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1. Introduction

The generation of municipal solid waste is increasing day by 
day and its safe disposal is a challenge for the municipal authorities. 
Mobilization of people from rural and urban areas and the change 
in their lifestyle are the main reasons for increase in the quantity 
of solid waste in urban areas [1]. The present study was conducted 
in Surat, Gujarat (India). Surat is situated on the bank of the 
river Tapti. It is located at 21.17° north latitude and 72.83° east 
longitude. Flower waste (FW) falls under the category of municipal 
solid waste. The city of Surat generates around 1,700 MT of solid 
waste per day [2]. Among this, the quantity of flower waste is 
approximately 1.5-2 MT per day. India has a variety of cultural 
heritage and uses flowers for decoration purposes as well as for 
worship in holy places and as an offering to deities. Later these 
flowers are thrown away as waste material. Most of the time 
there flowers are mixed with municipal solid waste or allowed 
to decay naturally. They are also at times dumped into nearby 
water bodies thereby leading to water as well as environmental 
pollution. The FW thrown into water bodies, affects the aquatic 
life. This might lead to the outbreak of several epidemics.

Composting is a well-known and widely used method for con-
verting organic waste into a nutrient enriched soil product [3, 
4]. Composting is the biological decomposition and stabilization 
of organic substrates that allows development of thermophilic 
temperatures as a result of biologically produced heat [5]. The 
end product produced is stable. It is free of pathogens, and 
plant seeds, and can be beneficially applied to land. These organic 
fertilizers are eco-friendly and do not damage natural resources. 
Instead they improve the fertility of the soil resulting in healthy 
plants. Additionally, the levels of soil organic matter, soil micro-
bial biomass and activities are enhanced by using organic fertil-
izers [6].

In the composting process, bulking agents play an important 
role in the degradation of organic matter. It acts as a buffer and 
helps to maintain the pH within the range (6 to 8) when organic 
acids are produced at the initial stage of the composting process 
[5, 7]. Bulking agents help to maintain aerobic conditions and 
moisture content within the limit (50-60%) into the piles during 
the process of degradation. The presence of excessive moisture 
will produce leachate and the composting process slows down 
due to reduction of oxygen availability and porosity. Bulking 
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agents such as dry leaves (DL), rice husk, saw dust, etc. provide 
free air passage, porosity and avoid the formation of leachate. 
They also help to keep the whole waste mixture moist and 
sustain an active microbial activity [8]. Sufficient quantities 
of DL are available in spring and summer season which can 
be stored and used as a bulking agent for the composting of 
FW. Various authors used DL as bulking agent and concluded 
that DL can easily absorb moisture content during the compost-
ing period [9-11]. Kalamdhad and Kazmi  [9] used DL for the 
composting of vegetables waste during the rotary drum 
composting. Ch’ng et al. [10] used pineapple leaves for 
composting. The author concluded that high quality compost 
can be produced by co-composting pine apple leaves and chicken 
manure slurry. Thereby reducing environmental pollution that 
could result from poorly managed agricultural waste. 

Much literature is available for the composting of organic waste 
with bulking material but there are only limited studies available 
on composting by using DL and FW. The present study is focused 
on FW composting coupled with the role of bulking agent. The 
study also evaluates physicochemical changes during the compost-
ing process. 

2. Materials and Methods

The main materials used in the study were FW and cow dung 
(CD) with DL as bulking agent. Characteristics of each of the 
materials used are presented in Table 1. In this study, FW was 
collected from nearby temples in Surat. The quantity and composi-
tion of FW varies widely from location to location. The collected 
FW comprised of the flowers namely Marigold, Rose, Jasmine, 
and Lotus. In this study, only FW was used for composting without 
stems, roots and leaves. Before using these FWs for composting; 
the waste was segregated. Segregation was done to separate plastic, 
paper, thread and other waste materials. CD which was used 
as microbial inoculums was collected from a nearby dairy farm 
at Vesu in Surat. The CD was manually mixed with DL. CD 
contains enriched nutrients for microorganisms and enhances 
the degradation rate. DL were collected from SVNIT campus. 

The quantity and composition of leaves varies widely from loca-
tion to location and depends upon the type of plant/tree. Chopping 
of material was done to bring down the particle size to 3-5 cm. 
The material was thoroughly mixed before being made into piles. 
DL were used as a bulking material to maintain the aerobic con-
dition and arrest the leaching process of the FW during 
composting.

2.1. Methodology (Agitated Pile Composting) 

The present study was conducted to monitor changes in the phys-
ico-chemical parameters by preparing five different combinations 
of heaps for 120 days. Waste combinations were formed into 
trapezoidal piles (size: length 2,100 mm, base width 350 mm, 
top width 100 mm, height 250 mm) having length to base width 
(L/W) ratio of 6 [12]. The composting heaps were compressed 
to maintain the (L/W) ratio of 6. The agitated piles contained 
90 kg to 100 kg of different waste combinations and were manually 
turned on at intervals of 4 d and the samples were analyzed. 
Two replicates were prepared for each pile. The parameters were 
monitored every four days for 120 d. Initially all the piles were 
covered with plastic sheet for four days. The pile combinations 
used are shown below:

- Combination 1 (Pile 1): 100 kg FW
- Combination 2 (Pile 2): 70 kg FW + 20 kg CD
- Combination 3 (Pile 3): 70 kg FW + 20 kg CD + 5 kg DL
- Combination 4 (Pile 4): 70 kg FW + 20 kg CD + 10 kg DL
- Combination 5 (Pile 5): 70 kg FW + 20 kg CD + 15 kg DL

2.2. Parameters Monitored and Sampling Frequency

Temperature was monitored on a daily basis using a digital ther-
mometer throughout the composting period. Four grab samples 
from different locations of each pile were collected after turning 
the piles. Water was added to maintain the moisture content 
(50-60%). Gravimetric method was used for determining the mois-
ture content of the fresh sample. Electrical conductivity was de-
termined by using pH and electrical conductivity meter. 10 g 
dried sieved sample was diluted to 100 mL distilled water (1:10 
w/v) and kept for shaking in a rotary shaker for two hours. After 

Table 1. Initial Physico- Chemical Characteristics of Materials Used for Composting 

Parameter Flower waste Cow dung Dry leaves

pH  6.76 ± 0.10  7.71 ± 0.10   6.4 ± 0.20

Electrical conductivity (mS/cm)  5.44 ± 0.20  4.50 ± 0.20  0.50 ± 0.10

Moisture content (%) 78.25 ± 2.00 73.47 ± 20  2.00 ± 0.50

Total organic carbon (%) 46.87 ± 1.00 47.97 ± 1.00 53.82 ± 1.50

Total Nitrogen (%)  1.40 ± 0.09  1.50 ± 0.06  1.80 ± 0.90

Ammonical nitrogen (%)  1.85 ± 0.08  0.39 ± 0.60  1.29 ± 0.09

Carbon to nitrogen ratio 33.47 ± 0.08 31.98 ± 0.04 29.90 ± 0.07

Sodium (g/kg)  1.47 ± 0.07  3.51 ± 0.20  4.25 ± 0.10

Potassium (g/kg) 17.30 ± 0.30  5.96 ± 0.20  2.45 ± 0.10

Calcium (g/kg)  4.01 ± 0.30  3.72 ± 0.20  1.25 ± 0.10

Phosphorous (g/kg)  3.18 ± 0.01 2.794 ± 0.03 2.217 ± 0.02
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two hours the sample was kept for half an hour for settling and 
then filtered through a whatman filter paper no 42. Fresh wet 
samples were used for the presence of CO2 evolution rate. The 
CO2 evolution rate was determined as described by Singh and 
Kalamdhad [12]. Total nitrogen present was determined by 
Kjeldahl method. The presence of ammoniacal nitrogen was de-
termined by KCl extraction method followed by phenate method 
[13]. Volatile solids were determined by keeping the oven dried 
sieved sample in a muffle furnace for 550 ± 2°C for 2 h. The 
total organic carbon was calculated by dividing the volatile solids 
by 1.83 [14]. Heating digester (Velp scientifica DK 20) was used 
for digesting the 0.2 g sample, 10 mL H2SO4 and HClO4 mixture 
(5:1) at 300°C ± 5°C for two hours. The digested samples were 
used for the determination of total phosphorous using stannous 
chloride methods [14]. The concentrations of Na, K and Ca were 
determined by using flame photometer. 

3. Results and Discussion

FW, CD and DL contain 78.25%, 73.47% and 2% moisture con-
tent, respectively. It was observed that the addition of bulking 
agents which is a source of carbonaceous and fibrous material 
helps to control excess moisture and create pore space. Singh 
and Kalamdhad [12] reported that the bulking agent regulates 
moisture content and provides free air passage. In control piles, 
lump formation was observed after six days which may be due 
to excess moisture content and lack of air passage between 
the particles. These lumps were converted into a hard mass 
after a week. Formation of leachate was also observed in combi-
nation 1 and 2 where the bulking material was not mixed. 
In the Combination 5 (70 kg FW + 20 kg CD + 15 kg DL), 
the moisture content at the beginning was 69.87% and it reduced 
to 50.75% within the next 12 days. It may be due to increase 
in the quantity of bulking agent (15 kg). Initially all the piles 
were covered with plastic sheets for four days. Covering of 
piles with plastic sheets helps in increasing the temperature 
inside the piles and reach the thermophilic phase in a day. 
The growth of fungus was observed during the first four days 
due to moisture and a stagnant condition. The rise in temperature 
inside the pile due to bacterial activity and the presence of 
moisture (water) converted this heat into vapour. Yadav et al. 
[15] reported that the vapour produced is responsible for the 
breakdown of tough organic material (lignin or tannin). Adequate 
growth of fungus was observed for 3-4 d in all piles. It was 
observed that fungus played an important role in the breakdown 
of lignin and tannin of organic matter. Turning of piles at interval 
of 4 d provides adequate oxygen to the piles and helps to reduce 
the pungent odour. It also causes a rise in temperature. Turning 
of piles also helps to reduce the moisture content by 2-4% [16]. 
After thorough mixing by the turning of heaps, the amount of 
moisture decreased and the temperature increased. This shows 
that composting processes was still proceeding very actively [17]. 
It was observed that in combinations 1 and 2 there was not much 
loss of moisture but in the piles 3, 4 and 5 due to the addition 
of DL the moisture content was low.

3.1. Variation of Temperature

Variation of temperature in the composting heap is an indication 
of the rate of degradation and the type of microbial biomass 
present during the composting process. Temperature was meas-
ured throughout the composting process at various locations 
of piles (top, middle and bottom). Turning of the piles at intervals 
of 4 d provides oxygen which helps to maintain the aerobic 
condition inside the piles and elevates temperature. The highest 
temperature was observed in combination 5 (T = 54.7°C). It 
may be due to the increased quantity of bulking agent (15 kg 
dry leaves). The thermophilic phase (5 d) was more compared 
to other combinations. In combinations 1 and 2 the thermophilic 
phase was observed initially for 3 and 2 days, respectively. 
During the composting periods, it was observed that all combina-
tions were properly sanitized and had reached active maturation 
phase. All the combinations had reached the thermophilic phase 
within 2 days. The temperature remained above 55°C for a period 
of two days, satisfying the regularity requirement for the destruc-
tion of pathogens [18]. In this study, it was observed that all 
combinations had satisfied the above conditions. The Fig. 1 
indicates that temperature reaches the three phases namely 
the mesosphilic phase, the thermophilic phase and the cooling 
phase.

3.2. Variation of pH and Electrical Conductivity (EC) 

pH is the one of the important parameters which greatly influenced 
the composting process. The pH range between 6.0 to 7.5 was 
favorable for the growth of bacteria and the value of the pH 
between 5.5 to 8.0 was favorable for the growth of fungi [19]. 
Fates of pH in different combinations are shown in Fig. 2. More 
acidic pH (5.01) was observed in combination 1 and 2 which 
may be due to the absence of bulking agent. In combination 
1 to 5 the initial pH were 5.23, 5.47, 5.20, 5.47, and 6.21, re-
spectively which increased to 7.43, 7.88, 7.21, 7.42, and 7.33, 
respectively after 120 days. Increase in the pH level during com-
posting was due to degradation of protein. Degradation of 
short-chained fatty acids could also contribute into an increase 
of pH level [20]. Turning of the piles increased the rate of aeration 
and decreased the CO2 evolution rate in the compost. This may 
cause to increase the pH [21]. Composting proceeds most effi-
ciently at the thermophilic temperature when the pH is approx-
imately 8 [1, 22]. After the completion of thermophilic stage, 
nitrification bacteria take over the process. Due to nitrification 
process, the pH decreased at the end of the composting period. 
The decrease in pH at the later stage of composting might have 
occurred due to the volatilization of ammoniacal nitrogen and 
released of H+ ion as a result of microbial nitrification process 
by nitrifying bacteria [22, 23]. 

EC is a very useful parameter to check the level of salinity 
in the compost. EC was also responsible for phytotoxicity effects 
and plants growth when compost was applied to soils [20]. High 
salinity level in the compost can damage roots, affect nutrient 
uptake, limit plant-available soil water, or cause seed germination 
to be inhibited [24]. Variation of EC has been shown in Fig. 2. 
It was observed that in combinations 1 and 2 the initial electrical 
conductivity was 5.44 and 4.87 mS/cm, respectively and finally 
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Fig. 2. Variation of pH and electrical conductivity during composting 
period.

rose up to 6.21 and 5.24 mS/cm, respectively. The main reason 
for the increase of EC was the variation of nutrients such as 
P, K, Na and Ca in compost. Their concentration increased gradu-
ally with time, which might contribute the increase in electrical 
conductivity of compost. In case of combination 3, 4 and 5 the 
initial electrical conductivity was 3.84, 3.78 and 3.5 mS/cm de-
creased up to 3.54, 2.98 and 2.77 mS/cm, respectively in the 
matured compost. During the later stage of the composting process, 
electrical conductivity was decreased due to the volatilization 
of ammonia and the precipitation of mineral salts [25]. The con-
version of available salts into mineral salts was also the main 
reason for the decrease in electrical conductivity during the later 
phase of the composting process [26].

3.3. Variation of Total Organic Carbon (TOC) 

Degradation of total organic carbon depends on the availability 
of easily digestible material such as cellulose and hemicellulose. 
The microorganisms utilized carbon as a source of energy and 
nitrogen for the building of the cell structures. During the degrada-
tion process of the compost, microbes utilized 60 to 70% of the 
carbon as CO2 and incorporated (immobilize) only 30% to 40% 
of the carbon into their body as cellular components [14, 27]. 
Around 30% of the available carbon was utilized by the micro-
organisms as a source of energy. Thus the total organic carbon 
content is useful for estimating the age and the physical properties of 
the compost. Initially the total organic carbon in combinations 
1 to 5 were 43.72, 44.55, 41.26, 41.64 and 42.37(%), respectively 
and finally it reduced to 34.49, 33.41, 27.02, 27.01 and 26.91(%), 
respectively after 120 d. Temporal variations and reductions in 
total organic carbon of all combinations have been shown in 
Fig. 3. Higher degradation (34% to 36%) was observed in combina 
tion 4 and 5 due to the presence of bulking agents. It shows 
the role of bulking agent in organic carbon degradation. During 
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Fig. 1. Variation of temperature during the composting period.
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Fig. 3. Variation of total organic carbon during composting period.

the composting process, CO2 is emitted from the composting mass 
as a metabolic end product. Thus, the content of organic carbon 
decreased as the decomposition progressed [1, 28].

3.4. Variation of CO2 Evolution Rate 

CO2 evolution rate is an important parameter to check the maturity 
of the compost because concentration of CO2 was reduced with 
maturity. Composting is a biological phenomenon in which micro-
organisms play an important role in the degradation of organic 
matter and its transformation into mineralized substances which 

is somewhat the same as those available in soils. The CO2 evolution 
rate observed in all the piles was more or less equal. The initial 
CO2 evolution rates were 25.32 to 26.38 (mg/gVS/d) which reduced 
to 0.01 (mg/gVS/d) in all the combinations after 120 d of composting. 
CO2 evolution rate indicates maturity of the compost [29]. Bulking 
agents also play an important role in degradation and ultimately 
affect the CO2 evolution rate. In this study, a decreasing trend of 
CO2 evolution was observed in combinations 3, 4 and 5. The CO2 
evolution rates directly shows the biological aerobic respiration 
rates during the composting process. It also shows the activity 
of the microbes during the composting process as at the end CO2 
is a byproduct of compounds. It was observed that during the 
maturity stage of composting process CO2 evolution rate decreased. 
During the early stages it was observed that all the piles had 
high CO2 evolution rate due to the high presence of biodegradable 
organic matter. The decrease in the rate of CO2 evolution with 
composting time is a result of the reduction in metabolic activity, 
due to the decrease of readily available carbon [30].

3.5. Total Nitrogen (TN) and Ammoniacal Nitrogen (NH4
+-N) 

and Carbon to Nitrogen Ratio (C:N ratio)

Table 2 shows the variation of total nitrogen, ammoniacal nitrogen 
and C:N ratio during the composting periods. Decreasing trends 
of ammoniacal nitrogen were observed during the composting 
process. Ammonia was generated from decomposition of nitro-
genous material, i.e., proteins and amino acids [31]. Initial ammo-
niacal nitrogen in combination 1 was 175.95 (mg/kg) which re-
duced to 64.04 (mg/kg) after 120 days of composting. In combina-

Table 2. Variation of Ammoniacal Nitrogen (mg/kg), Total Nitrogen (%) and C:N Ratio

Ammonical Nitrogen (mg/kg)

Days 100 kg FW 70 kg FW + 20 kg CD
70 kg FW + 20 kg CD + 

5 kg DL
70 kg FW + 20 kg CD + 

10 kg DL
70 kg FW + 20 kg CD + 

15 kg DL

  0 175.95 ± 0.81 190.1 ± 0.78 211.22 ± 1.21 231.75 ± 1.20 241.93 ± 1.09

 30 118.87 ± 1.01 126.41 ± 0.57 147.84 ± 1.02 149.9 ± 0.87 170.79 ± 1.21

 60 88.89 ± 0.75 119.78 ± 0.87 131.57 ± 0.87 140.53 ± 0.84 140.1 ± 0.97

 90 77 ± 0.94 91.05 ± 0.81 114.91 ± 1.57 121.47 ± 0.89 124.91 ± 0.85

120 64.04 ± 1.11 87.98 ± 0.95 88.78 ± 1.87 100.77 ± 0.76 114.98 ± 0.88

Total Nitrogen (%)

  0 1.4 ± 0.21 1.5 ± 0.22 1.6 ± 0.20 1.6 ± 0.28 1.5 ± 0.27

 30 1.6 ± 0.31 1.6 ± 0.30 1.8 ± 0.16 1.8 ± 0.21 2.0 ± 0.14

 60 1.6 ± 0.14 1.7 ± 0.17 1.9 ± 0.18 1.8 ± 0.18 2.1 ± 0.27

 90 1.8 ± 0.24 1.8 ± 0.16 1.9 ± 0.15 1.9 ± 0.11 2.2 ± 0.30

120 1.8 ± 0.19 1.8 ± 0.12 1.9 ± 0.17 1.9 ± 0.14 2.2 ± 0.24

C:N ratio

  0 33 ± 0.08 30 ± 1.51 28 ± 1.61 28 ± 0.87 31 ± 1.02

 30 27 ± 0.97 26 ± 1.72 18 ± 0.84 18 ± 1.29 17 ± 0.87

 60 24 ± 1.14 22 ± 0.78 15 ± 1.35 15 ± 1.27 15 ± 0.92

 90 19 ± 0.87 20 ± 0.84 14 ± 0.95 14 ± 0.94 12 ± 1.32

120 19 ± 0.84 19 ± 1.38 14 ± 0.85 14 ± 0.86 12 ± 0.81
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tion 2, the initial ammoniacal nitrogen was 190.1 (mg/kg) and 
at the end of the composting period it was 87.98 mg/kg. Similarly 
in combinations 3, 4 and 5; the initial ammoniacal nitrogen were 
211.22, 231.75, 241.93 mg/kg which reduced to 88.78, 100.7 and 
114.98 mg/kg, respectively. The ammoniacal nitrogen concen-
tration decreased due to volatilization of ammonia, immobilization 
and assimilation of NH4

+-N by the microorganisms and ni-
trification during the composting process. During the turning 

Fig. 4. Variation of CO2 evolution rate during composting period.

NH4
+-N was released as ammonia, thereby reducing ammoniacal 

nitrogen. The range of ammoniacal nitrogen in matured compost 
as suggested by Makan and others [32], was below 400 mg/kg. 
In the present study the concentration was very low which satisfied 
the maturity of the compost.

The total nitrogen in combinations 1 to 5 during the composting 
period were 1.4, 1.5, 1.6, 1.6 and 1.8%, respectively which finally 
increased from 1.8% to 2.2%. Increasing trends of total nitrogen 
were observed during the active thermophilic phase. It was ob-
served that during the biodegradation process the nitrogen content 
increased due to the mineralization of organic matter. The nitrogen 
content in the final compost depends on the amount of nitrogen 
and C:N ratio of the feed. 

C:N ratio was used by various researchers as the indicator 
for maturity of compost [16, 33, 34]. The initial C:N ratio of pile 
1 was 33 which reduced to 19 at the end of the composting 
period. The reduction in C:N ratio was due to the reduction of 
total organic carbon and increase of total nitrogen during the 
composting period. The initial C:N ratio of pile 2 to pile 5 was 
31 to 28 and it decreased to 12 to 19 at the end of composting 
period. The reduction of C:N ratio was due to the usage of carbon 
as a source of energy by the microorganisms while nitrogen was 
used for building the cell structure by the different group of mi-
crobes [34, 35]. If the availability of C:N ratio is more, then the 
excess carbon tends to utilize nitrogen in soil to build cell 
protoplasm. C:N ratio ranging from 10 to 25 is sufficient for the 
compost maturity [12]. It was observed that in all the piles the 

a b
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Fig. 5. Variation of phosphorous, potassium, sodium and calcium during composting period
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C:N ratio was within the limit. Low C:N ratios releases the salts 
or nutrients present in the compost and helps in plant growth.

3.6. Variation of Nutrients (Phosphorous, Potassium, Sodium 
and Calcium)

The total phosphorous (g/kg) gradually increased due to the decom-
position of organic matter during the composting period. The 
initial total phosphorous in the combinations 1 and 2 was 7.58 
and 8.65 (g/kg), respectively which finally increased to 22.66 
and 21.69 (g/kg), respectively. Similarly in the combinations 3, 
4 and 5 containing DL as bulking agent the initial phosphorous 
were 10.88, 11.11 and 12.02 (g/kg), respectively which after 120 
days increased to 21.70, 22.69 and 22.54 (g/kg), respectively. There 
was an increase in phosphorous during the composting period 
due to degradation of organic matter. The phosphorous in the 
organic matter is used by the microorganisms for body metabolism 
and also for the growth of plants. Phosphorous is used by plants 
in soluble forms (orthophosphate ion) especially hydrogen phos-
phate ion (HPO4

2-). The increase in phosphorous concentration 
at the time of composting might be due to the higher rate of 
carbon loss that occurs when organic matter is decomposed or 
mineralised into CO2 or CH4.

The initial concentration of potassium in combinations 1 to 
5 were 17.30, 13.89, 13.55, 13.89 and 14.50 (g/kg), respectively 
which increased to 38.62, 31.06, 22.56, 22.66 and 23.95 (g/kg), 
respectively at the end of the composting period. The unique 
potassium behaviour in all the piles might have been partly due 
to potassium assimilation and immobilisation by microbes [35]. 
The concentration of potassium content was high in case of all 
the five combinations. It shows the high inherent content in FW, 
suggesting that compost can be a good source of potassium 
fertilizer.

The concentration of sodium and calcium gradually increased 
which also indicates the net loss in dry mass due to the degradation 
of organic matter and the release of CO2 mineralisation during 
the composting period. In combinations 1 to 5, the initial sodium 
was 1.48, 1.94, 2.59, 2.66 and 3.16 g/kg which increased to 5.94, 
5.84, 5.14, 6.22 and 5.16 g/kg, respectively. Similarly in combina-
tions 1 to 5 the initial calcium were 4.36, 4.52, 5.81, 6.32 and 
6.44 g/kg, respectively which finally increased to 13.56, 15.56, 
13.11, 16.52 and 17.02 g/kg, respectively. Calcium and sodium 
are useful nutrients for plant growth. When compost is mixed 
with soil it increases soil acidification and makes more nutrients 
available to the plant. Increasing trends were observed in all 
the combinations and it was due to the reduction of dry mass 
of organic carbon, nitrogen, hydrogen and oxygen. Many studies 
have also emphasized on the importance of Na, P, K and Ca 
to protect the plant from diseases, pests, drought and cold [36, 
37]. The production of good quality manure is essential to improve 
the fertility of soil thereby yielding healthy plants.

4. Conclusions

FW is a good source of organic waste. The degradation of FW 
can be increased by using bulking agent (DL). Covering of piles 

with polythene sheets helps in fungal growth and increase in 
temperature which in turn helps to break down the tough organic 
content of the waste. The degradation of FW without bulking 
agents resulted in formation of lumps, which might be due to 
high moisture content but lack of bulking agents. Maximum quan-
tity (15 kg) of bulking agent (DL) was added in the FW. 70 kg 
FW + 20 kg CD + 15 kg DL (combination 5) which resulted 
in rapid decrease of moisture content, total organic carbon 
(reduced to 36.48 %), final pH (reduced to 7.33), EC (reduced 
to 2.77 mS/cm) and C:N ratio (reduced to 12). The compost prepared 
from FW using DL was beneficially used as manure for the increase 
in rate of crop production. Increasing trends of sodium, potassium, 
calcium and phosphorous were observed after composting period 
120 days.
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