yadav A, Gupta R, et al. 

Vermicomposting organic wastes: A review, 2004, 

369–395. 

25. Gopinath KA, Yadav A, Gupta R, et al. Utilization of 

vermicompost as a soil amendment in organic crop 

production, 2010, 48–57. 

26. Karuppasamt Karthikairaj, Kaur P, Nagavallemma KP, 

Babita Devi M, Kumar M, Emam MSA. Effect of 

Vermiwash on the Growth of Mulberry Cuttings. 

ISSN:1817-3047,2023:69–72. 

27. Kaur P, Nagavallemma KP, Babita Devi M, Kumar M, 

Emam MSA, Anwar Khan M. Effect of Vermicompost 

and Vermiwash on Growth. ISSN:2320-

6535,2015:3(4):9–12. 

28. Nagavallemma KP, Babita Devi M, Kumar M, Emam 

MSA, Anwar Khan M, Karuppasamt Karthikairaj. 

Vermicomposting: Recycling Wastes into Valuable 

Organic Fertilizer, 2004, 1–16. 

29. Babita Devi M. Studies on yield potential of 

vermicompost by using Eisenia foetida in different 

solid waste material. ISSN:2319-7706,2017:6:82–85. 

30. Kumar M, Emam MSA, Anwar Khan M, Karuppasamt 

Karthikairaj, Kaur P, Nagavallemma KP. 

Vermicomposting. ISSN:2319-7064,2022:11(5):1505–

1508. 

31. Emam MSA, Anwar Khan M, Karuppasamt 

Karthikairaj, Kaur P, Nagavallemma KP, Babita Devi 

M. Effect of some organic Amendments on Lettuce 

Production under Urban Condition. EISSN:2706-7955, 

ISSN:2077-4605,2022:11(1):134–145. 

32. Khan MA, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Vermicomposting with Cow Dung, Banana Plant and 

Vegetable waste. EISSN:2395-0056, PISSN:2395-

0072,2020:7(6):3287–3290. 

33. Khan MU, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Biodiversity and ecological interaction of earthworm 

species from Poonch division Pakistan, 2021, 1–12. 

34. Karmegam N, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, et al. 

Vermicomposting of paper industry sludge with cow 

dung and green manure plants using Eisenia fetida: A 

Viable option for cleaner and enriched vermicompost 

production,2019:718–728. 

35. Agnihotri N. Influence of Azolla as organic compost on 

cultivation of Sarpagandha Plants, 2019, 30–32. 

36. Kamboj N, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. Role of 

earthworm biodiversity in soil fertility and crop 

productivity improvement,2021:1:230–241. 

37. Garg P, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Vermicomposting of different types of waste using 

Eisenia foetida: A comparative study,2006:391–395. 

38. Pariyar P, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Vermicomposting efficiency of Earthworm species 

from Darjeeling Hills and Eisenia 

fetida,2022:4(1):157–160. 

39. Sinha RK, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Environmental-Economics of Crop Production by 

Vermiculture: Economically Viable and 

Environmentally Sustainable Over Chemical 

Agriculture,2009:42–55. 

40. Thakur R, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. Effect of 

Replacing Dung Slurry with Vermicompost in Azolla 

Production,2015:100–101. 

41. Mishra RK, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Physicochemical and micronutrients properties of 

vermicompost produced from municipal solid waste in 

National Thermal Power Corporation, Burh, Bihar, 

India. PISSN:2454-2156, EISSN:2454-

2164,2019:5(10):291–293. 

42. Azarmi R, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Influence of vermicompost on soil chemical and 

physical properties in tomato (Lycopersicum 

esculentum) field. ISSN:1684-5315,2008:7(14):2397–

2401. 

43. Singh S, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Earthworm as ecological engineers to change the 

physico-chemical properties of soil: Soil vs Vermicast, 

2016, 1–5. 

44. Sinha RK, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Earthworms Vermicompost: A Powerful Crop Nutrient 

over the Conventional Compost and Productive Soil 

Conditioner against the Destructive Chemical Fertilizer 

for Food Safety and Security, 2009, 14–55. 

45. Sublet S, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Comparing vermicompost and composts,1998:63–66. 

46. Adhikary S. Vermicompost, the story of organic gold: 

A review,2022:3:905–917. 

47. Kaur S, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. 

Vermicompost preparation from Plant Debris, by Using 

Eisenia foetida (Red Earthworm) in PSIT Campus, 

Kanpur (U.P.), India. ISSN:2319-7064,2015:6(5):2334–

2236. 

48. Senthil V, Karuppasamt Karthikairaj, Kaur P, 

Nagavallemma KP, Babita Devi M, Kumar M. An 

Analysis of the Biodiversity of Earthworms in Three 

Locations around Tiruchirappalli, Tamil Nadu, India. 

ISSN:2319-7706,2018:7:3195–3199. 



International Journal of Zoology Studies www.zoologyjournals.com 

40 

49. Vanlalmuansagi, Jha DK, Debosree D. Quality testing 

of locally available vermicompost,2012::422–425. 

50. Badhwar VK, Lal B, Yadav RK, Singh AK, Sharma V, 

Kaur S, et al. Biotransformation of paper mill sludge 

and tea waste with cow dung using vermicomposting, 

2020, 1–24. 

51. Vo HM, Doan TT, Nguyen MT, Phan VT, Tran QN, Le 

HT, et al. Vermicompost as an important component in 

substrate: Effects on seedling quality and growth of 

Cucumis melo L, 2013, 32–40. 

52. Ramnarain YI, Ansari AA, Ori L. Vermicomposting of 

different organic materials using the epigeic earthworm 

Eisenia foetida, 2018, 23–36. 

53. Zajonc I, Cervenka J, Ocelka T, Kvasnicka J, Novak J, 

Hrubanova B, et al. Using of some organic wastes at 

vermicompost preparation and their influence on 

growth and reproduction of earthworm Eisenia fetida, 

1990, 742–752. 


