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ABSTRACT

Calotropis gigantea is a plant grown almost everywhere and has no economic use. Leaves
of Calotropis gigantea plants were composted with sheep dung. Composting conditions were
maintained and samples were withdrawn at 30, 60 and 90 days of composting and analysed for pH,
electrical conductivity, Ca®*, Mg, CI", total organic carbon, total nitrogen, available phosphorus and
available potassium. Results show that contents of these parameters changes with time and at 90
days nutrient rich compost is obtained with decreased concentration of chloride.
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INTRODUCTION

To feed the ever-increasing human
population we have to increase agricultural production
using more concentrated forms of plant nutrients as
chemical fertilizers but some adverse effects of
chemical fertilizers on soil health and environment
are also reported like application of ammonium
sulfate produces acidic conditions (due to sulfuric
acid), reaction of ammonia (produced from urea)
with water produce alkaline (pH 11.0) ammonium
hydroxide, both the situations kills microorganisms,
seeds and seedlings. Chemical fertilizer contains
heavy metals and radionuclides of uranium, thorium
and polonium in large amount'2 and their continuous
use result in accumulation of heavy metals and
radionuclides in soil. The safe way to save the
natural ecology of soil is to adopt integrated nutrient
management technique which includes application
of both, organic and inorganic fertilizers. Organic
fertilizers are slow release fertilizers and releases
nutrients as per the need of crop plants so there
is no chance of nutrients leaching or evaporation.

Besides this organic fertilizers contains almost all the
essential plant nutrients whereas chemical fertilizers
contain only major nutrients. Proper plant growth and
hence better yield requires supply of all the required
nutrients. Compost is one form of organic fertilizers
produced by microbial degradation of a number
of degradable organic wastes through activities
of aerobic microorganisms in moist environment.
Application of compost promote plant growth®® and
it may be a part of integrated nutrient management®.
Composting requires presence of microorganisms
for degrading the waste material used for it. The
main source of microorganisms is dung. Sheep are
small ruminant animals of Family- Bovidae and Sub-
family- Caprinae. They are reared in many parts of
world for wool and mutton. The population of sheep
in India in the year 2012 is 65.06 million. Calotropis
giganteais a medicinal plant grown on variety of soil
types but it contains poisonous milky juice so it is
not used for grazing or other means. Present study
aimed to prepare compost using leaves of Calotropis
gigantea and sheep manure.
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MATERIALS AND METHODS

Composting

Leaves of Calotropis gigantea and sheep
dung were collected locally and put in a 2x2 feet sized
above ground pit prepared using bricks under shade.
A sample of sheep dung was kept aside for analysis
before mixing it with leaves of Calotropis gigantea.
The mixture of dung and leaves was sprinkled with
water and mixed well. Putting of dung and leaves
in pit was count as zero day of composting (DOC).
Now the mixture was left untouched for next six days.
On seventh day the mixture was opened, moist with
water, mixed well and again put in pit as a heap. This
process is called turning and it was given at every
seven day interval upto 90 DOC. Till 90 DOC only
watering and turnings were given, no other activities
were done with composting material.

Analysis

Composting samples were withdrawn from
pitat 0, 30, 60 and 90 DOC and analysed for pH (pH
meter), electrical conductivity (conductivity meter),
calcium, magnesium and chloride’, total organic
carbong, total nitrogen®, available phosphorus'™ and
available potassium''. The zero day sample was
analysed only for C:N ratio. Sheep dung sample
before composting was also analysed for above
stated parameters and contains pH (8.49), electrical
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conductivity (1.05 mS/cm), Ca?*" (0.033%), Mg?*
(0.02%), ClI'- (0.11%), total organic carbon (17.17%),
total nitrogen (0.56%), available phosphorus (229.6
kg/ha) and available potassium (224.0 kg/ha).

RESULTS AND DISCUSSION

Physico-chemical parameters

The pH of sheep dung alone before
composting was 8.49 and after its composting
with leaves of Calotropis gigantea for 90 days, it
remains 8.50 which shows that composting does
not affect pH and it remains alkaline throughout the
composting process (Table-1). On the other hand a
sharp decrease in values of electrical conductivity
was observed. Data presented in Table-1 show that
the electrical conductivity of composting material
decreased by 52.38, 31.43 and 79.05% compared
to that of sheep dung before composting after 30,
60 and 90 days of composting. A fluctuation in
contents of calcium, magnesium and chloride ions
was observed before and after composting. Before
composting the value of calcium, magnesium and
chloride ions in sheep dung were 0.033, 0.02 and
0.11% which fluctuates to 0.024, 0.046 and 0.041%
after composting (Table-1).

Alkaline pH of compost is due to
ammonification. Change in pH during composting

Table 1: Physico- chemical parameters of composting
material at different days of composting

Days of pH EC (mS/cm) Ca* (%) Mg?* (%) CI' (%)
composting

30 8.35 0.50 0.016 0.017 0.030
60 8.19 0.72 0.024 0.046 0.030
90 8.50 0.22 0.024 0.046 0.041

Table 2: Available nutrients at different days
of composting (kg/ha)

Table 3: Total organic carbon, total nitrogen
and their ratio in composting material at
different days of composting

Days of Phosphorus Potassium Days of TOC (%) Total N (%) C:N

composting (P,0,) (K,0) composting

30 128.8 537.6 30 12.55 0.41 25.10
60 235.2 492.8 60 8.9 0.42 21.19
20 308.0 604.8 20 7.15 0.44 16.25
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Table 4: Changes in C:N ratio with composting time

Days of C:N Difference of C:N between % decrease over
composting compost and initial mixture initial content

0 38.10

30 25.10 13.0 34.12

60 21.19 16.91 44.38

90 16.25 21.85 57.35

is well documented'>'. Electrical conductivity is
due to calcium and magnesium ions. Calcium and
magnesium are released during mineralization
of wastes by microorganisms. Chloride ions are
reduced by 62.72% after composting than that of
before composting which shows that composting is
an effective means to detoxify the chloride toxicity. A
sharp decrease in chloride ions shows mineralization
of chlorinated compounds®'¢. The calcium released
during mineralization may be used to maintain the
pH of composting material alkaline and hence free
calcium is decreased.

Available phosphorus and potassium

Data regarding available phosphorus and
potassium are presented in Table-2. Data reveals
that their contents increased by 34.15 and 170.0%
respectively at maturity compared to that of sheep
dung alone before composting. Increase in content
of available phosphorus and potassium during
composting due to solubilization effect of heat and
various acids produced is very natural'”'8.

Total organic carbon, total nitrogen and C:N
ratio

Organic carbon decreased continuously
with the age of compost (Table-3). In sheep dung
alone before composting organic carbon was
17.17% which decreased to 12.55, 8.90 and 7.15%
after 30, 60 and 90 days of composting which was
26.91, 48.17 and 58.36% decrease compared to
before composting. Total nitrogen content in sheep
dung alone before composting was 0.56% which
decreased to 0.41% after 30 days of composting

but thereafter it increased and reaches to 0.42 and
0.44% level after 60 and 90 days of composting
(Table-3). Data clearly show that there was a slight
change in total nitrogen content during composting
and after composting its value decreased than that
of sheep dung alone. Nitrogen may be utilized for
microbial cell growth or lost by ammonification.
Ratio of organic carbon to total nitrogen at zero
days of composting, when sheep dung was mixed
with leaves of Calotropis gigantea, was 38.10 which
decreased by 34.12, 44.38 and 57.35% after 30, 60
and 90 days of composting (Table-4). Reduced C:N
ratio after composting was reported previously'®.
Organic carbon is being utilized by microorganisms
presentin compost as energy source and its reduced
amount reveals decomposition of waste by microbial
action®. A portion of this carbon is assimilated by
microbial cells and some part is lost as carbon
dioxide?'24,

CONCLUSION

On the basis of findings of study it can be
concluded that sheep dung and leaves of Calotropis
gigentea can be composted successfully and
produces nutrient rich compost.
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