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Abstract— Huge quantities of flowers are offered everyday 

as a part of religious rituals in India. This quantity multiplies 

many times during special occasion like Krishna 

Janmashtami, Ganesh Chaturthi, Navaratri, Maha Shivratri. 
It also comes from various sources like hotels, marriage 

gardens, dargah and various cultural and religious 

ceremonies. After fulfilling their purpose, flowers and other 

wastes include but limited to incense sticks, kumkum, food 

items, coconut shell and plastic bags are discarded creating 

various environmental problems. This study proposes to 

utilize and manage flower waste and coconut shell. Flower 

waste can be change into compost by vermicomposting and 

coconut shell can be use in concrete as a replacement for 

coarse aggregate. Both of these technique work towards 

value addition to waste in the form of compost and concrete 
material. 

Keywords: Flowers waste, Vermicomposting, Coconut shell, 

Temple waste 

I. INTRODUCTION  

In places of devotion, the general lack of cleanliness and 

hygiene standards wherever you set foot is more than just an 

eyesore. Daily influx of people with generous offerings for 

the revered idols – flowers, milk, ghee, and more, often 
leaves the indelible trail in the premises and surroundings. 

Since the temple offerings are considered to be scared, it is 

not discarded along with regular garbage directly in the trash 

bins, and are mostly thrown into the local water bodies or 

river, thereby polluting the water and causing harm to the 

environment. According to Centre of Science and Research, 

it is estimated that some 800 million tonnes of flowers, 

including roses and yellow marigolds, are offered across the 

temples, mosques and gurudwaras in the country. Floral 

waste accounts for 16 per cent of the pollution in the mighty 

river Ganga, and that’s the status of just one river. 
Apart from flower waste, places of devotion 

account for the generation of a lot of single-use plastic waste 

in terms of plastic bottles, cups, plates, spoons and more, 

which is often simply discarded on the roads or the drains 

without proper disposal (Bhatia, August, 2018). 

The biodegradable nature of the flower waste leads 

to a wrong assumption that discarding it anywhere would 

lead to its eventual decomposition and this leads to 

makeshift dumping areas for waste, which is a breeding 

ground for diseases. Flower waste discarded into water 

bodies decompose and deplete the dissolved oxygen, thus 

depriving the natural inhabitants of the essential resources 
for their survival. This alters the ecosystem resulting in algal 

blooms and eutrophication in lakes (Puranik, Sep 12, 2019). 

The bulk of flowers, leaves of plants, coconut 

shells, milk and curd do not have a suitable means of 

disposal in most of the religious places and they are 

disposed randomly at several public places. In 2005, WHO 

deemed 36% of the chemicals used in the flower plantations 

as highly toxic, having an adverse effect of health leading to 

respiratory problems, skin rashes and eye problems. 

At many places, flowers are thoroughly washed 
and dried in the sun. They are powdered and mixed with 

natural raisins to make dough which leads to the generation 

of handmade roll-out herbal incense sticks. 

Vermicomposting is also an excellent and eco-friendly 

process for floral waste management. 

Coconut shells have causes increasing of landfills 

to cover all the non-biodegradable wastes as well as a threat 

to the environment where the toxic gases will release from 

landfills and harm to human health.  

Coconut shells, burnt in open air for three hours 

can produce coconut shell ash that can be used in partial 
replacement of cement. Coconut shell can be use in concrete 

as a replacement of coarse aggregate. 

II. WASTE FLOWER UTILIZATION BY VERMICOMPOSTING 

Vermicomposting and composting are more or less similar 

but distinct technique to exploit bio organic waste as a 

fertilizer for betterment and increase soil fertility. 

Vermicompost and compost of leaf litter of Eucalyptus was 

studied in plastic bins in duplicate sets with two different 
proportions (100 % and 50 %). For vermicompost 

experiments, conclude that Moisture loss is more frequently 

in those sets (50 %) which contain more cattle dung as well 

as presence of earthworms (vermicompost). It has also 

cleared that these sets having also comparatively high 

temperature due to more biochemical activities (Ritu Nagar, 

July 2018). 

Floral waste can not only be disposed safely in an 

environmental friendly manner but can also be utilized for 

making diversified products like vermicompost,  dyes 

extraction, extraction of essential oils, making of holi 
colours and in bio-gas generation (Mahindrakar, 2018). 

According (Mahindrakar, 2018) few technologies 

available that can solve the problem of waste flower and 

help augment existing enterprise or start a new one. 

Sl/N

o 

Technologi

es 

Available 

Product/Proce

ss 

Technology 

Provider 

1 

Technology  

for 

utilization 

of waste 

Incense sticks 

from waste 

flowers 

CSIR- Central 

Institute of 

Medicinal and 

Aromatic Plants, 

Lucknow 

Website : 

www.cimap.res.in 

2 

Dehydratio
n of flowers 

& foliage 

technologie

Artistic 
greeting cards, 

wall plates, 

landscapes, 

CSIR-National 
Botanical Research 

Institute, Lucknow 

Website: 

http://www.cimap.res.in/
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s three 

dimensional 

interior 

decorative 
items, etc. 

www.nbri.res.in 

3 

Eco-

friendly 

dyeing and 

antibacterial 

finishing of 

soya bean 

protein 

fabric using 

waste 

flowers 

from 
temples 

 

Natural dye 

Department of 

Fibres and Textile 

Processing 

Technology, 

Institute of 

Chemical 

Technology, 

Matunga (E), 

Mumbai-400019, 

India 

mdt9pub@gmail.co

m ; 
javed_uict@yahoo.

co.in 

4 

Production 

of 

Vermicomp

ost from 

Temple 

Waste 

Vermicompost

ing of temple 

waste is an 

excellent and 

eco-friendly 

method of 

temple waste 

Management. 

Department of 

Microbiology, K. 

W. College, Sangli, 

Maharashtra and 

Department of 

Biotechnology, 

Fergusson College, 

Maharashtra 

5 

Utilization 

of temple 

waste 
flower for 

dyeing of 

Cotton, 

Wool and 

Silk on 

industrial 

scale 

 

 

 

Indian Institute of 

Technology, 

Kanpur 

(Hemant Samadhiya, 2017)  Conducted experiment 

to demonstrate the effect of mixing of Trichoderma 

harzianum powder with flower waste and cattle dung in 

vermicomposting and concluded that the combination of 

temple waste, cattle dung (1:1) and Trichoderma powder 
(0.125 %) were found to be highly suitable and effective for 

survival, biomass production and reproductive performance 

for Eudrilus eugeniae and yielding of vermicompost. 

Response surface methodology (RSM) was used by 

(Dayanand Sharma, December 2016) to develop an 

approach for the optimization of quantity of flower waste 

and cow dung to determine maturity during the 

vermicomposting of flower waste And concluded that RSM 

technique provided the appropriate combinations for 

performing composting with optimum ratio of 2.67:1 of 

flower waste and cow dung 

III. PHYSICO-CHEMICAL CHARACTERISTICS OF FLORAL 

WASTE VERMICOMPOST (JAIN, 2016) 

Sl/

No 
Parameters 

Contro

l (Soil) 

VB -

1(50:5

0) 

VB-2 

(60:40) 

VB-3 

(70:30) 

1 Colour Dark Black Black Black 

Brown 

2 Odour 
Odourl

ess 

Odourl

ess 

Odourl

ess 

Odourl

ess 

3 

Particle size 

(3 mm IS 

Sieve) 

93.70 94.20 94.20 94.16 

4 Moisture 20.50 22.80 19.50 20.74 

5 
Bulk 

Density(g/c

m3) 

0.88 0.89 0.90 0.89 

6 pH 7.9 7.0 7.2 6.9 

7 
Conductivit

y(ms cm-1) 
3.50 3.35 3.37 3.44 

8 
Organic 

Carbon 
16.5 19.4 20.2 19.37 

9 
Total 

Nitrogen 
0.90 2.0 1.5 1.0 

10 C/N ratio 20.0 21.55 20.2 20.40 

11 

Total 

Phosphorus 

(P2O5) 

2.57 2.0 1.9 1.8 

12 
Potassium 

(K2O) 
0.4 0.9 0.8 0.8 

13 Calcium 4.4 5.9 5.7 5.6 

14 Magnesium 0.2 0.3 0.25 0.25 

15 Sulphur 0.40 0.50 0.45 0.45 

Mean stem diameter, mean plant height, mean leaf number, 

mean length of roots, yield in tomato plants were studied by 

(Jain, 2016) with different combination {Control (Garden 

Soil) , (50% flower waste + 50% cow dung+ 
earthworm),(60% flower waste + 40% cow dung + 

earthworms),(70% flower waste +30% cow dung + 

earthworms)}. Vermicomposting of floral waste with cow 

dung at 50:50 and 60:40 appears to be the most promising 

high value bio-fertilizer. 

(Mr Ravinder Kohli, 2016) Was found that 25°C 

temperature, pH 8.0, Electric conductivity 200 us/cm were 

optimum parameters of vermicomposting. Vermicompost 

obtained was rich in C: N ratio12.3 after 45 day of 

vermicomposting. Flower waste create problem of organic 

waste disposal and also alleviates the odor problem. 
Vermicomposting cleans the environment and also provides 

remunerative organic manure. 

According (Singh, 2016) study, after colour 

extraction from various biodegradable temple and household 

wastes remained waste also a potential source for 

vermicomposting and can be further used as a fertilizer in 

crop fields. Due to their high organic content, temple wastes 

mixed with kitchen one can be used to generate biogas. 

Addition of cow dung increased the rate of 

decomposition because of high minerals and nutrient 

content. Vermicomposting using artificial aeration is a good 

technique to minimize the problem of flower waste 
management’s at short interval (Gayatri Barad, 2016). 

Microbial consortium was degraded flowers wastes 

efficiently compared to individual isolated microbes. 

Thermophilic and mesophilic, both stages are 

important for proper sanitization and effective composting. 

Most of the time heap temperature in mesophilic range. It 

was observed that thermophilic range only first 15-17 days. 

http://www.nbri.res.in/
mailto:mdt9pub@gmail.com
mailto:mdt9pub@gmail.com
mailto:mdt9pub@gmail.com
mailto:javed_uict@yahoo.co.in
mailto:javed_uict@yahoo.co.in
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pH start dropping in initial stage and  reaches less than 4.2 

within 7-8 days and then it start increasing, if the pH drops 

below 6.0, the microorganisms begin to die of and the 
decomposition process slows. If the pH reaches 9, nitrogen 

is converted to ammonia and becomes unavailable to 

organisms (upadhyay, 2015). 

Temple waste if used in perfect way they can 

generate additional revenues for temples. Temple waste may 

become useful product like vermicompost, biogas, dyes, 

incense sticks, concrete aggregate replacement etc, if proper 

technology use and by such techniques environmental 

problem which is generated due to flower waste can be 

solved (Isha Yadav, 2015). 

Vermicomposting is a bio-oxidative process, which 

involves earthworms. For this mainly Eisenia fetida species 
of earthworms are used. Vermicomposting is highly 

nutritive ‘Organic Fertilizer’. It retains soil nutrients for long 

time. And no external energy is required in this process 

(Jyoti Kapoor, December, 2015). 

Microorganisms do not live isolated, they coexist 

with many different microorganisms establishing 

relationships with each other which help them to degrade 

highly complex organic compound to simple stable end 

products. Instead of individual isolates an attempt is made to 

develop microbial consortium for degradation of flower 

waste (Jadhav A. R., Jun. 2013). 
(Nandita Mehta, 2013) Suggest that 32°C and 60-

80%moisture content should be maintained during 

Vermicomposting because it is mesophilic process. 

Vermicomposting has many applications in crop 

improvement such as pathogen destruction, water holding 

capacity of soil, improved crop growth and yield, improved 

soil physical, chemical and biological properties and 

production of plant growth regulators. 

From the (Akanksha Singh, January 2013) study it 

can be concluded that temple waste vermicompost 

stimulates seed germination and seedling growth of 

chickpea better at low concentrations compared to kitchen 
waste and farmyard waste and better plant growth 

stimulation in chickpea by the temple waste vermicompost 

is due to its better Physico chemical characteristics along 

with probable higher concentration of phytostimulatory 

compounds. 

Due to lack of financial resources more than 90% 

of solid waste is deposited off on land in an indiscriminate 

manner posing significant hazards to the environment. 

Vermicomposting of organic wastes accelerates organic 

matter stabilization and gives chelating and phytohormonal 

elements which have a high content of microbial matter and 
stabilized humic substances (Mujeebunisa M., 2013).  

100-200 worms are required for processing 1-2 kg 

of the bedding and feeding materials. At 20-30°C 

temperature, 40-50% moisture and 6.3-7.5 pH, worms 

should be allowed to feed on the material until it is 

converted to a highly granular mass. The earthworms take 7 

weeks to reach adulthood, 8th week onwards they deposit 

cocoons. Each cocoon produces 3-7 young after an 

incubation period of 5-10 days depending as the species of 

worms, quality of feed and general conditions. The 

population doubles in about a month’s time (Dr. D. Sailaja, 
2013). 

Rate of composting is inversely proportional to 

amount of cellulose. The results from (Shobha Shouche, 

July, 2011) study indicated that processes such as thorough 
mixing of the material, turning upside down and watering of 

the composts enhanced the decomposition process. The 

turning upside down ensures an adequate supply of oxygen 

to the microbes and at the later stages the turning upside 

down process fails to reheat the composting pile indicating 

that the compost materials has become biologically stable. 

Temple waste based biogas digester slurry an 

excellent raw material when admixed with cattle dung for 

vermicomposting using eugeniae earth worm which can 

produce vermicompost with good fertilizer value.  25°C 

temperature, pH 8.0, 1-2mm particle size and 80% moisture 

content were optimum parameters and compost obtained by 
above method percent carbon, Nitrogen, Phosphorus and 

Potassium content i.e. 28, 1.58, 0.33 and 0.28, respectively 

(G., 2011). 

Incorporation of vermicompost of animal origin 

into a traditional base medium of farm soil and sand 

enhanced growth and improved mineral nutrition (E. 

Chamani, 2008). Total extractable N, P and K were highest 

in petunia plants grown in the 60% vermicompost medium 

and were lowest in plants grown in the 60% peat medium. 

Tissue Ca and Mg concentrations increase in vermicompost 

as compared to the control.  

IV. NUTRIENT COMPOSITION OF VERMICOMPOST AND 

GARDEN COMPOST (NAGAVALLEMMA KP, 2006) 

Nutrient 

element 

Vermicompost 

(%) 

Garden compost 

(%) 

Organic carbon 9.8–13.4 12.2 

Nitrogen 0.51–1.61 0.8 

Phosphorus 0.19–1.02 0.35 

Potassium 0.15–0.73 0.48 

Calcium 1.18–7.61 2.27 

Magnesium 0.093–0.568 0.57 

Sodium 0.058–0.158 <0.01 

Zinc 0.0042–0.110 0.0012 

Copper 0.0026–0.0048 0.0017 

Iron 0.2050–1.3313 1.1690 

Manganese 0.0105–0.2038 0.0414 

In vermicomposting process using E. foetida nutrient 

content (N, P) efficiency was found maximum for industrial 

waste followed by institutional waste, agro-residues and 

kitchen waste.  

The increase in Total Kjeldhal nitrogen or different 
feed substrates was found in the order: textile sludge > 

textile fiber = institutional waste > agro-residues > kitchen 

waste (Payal Garg, March 2005). 

Plant hormones like Auxin and gibberellins and 

enzymes which believed to stimulate plant growth and 

discourage plant pathogens are present in Vermicompost 

(Abbasi, October 2004). The criteria for selection of species 

Suitable for Vermicomposting are Easy to culture, High 

affinity for the substrate to be vermicomposted and High 

rate of vermicast output per worm and per unit digester 

volume. 

Vermicomposting is a simple biotechnological 
process of composting, in which certain species of 
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earthworms are used to enhance the process of waste 

conversion and produce a better end product (KP 

Nagavallemma, 2004). Earthworms consume various 
organic wastes and reduce the volume by 40–60%. Each 

earthworm weighs about 0.5 to 0.6 g, eats waste equivalent 

to its body weight and produces cast equivalent to about 

50% of the waste it consumes in a day. 

Crop residues such as mustard residues and 

sugarcane trash can be converted into vermicompost when 

mixed with cattle dung (Sudha Bansal, November 1999). 

There was more total N in the compost prepared by 

earthworm inoculation as compare to uninoculated.  P, K 

and Cu content nearly same in both compost. 

V. COCONUT SHELL UTILIZATION AS COARSE AGGREGATE IN 

CONCRETE 

Coconut shells are important raw materials widely used for 

obtaining charcoal in the world, basically in the developing 

countries such as Indonesia, India, and Malaysia. Coconut 

shell charcoal is used in many areas because of its 

advantages and important characteristics (Production of 

coconut shell charcoal, 2018). But now a coconut shell use 

in construction industries as a replacement of coarse 
aggregate. 

Properties of concrete with replacement 0% 10%, 

20%, 30% and 40% of coconut shell as aggregate were 

studied by (Senthil P. Mathew, November 2019) and 

concluded that reduction in thermal conductivity and 

diffusivity of CSAC 40% specimen to 65.4% and 73% 

respectively indicates the use of CSAC for insulation 

purposes. 

The tests were conducted by (K.M.Basanth Babu, 

Mar 2018) on high strength concrete with addition of fibers 

with 6mix proportions (10%, 15%, 20%) of CS replaced for 

coarse aggregate and (0.5%, 1%, 1.5%) of steel fibers by the 
volume of concrete and conclude that optimum value of 

Coconut Shell was (10%) by weight of coarse aggregate and 

Steel Fiber was 1% by volume of concrete. Addition of Steel 

Fibers with the optimum value of Coconut Shell increases 

the strength of concrete. 

Replacement of aggregate by waste coconut shell 

results into decrease in compressive strength. The ratio of 7 

days to 28 days strength ranges from 0.87 (for concrete 

without CS) to 0.42 (for concrete with 40% CS). Reduction 

in concrete density is about 7.5% for 40% replacement of 

aggregate by waste coconut shell which makes concrete 
lighter. No additional cement is required for 5% replacement 

and for 10% replacement, 3.6% additional cement is 

required to achieving same strength as conventional 

concrete (Apeksha Kanojia, Feb 2017). 

The tests were conducted on concrete with varying 

percentage of coconut shell (5%, 10% and 15%) 

replacement as aggregate in concrete and effect of coconut 

shell replacement on the strength of concrete. The coconut 

shells concrete with 20% (M20) replacement level the 

concretes failed to maintain same strength gain, may be due 

to lack of sufficient bond between the particles. M20 mix, in 

which, the total aggregate was replaced by 15% coconut 
shell shown good strength with slump value of 20-25. So 

(Ajay Tharwani, May 2017) concluded that Up to 15% of 

aggregate replaced by coconut shell is good according to 

strength and cost wise.  

(A. Jayaprithika, May 2016) The stress-strain 
behavior is parabolic for coconut shell concrete 

incorporating ground granulated blast furnace slag and 

manufactured sand was obtained and it was in good fit with 

popovics model and the crack width at serviceability for 

coconut shell concrete was lesser than the allowable crack 

width given by IS 456:2000. 

When compare crushed granite aggregate with 

coconut shell, Coconut shell exhibits more resistance against 

crushing, impact and abrasion (Akshay S. Shelke, 2014). 

Use of Coconut shell not only helps in getting them utilized 

in cement, concrete and other construction materials, but 

also has numerous indirect benefits such as reduction in land 
fill cost, saving in energy, and protecting environment from 

possible pollution effect. 

  They undertook a study with the aim to produce a 

concrete by substituting granite with coconut shell. They 

made forty five cubes and their compressive strength and 

workability were assessed on 7, 14 and 28 days. Concrete 

produced by 2.5%, 5%, 7.5%, 10% replacement attained 28 

days compressive strength of 19.71,19.53,19.08,18.91 

respectively. Thus it was reported that Coconut shell 

concrete can be used in reinforced concrete construction and 

its utilization is cost effective (D. Ahjawat, 2014). 

VI. COST ANALYSIS FOR M20 GRADE OF PROJECT – FOR 1M
3
 

OF CONCRETE (PARAG S. KAMBLI, 2014) 

Material 
Rate 

(Rs.) 
Cost of concrete (Rs.) 

  
 

P.C.C. 

20%  CS 

replace 

Concrete 

30%  CS 

replace 

Concrete 

40%  CS 

replace 

Concrete 

Cement 6.4/kg 2080 2080 2080 2080 

Fly ash 0.5/Kg - - - - 

Crushed 

Sand 
2800/br 545 545 545 545 

10mm 

Aggregate 
2300/br 250 200 175 150 

20mm 
Aggregate 

2300/br 305 305 305 305 

Admixture 35/Kg 113 113 113 113 

 
Total 

(Rs.) 
3293/- 3243/- 3218/- 3193/- 

VII. COMPRESSIVE STRENGTH OF COCONUT SHELL 

CONCRETE CUBE SAMPLES (B.DAMODHARA REDDY, JAN. 

2014) 

Percentage 

(Replaceme

nt of 

aggregates) 

Tria

l 

No. 

Load(K

N) 

Compressiv

e 

strength(Mp

a) 

Average 

Compressiv

e 

strength(Mp

a) 

0 

1 513 22.80 
 

24.00 
2 531 23.60 

3 576 25.60 

25 
1 548 24.35  

22.62 2 490 21.78 
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3 489 21.74 

50 

1 365 16.22 
 

1493 
2 330 14.80 

3 310 13.78 

100 

1 105 4.67 
 

5.48 
2 130 5.78 

3 135 6.00 

Plastic shrinkage cracking and deflection characteristics of 

coconut shell concrete are studied and compared by (K. 

Gunasekaran R. A., Plastic shrinkage and deflection 

characteristics of coconut shell concrete slab, Feb 2013) 
with conventional concrete. Coconut shell concrete reduces 

the plastic shrinkage crack area and exhibit more deflection 

as compared to conventional concrete and also, gives 

warning before failure. Ductility property and span to 

effective depth ratio of Coconut shell concrete also satisfies 

the IS 456: 2000 code requirement. 

In Coconut shell concrete beam no occurrences of 

bond failure because no horizontal cracks were observed at 

the level of the reinforcement. Higher ductility ratios with 

shear reinforcements and without shear reinforcements as 

compare to control cement concrete beam. The higher steel 
and concrete strains recorded for Coconut shell aggregate 

concrete beams indicated good bonding between CSAC and 

steel (K. Gunasekaran R. A., Study on reinforced 

lightweight coconut shell concrete beam behavior under 

shear, March 2013). 

(K. Gunasekaran R. A., November 2013) Coconut 

shell aggregate concrete durability properties like 

absorption, volume of permeable voids, sorptivity, rapid 

chloride penetration test, salt ponding test, and temperature 

resistance were studied and concluded that this properties 

compare reasonably with conventional lightweight 

concretes. Apt curing is necessary for CSAC to achieve 
better durability. 

They prepare control concrete with normal 

aggregate and coconut shell concrete with 10-20-% coarse 

aggregate alternate with CS. Parameters like compressive 

strength, split tensile strength, water absorption and 

moisture migration were examined for different CS replaced 

concretes and controlled concrete. Results shows that the CS 

aggregate can be used in place of normal aggregate, 

however, performance of CS aggregate concrete is little 

lower than normal aggregate concrete (Yerramala, 2012). 

For coconut shell concrete compressive, flexural, 
splitting tensile strengths, impact resistance and bond 

strength were measured by (K. Gunasekaran P. K., 2010) at 

two different water–cement ratios and compared with as 

standards values. Dry densities of the mixes ranged from 

1930 to 1970 kg/m3, flexural strength is approximately 

17.53% and 16.42% and splitting tensile strength 

approximately 10.11% and 9.17% of its respective 

compressive strengths. All these properties are comes in 

ranges given by IS 456:2000 and BS 8110. So bond strength 

of CSC is comparable to the bond strength of conventional 

concrete. 

VIII. CONCLUSION 

This review of literature concludes that with 

vermicomposting waste flower can be changed into valuable 

vermicompost which are rich in nutrients and have good 

fertilizer value.  Being a bio-oxidative process 

vermicomposting do not require extra energy as it involves 
only earthworms and hence an eco friendly way to manage 

flower waste. 

This study further concludes that partial 

replacement of aggregate by coconut shell concrete has 

comparable properties with conventional concrete. By use of 

coconut shell as coarse aggregate, not only reduces 

construction cost of any structure but also manage coconut 

shell in an eco-friendly manner. 
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