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Abstract: Waste management is a global issue; worsen by population and economic growth. It is an increasingly
serious problem in developing countries like India. Globally, 140 billion tones of agricultural biomass waste is pro-
duced annually most of it either left to rot in the field or burnt. The landfilling of biodegradable waste is proven to
contribute to environmental degradation. In addition to causing environmental damage through greenhouse gas
emissions, this also represents the loss of a valuable resource that could used as nutrient resource for conservation of
environment and sustainable development. Agricultural waste is any substance or object from premises used for
agriculture or horticulture, which the holder discards, intends to discard or is required to discard. It is waste specifi-
cally generated by agricultural activities. Vegetable waste includes damaged, rotten parts of vegetables which are
generally thrown. In India, about 320 million tones of agricultural waste are generated annually. Composting is the
decomposition of plant remains and other once-living materials to make an earthy, dark, crumbly substance that is
excellent forsoil and crop growth. Use of compost in agriculture is increasing as both an alternative to land filling for
the management of biodegradable waste, as well as means of increasing or preserving soil organic matter and nutri-
ents. This research aimed to contribute to the identification of a system of waste management by two types of
composting. A field experiment was carried out in the research farm located at Shibala, Maharashtra for use of
vegetable and agricultural waste for preparation of compost and then used for growth of fenugreek (Trigonella
foenum-graecum L.). Vegetable waste and agricultural waste was collected and converted into good quality compost
by two types of composting such as aerobic (NADEP) and anaerobic (Bangalore pit) composting. After formation,
chemical analysis of dried compost samples was carried out for dry matter, N, P, K, Ca, ash contentand C:N ratio. [t was
used later for growth of fenugreek in earthen pots (h=30.5 cm and d=26.0 cm). The six treatments were vegetable waste
Aerobic compost (VWNC), vegetable waste Anaerobic compost (VWBC), agricultural waste Aerobic compost (AWNC),
agricultural waste Anaerobic compost (AWBC), chemical fertilizer (NPK) and control (CON) with four replicates
each. Fenugreek was harvested after 50 days of sowing and fresh yield, dry matter was calculated. Fresh fenugreek was
analyzed for chlorophyll (a, b and total), B carotene, vitamin C content. The results show that composting can be
successively used for waste management of vegetable and agricultural waste and result into nutrient rich composts.
Out of two methods of composting aerobic composting method was found effective than anaerobic composting.
Compost prepared from vegetable waste was more nutrient rich than compost prepared from agricultural waste.
When fenugreek was grown on these composts, yield and nutrient quality of fenugreek was enhanced as compared to
chemical fertilizer and control treatments. The yield of fenugreek grown on VWNC showed highest yield than other
treatments. Composts prepared from waste not only increase the yield of crop but also enhance quality of crop as
reflected from increase in chlorophyll, B carotene, ascorbic acid content. Management of waste by composting and
use of these composts in agriculture is a sustainable practice because of the increasing mineral fertilizer prices and the
resulting improvement in crop quality, organic waste diversion. This waste management system must be promoted to
maximize agronomic benefit, whilst ensuring the protection of environmental quality.

Key words: Agricultural waste, Aerobic, Anaerobic, Environment, Nutrients, Vegetable waste.

INTRODUCTION

Waste management is a global issue; worsen degradation (Wanas and Omran, 2006). In

by population and economic growth. It is an
increasingly serious problem in developing
countries like India. Generally agricultural
biomass waste either left to rot in the field or
burnt. The land filling of biodegradable waste
is proven to contribute to environmental

addition to causing environmental damage
through greenhouse gas emissions, this also
represents the loss of a valuable resource that
could used as nutrient resource for
conservation of environment and sustainable
development. Unscientific disposal causes an
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adverse impact on all components of the
environment and human health (Rathi, 2006;
Sharholy et al., 2005). Organic wastes are
considered as a rich source of macro and
micronutrients (Shah and Anwar, 2003).
Agricultural waste is any substance or object
from premises used for agriculture or
horticulture, which the holder discards, intends
to discard or is required to discard. It is waste
specifically generated by agricultural activities.
Vegetable waste includes damaged, rotten parts
of vegetables which are generally thrown. In
India, about 320 million tones of agricultural
waste are generated annually (Suthar et al.,
2005). The waste from the vegetable market is
collected and dumped into the municipal
landfills, causing a nuisance because of high
biodegradability (Bouallagui et al., 2004). This
result in loss of potentially valuable materials
that can be processed as fertilizer, fuel and
fodder (Baffi et al., 2005).

One of the best methods of this waste
management is composting. As a result of the
composting process, the waste volume can be
reduced to 50-85% (Sharholya et al., 2008).
Composting is one of the best solutions to
reduce the huge piles of organic wastes and
convert it in to a value added product. It is
one of the major recycling processes by which
nutrients present in organic materials are
returned back to the soil in plant available form
(Coker, 2006). Composting is controlled
decomposition and appropriate stabilization of
blended organic substrates that allow the
development of thermophilic temperature as a
result of biologically produced heat. The
biological treatment of agricultural wastes must
be done which will result into valuable nutrient
source (Paraskeva and Diamadopoulos, 2006).

Any organic-based material such as garden
waste, food-scraps, manure, sewage effluent,
sawmill waste, leaves and cardboard can, and
do, go into compost. Composts vary greatly
depending on their maturity and the type
(aerobic/anaerobic) and length of the
composting process (Wilkinson et al.,1998).
Compost has very high agricultural value. It is
used as fertilizer, and it is non odorous and free
of pathogens (Ahsan, 1999; Khan, 1994).
Finished compost is generally more superior to

un composted materials having more
concentrated of nutrients, narrower in C: N ratio
and also being effectively free from pathogens,
weed seeds and other potential contaminants
that cause pollution (Zia et al., 2003). Compost
is of great agricultural interest because of its
organic matter content (Tejada and Gonzalez,
2003). There is growing interest in the use of
organic amendments for reclamation of
degraded soils (Francis et al., 2006). Celik et
al., (2004) reported that the addition of organic
materials of various origins to soil has been one
of the most common rehabilitation practices to
improve soil physical properties. The principal
nutritional benefit given to crops from composts
usually is the N carried in slow-release form,
although composts can carry other nutrients
based on the feedstock (Chaney, 1990a, 1990b;
Wen et al., 1995). Composts have much to offer
as sources of other elements as phosphorus (P),
potassium (K), calcium (Ca), magnesium (Mg),
iron (Fe), manganese (Mn), copper (Cu), zinc
(Zn) and boron (B). Phosphorus concentrations
in composts are also high (He et al, 1995;
Vogtmann et al., 1993).

Composting can be done by two methods such
as aerobic and anaerobic methods. Aerobic
composting is done by NADEP method. The
NADEP method of making miracle compost was
first invented by a farmer named N.D.
Pandharipande living in Maharashtra (India).
Anaerobic composting can be done by
Bangalore Method which is carried out in pits.
Research must be carried out to compare the
efficiency and nutrient quality.

Limited research has been done to compare
beneficial effect of applying compost prepared
from agricultural waste and vegetable waste. It
is need to evaluate aerobic and anaerobic
method of composting also. This research aimed
to contribute to the identification of a system
of waste management by two types of
composting.

MATERIALS AND METHODS
Experimental site

The field experiment was conducted in the
research farm located at Shibala, Dist. Yavatmal,
Maharashtra during the period from 1 Jan 2008
to 30 June. 2008.
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Raw material and composting Process

The vegetable waste and agricultural waste was
collected from nearby local market and
agricultural farm. It was converted into good
quality compost by two types of composting
such as aerobic (NADEP) and anaerobic
(Bangalore pit) composting.

The NADEP method of making compost is
unique in making good large quantity of
compost with a minimum of human effort
within a specific period of time. The process
basically involves placing select layers of different
types of compostible materials in a simple, mud-
sealed structure designed with brick and mud
water. Bangalore method is an anaerobic
method conventionally carried out in pits.
Formerly the waste was anaerobically stabilized
in pits where alternate layers of solid waste and
cow dung were laid. The pit is completely filled
and a final soil layer is laid to prevent fly
breeding, entry of rain water into the pit and
for conservation of the released energy. The
material is allowed to decompose for 3 to 4
months after which the stabilized material is
taken out and used as compost. The process of
composting was followed as described by
Stoffella and Kahn (2001). Finally, dark brown
composts were obtained after 8o days. The
uniformly mixed samples (10ogm) of composts
by different methods were collected
immediately from the pits for nutrients analyses.

Organic amendments and experimental
plan

The experiment was conducted in truncated
porous earthen pots of approximately 10 liter
capacity (h=30.5 cm and d=26.0 cm). The pots
were initially filled up to 2.5 cm height with
12.5 mm normal size chips of stone
(aggregates), which were then covered with 2.0
cm thick layer of 1 to 5 mm size gravel to ensure
proper drainage of excess water. A layer of local
soil with 2.0 to 2.5 cm thickness was used above
the gravel bed and compost layer. All prepared
composts were then top fed (18 to 20 cm
thicknesses) into the pots at the rate as (1.0 kg
/pot). The six treatments were vegetable waste
Aerobic compost (VWNC), vegetable waste
Anaerobic compost (VWBC), agricultural waste
Aerobic compost (AWNC), agricultural waste

Anaerobic compost (AWBC), chemical
fertilizer (NPK) and control (CON) with four
replicates each. Fenugreek (Trigonella foenum-
graecum L.) seeds were sown about 1 - 1.5 cm
deep in the soil.

Fertilizer application and plant sampling

The fertilizers were applied at the recommended
levels of 40N:30P:30 K Kg/ha as urea: single
super phosphate: muriate of potash to fertilizer
treatment alone. Entire amount of P,O_and K O
was applied as basal dose for all the pots at the
time of cultivation and N was supplied 20 and
35 days after sowing (DAS) in two equal split
doses. Fenugreek was harvested after 50 days of
sowing and fresh yield, dry matter was
calculated. The fresh samples were used for
nutrient analysis.

Chemical analyses

The B carotene, Ascorbic acid, total chlorophyll
content was estimated in fresh fenugreek. The
leaf chlorophyll contents (a, b and total) were
estimated following Arnon (1961), using 8o %
acetone as a solvent for extraction of pigments.
The amount of a-carotene (Pro- vitamin A) was
estimated by extracting it in petroleum ether and
acetone (2:1) following the method described
by Knuckles et al. (1972). Ascorbic acid was
estimated by titration method given by
Sadasivam and Manickam (1992).

Statistical analyses

All the results were statistically analyzed using
analysis of variance (ANOVA) test and
treatments means were compared using the
least significant difference (C.D. p = 0.05) which
allowed determination of significance between
different applications (Mungikar, 1997).

RESULTS AND DISCUSSION

Analysis of composts prepared from
vegetable waste and agricultural waste

Table 1 shows nutrient contents of different
composts prepared by two methods used in
experiment. Fresh wt. gm/pot was same (1000
gm) in all cases. The dry matter gm/pot was
found more in the treatment of AWNC
compared to other treatments. Vegetable waste
NADEP Compost (VWNC) also shows highest
percentage of N, P, K, C as compared to other
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Table 1. Chemical analysis of compost samples prepared from waste

Treat Fresh  Dry matter N %

ments g/pot % g/pot % g/pot Ca P K ¢ b

VWNC 1woo 70.37 703.7 114 8.02 258 o021 o015 28,65 2513
VWBC 1wo00 69.08 690.8 1L03 7.1 274 017 0.2 27.44 26.64
AWNC 1000 73.21 7311 0.93 6.80 235 019 o014 28.02 3012
AWBC 1w00 72108 721.8 089 6.42 286 o015 013 2606 30.29

Vegetable waste aerobic compost (VWNC), Vegetable waste anaerobic compost (VWBC), Agricultural waste aerobic compost (AWNC),

Agricultural waste anaerobic compost (AWBC),

composts. However AWBC gave maximum
percentage of Ca. The C:N ratio was more in
AWBC and less in VWNC. The range of C:N ratio
in compost is in accordance with (Rao and
Dakhore, 1993).

The percentage P in the compost would be
expected to increase as decomposition proceeds.
These effects have indeed been noted
(Cooperband and Middleton, 1996) resulting in
compost containing 0.2 to 0.7% P (Warman and
Termeer, 1996).

Chlorophyll contents of fenugreek

The application of compost had significant
influence on leaf chlorophyll contents (a, b and
total) of fenugreek. Chlorophyll a, chlorophyll
b and total chlorophyll contents varied from
0.33-0.56, 0.54-0.71and 0.87-1.27 mg g™ leaf fresh
weight respectively (Fig. 1). Highest amount of
total chlorophyll was found in VWNC treated
fenugreek followed in order by VWBC, AWNC,
AWBC, NPK and lowest in CON.

The greater chlorophyll values in leaves of
fenugreek on plots treated with organic manure
are of importance because photosynthetic activity
and crop yield may increase with increased
chlorophyll content of leaves (William et al., 1990;
Ramesh et al., 2002). The minimum chlorophyll
in control treatment had been observed to
diminish carbohydrate production and a
restriction in the assimilating power of the plant
(Amany et al., 2006). Increase in chlorophyll a
and b contents of the fenugreek may contribute
to increased photosynthetic activity.

Chlorophyll (mg/gm)
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Fig.1. Chlorophyll contents(mg/gm) of fenugreek
asinfluenced by compost at 50 DAS

Ascorbic acid content of fenugreek

The application of compost had important
influence on ascorbic acid content of fenugreek.
The highest amount was found in VWBC
amended fenugreek followed by VWNC,
AWNC, AWBC, NPK and lowest in CON (Fig.
2). These results were confirmed as the findings
of Lundegardh et al. (2008) who showed that
organic manures increases ascorbic acid level,
compared to chemical fertilizer.

b Carotene content of fenugreek

B carotene is a precursor of vitamin A, the most
important nutrient for numerous body pro-
cesses. The application compost of different four
types had vital convince on f carotene content
of fenugreek. The highest amount was found
in fenugreek receiving VWNC and other com-
posts and less in NPK and CON (Fig. 3). Singh
et al., (2003) also indicated that organic manure
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increased Vitamin A content as compared to
chemical fertilizer.

All results are statistically significant over
control except chemical fertilizer treatment in
some cases.

Ascorbic Acid (mg/100gm})

™ Ascorbicacid

VWNC VWBC AWNC AWBC NPK CON

Fig. 2. Ascorbic acid (mg/100gm) contents of
fenugreek as influenced by compost at 50 DAS

B Carotene (mg/100gm})

* B Carotene

VWNC VWBC AWNC AWBC NPK

Fig. 3. B Carotene contents (mg/100gm) of
fenugreek as influenced by compost at 50 DAS

Biomass yield of fenugreek

Biomass yield of fenugreek after harvesting is
tabulated in Table 2. The maximum fresh weight
of spinach was found in VWNC treatment
followed in order by VWBC, AWNC, AWBC,
NPK and lowest in CON. Dry matter yield per
pot was also showed the same pattern. These
results are also supported by Fujiwara (1987),
who reported that totally decomposed compost
increased fresh weight of spinach by 1% and
dry weight by 5%. Composts prepared from
agricultural waste and vegetable waste increased
the yield of crop significantly as compared to
control. Application of composts prepared by
NADEP method and Bangalore method showed
better results than chemical fertilizer. However
NADEP method of composting is more effective
in increasing yield than Bangalore method as
reflected by results. Vegetable waste is more
suitable for compost making as compared to
agricultural waste, reason may be more water
and nutrient content in vegetable itself.

These findings are supported by many
researchers; Satyanarayana et al. (2002) found
maximum grain yield of rice with application
of organic manure and inorganic fertilizer.
Application of compost increased plant growth,
total chlorophyll as well as fresh and dry weight
of cucumber (Sanafawi, et al., 2006). Loecke
et al. (2004) also reported that composted
manure increased corn grain yield more than
fresh manure.

Table 2. Yield of fenugreek as influenced by composts prepared from waste

Dry Matter
Sr. No. Treatment Fresh wt. g/pot m 3 Yield (2)
1 VWNC 72.31+5.80 1..28 815 x0.58
2 VWBC 69.64+6.53 10.70 7.45+0.65
3 AWNC 60.08+6.15 n.06 7.640.61
4 AWBC 67.82+7.02 10.31 6.99+0.70
5 NPK 64.33+5.67 10.48 6.74+0.56
6 CON 5063 +5.83 1.62 5.88 +0.58
5.E. 318 0.32
C.D. . 8.18 0.83

480



Composting is economical and safe mean of
organic wastes management than other
approaches being used like land filling, burning
etc. The technology is, therefore cost effective
economically which result in reduction in the
use of chemical (Rizwan et al., 2006). There is
an urgent need for adopting integrated nutrient
supply system for promoting the efficient and
balance use of macro and micronutrients for
plants. The NADEP method of composting
actually enables the farmer to get around the
difficulty of generation of mass and to increase
the quantity of compost rapidly within a given
frame of time and without any significant
additional expense.

CONCLUSIONS

From the study it get cleared that vegetable
waste as well as agricultural waste can be
successively managed by composting used as
nutrient source for making compost. The
compost prepared from vegetable waste gives
better results as compared to compost
prepared from agriculture waste, but both
were superior than chemical fertilizer and
control. Compost not only increase the yield
of crop but also enhancing quality of crop as
reflected from increase in chlorophyll, a
carotene, ascorbic acid content. The recycling
of organic wastes and its development into a
value added product through blending/
enriching with certain nutrients and plant
growth regulators could not only help in
achieving high productivity in agriculture but
also in maintaining sustainable environment.
NADEP method of composting is better than
Bangalore  composting.  Agriculture
departments can cooperate with rural
development departments and organizations
to organize production of NADEP compost on
a large scale as the system makes available to
the farmer a fairly large amount of compost
on a sustainable basis without requiring
continuous financial inputs. The NADEP
method of compost manufacture can also
provide the basis of a rural development
scheme which will not only employ idle labour
in the manufacture of a socially useful
product but would also enhance incomes as
the compost produced has a ready demand
among farmers.
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