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Abstract

of Flowers

Huge quantity of Bombax ceiba flowers remains unutilized for beneficial purpose and burnt as wastes by villagers. The vermicomposting
experiment showed that good quality nutrient rich vermicompost having 1.13% N, 0.48% P, 2.68% K, 0.55% Ca, 0.69% S and 2.29% Na could be
prepared within 57 days from a mixture of equal quantity of flower and cow dung with the help of Eisenia fetida earthworms. Vermicomposting
of this flower was also possible with addition of one fourth or even no cow dung. Flower cow dung ratio, however, played a significant role in
effective vermicomposting of Bombax ceiba flowers. Application of nutrient additives like 0.5% urea, 0.5% rock phosphate and 2.5% Mahua seed
cake during initial preparation of compost beds helped to improve nutrient status of vermicompost. Vermicomposting being easy and low-cost
procedure should be followed by villagers for beneficial utilization of these beautiful flowers.
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Introduction

Bombax ceiba Linn, (Family: Bombacaceae), is a straight tall
trunk tropical deciduous tree commonly known as red silk cotton
tree, Indian red Kapok tree, Shimul (in Bengali), Semal (in Hindi),
Sumbal (in Panjabi) and Ximolu (in Assamese). The tree is well
known for its beautiful crimson red flowers with 5 petals; usually
appear in the spring (March / April) before the new foliage. The
flowers are used in some places to make natural colour for Holi
the festival of colours in India. Water extract of this flower has also
been found to be useful as a natural acid base indicator safer than
synthetic indicators [1]. This tree is grown throughout India and
other parts of tropical and subtropical Asia (Vietnam, Thailand,
Malaysia, Indonesia, southern China, Taiwan and eastern parts of
Pakistan, etc.), Australia and Africa. The plant is popular among
the tribal communities for the treatment of various diseases.
Almost every part of these trees i.e. the seeds, flowers, roots,
and barks have a long history of medicinal uses. The paste of
flowers and leaves are applied externally to relieve swellings,
boils, and various skin conditions. The flowers, which exhibit
hepatoprotective effect due to its antioxidant potential, are also
used as home remedy for the treatment of jaundice and spleen
enlargement [2]. This tree is very useful for soil conservation as
well as reclamation of wastelands, mine spoils and barren areas.
Though flowers have medicinal value, but huge quantities of
flowers are found lying unused under the trees during flowering

season. Poor people usually collect these flowers as waste
material for burning as cooking fuel. Sannigrahi [3] showed that
both flowers and dry leaves of Bombax ceiba were good resource
materials for preparing nutrient rich vermicompost with the help
of Perionyx excavatus earthworms. Since vermicompost plays
an important role in the success of organic farming preferred
worldwide, vermicomposting of different organic waste materials
is gaining importance. With the modernization of farming
technology cattle rearing is also drastically reduced by marginal
farmers in India, resulting less availability of cow dung in village
level which ultimately hinders the promotion of vermicomposting
among villagers [4]. Cow-dung is essential for vermicomposting
of any organic wastes since it reduces the carbon nitrogen ratio
of the composting materials, helps as starter medium to multiply
microorganisms required for decomposition of wastes and acts as
food for initial nourishment of epigenic earthworms.

Butpeople sometimes mix cow dung, less or more, with organic
wastes depending on its availability during vermicomposting.
Sannigrahi and Chakrabortty [5] reported that vermicompost,
prepared from leaves of cabbage (Brassica oleracea var. capitata),
cauliflower (Brassica oleracea var. botrytis) and knolkhol
(Brassica oleracea var. gongylodes) mixed with half quantity of
cow dung (weight wise) using Eisenia fetida earthworms, were
found to have significantly higher nutrient contents than those
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prepared after mixing with one fourth, equal or double quantity
of cow dung. Addition of different nutrient additive such as urea,
rock phosphate and muriate of potash with raw materials before
vermicomposting also has some impact on vermicomposting and
quality of vermicompost [6]. Not much research on these lines
has been done on vermicomposting of Bombax ceiba flowers.
An attempt was, therefore, made to find out the requirement of
optimum quantity of cow dung for vermicomposting of those
beautiful but unused flowers and also to evaluate the quality of
vermicompost prepared adding some nutrient additives like urea,
Purulia rock phosphate and Mahua (Madhuca indica) seed cake
during initial bed preparation.

Materials and Methods

About 140 kg Bombax ceiba flowers were collected in April
2017. 5kg flowers of each was mixed thoroughly with different
quantities of cow dung (1.25kg, 2.5kg, 5kg and 10kg) after
making slurry with water separately in triplicate and made
heap on the cemented floor inside a room. Other 12 beds were
prepared simultaneously by mixing 5kg flowers with 5 kg cow
dung following similar way. Among these 12 beds, each three
beds were mixed with 50gm urea, 50gm Purulia rock phosphate,
50gm Mahua seed cake and 250 gm Mahua seed cake separately.
Three beds were also made as control treatment by taking only
Skg flowers each mixed with sufficient water for making those
beds moist like other beds. All beds were arranged in randomized

Table 1: Treatment details with quantity of vermicompost harvested.

block design inside the room and covered each separately with
black polythene sheet for facilitating initial temperature rise in
the beds, quick decomposition of flowers and avoiding breeding
of fly and other insects. Treatment details are mentioned in Table
1. The powdered Purulia Rock Phosphate (100 mesh) contained
9.87% total P, 0.004% water soluble P, 1.25% citrate soluble P,
8.62% citrate insoluble P, 7.8% Ca, 5.6% Mg and 0.87% Fe [7].
Mahua seed cake, on the contrary, contained 2.5% Nitrogen, 0.8%
Phosphate (P,0,), 1.2% Potash (K,0) and 0.3% Sulfur. Cow dung,
however, had 0.5% Nitrogen, 0.4% Phosphate and 0.3% Potash.
Beds were thoroughly mixed twice after seven and fifteen days to
avoid any dry un-decomposed portion and heaps were made every
time. Fifty numbers healthy adult Eisenia fetida earthworms were
released on the top of the mixture after second mixing and beds
were covered with moist gunny bags replacing polythene sheet
for facilitating proper moisture and aeration. Regular monitoring
was done to maintain about 80 percent moisture in the beds by
spraying water from hand sprayer and to protect earthworms
from predators like frogs and red ants. After completion of
vermicomposting as observed by physical verification, the
black coloured loosely granular vermicompost from each bed
was spread in the shade for partial air drying after separating
earthworms by hand picking. Weight of vermicompost from each
bed was recorded after sieving through 2 mm sieve and samples
were kept in plastic bottles separately for chemical analysis.

Materials mixed with 5kg Bombax
ceiba flowers Flower cow | Days of harvesting | Vermi-compost Moisture (%) in pro-
Treatment Nos. . R o
dungratio | ofvermi-compost | harvested (kg) | cessed vermi-compost
Cow dung (kg) | Nutrient additives (g)
1 0 0 Control 71 1.2(24)* 250.4
2 1.25 0 01:00.3 64 2.0 (32) 216.3
3 2.5 0 01:00.5 64 3.0 (40) 133.7
4 5 0 1:01 57 5.4 (54) 102.6
5 10 0 1:02 68 8.2 (55) 66.8
6 5 Urea - 50g 1:01 57 6.5 (65) 111.5
7 5 RP-50g 1:01 57 5.0 (50) 84.1
8 5 M cake - 50g 1:01 57 5.2 (52) 76.7
9 5 M cake - 250g 1:01 57 5.5 (55) 82.5

*Percentage of bed materials harvested as vermicompost

The pH of vermicompost samples was determined from1:2
compost: water mixtures using Systronics digital pH meter.
Total nitrogen was estimated following Kjeldahl digestion and
distillation method. Total Potassium, Sodium and calcium were
determined using flame photometer while Phosphorus and Sulfur
using spectrophotometer from the extract of Diacid (Conc. HNO3
and HClO4) digestion of samples [8]. Results were calculated on
oven dry basis and analyzed statistically.

Results and Discussion

Since flowers were soft in nature, vermicomposting was
quicker and took only 57 to 64 days for converting Bombax ceiba
flowers to vermicompost by Eisenia fetida earthworms in presence
of cow dung Table 1. Even in control treatment i.e. without cow
dung, vermicomposting was completed in 71 days which was
obvious as earthworms took some time to adopt initially in the
environment of partially decomposed flowers without cow-dung.
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Addition of cow dung with flowers in 1:1 ratio became more
favourable to earthworm for vermicomposting with lesser time.
Addition of nutrient additives did not show any effect in case
of completion of vermicomposting. However, more cow dung
application with flowers (2:1 ratio) delayed vermicomposting.

The harvesting data showed that about 50 percent bed
materials could be harvested as vermicompost when equal
quantity of flowers and cow dung were mixed and fed to
earthworms. Mixing with less quantity of cow dung resulted less
percentage of vermicompost production indicating noncompletion
of vermicomposting of flowers with less or no addition of cow
dung. Among nutrient additives, 0.5 percent urea addition
recorded higher harvesting of vermicompost (65%), might be
due to favourable change in carbon nitrogen ratio, while other
remained ineffective in relation to vermicompost production.
It is also interesting to note that vermicompost produced from
Bombax ceiba flowers with less quantity of cow dung hold more
moisture in comparison to other treatments after harvesting,
partial air drying and sieving. Comparatively less moisture
content in vermicompost was recorded in treatment 5 where
maximum quantity of cow dung was mixed with flower. The result,
Table 2: Total macro-nutrient status of vermicompost.

therefore, showed that flower-cow dung ratio played a significant
role in vermicomposting. The pH of vermicompost as presented in
Table 2 was neutral in nature which decreased slightly with more
addition of cow dung. Lowest pH (5.2) was, however, recorded
in Treatment 9 where extra 250g Mahua cake was added with
10 kg flower-cow dung (1:1) mixture. Total nitrogen content of
vermicompost prepared from only Bombax ceiba flowers was
found maximum (2.29%) which gradually decreased to 0.71%
with addition of more and more cow dung. This might be due to
dilution effect as cow-dung contained less quantity of nitrogen
than flowers. Similar dilution effect due to addition of cow dung
during vermicomposting of leaves of cole crops was also reported
earlier [5]. Addition of urea and mahua cake increased the nitrogen
status in vermicompost due to availability of more nitrogen in
them as compared to cow dung. Conservation of nitrogen might
have taken place due to increase in cellulolytic microorganisms in
compost beds by decreasing denitrifying bacteria with addition
of nutrient additives [9]. Equal quantities of Flower - cow dung
mixture (Treatment 4) recorded comparatively better nitrogen
status probably due to better microbial and earthworm activities.

Treatment Numbers pH (1:2) Total nutrients (%)
Nitrogen Phosphorus Potassium
1 6.8 2.29 £0.04 0.68 +0.03 5.68 +0.07
2 6.8 1.64 +0.04 0.61 +0.03 3.36 £0.06
3 6.8 0.87 +0.02 0.54 +0.03 1.85 +0.05
4 6.2 1.13+0.03 0.48 +0.02 2.68 £0.08
5 6 0.71+0.04 0.46 +0.02 1.48 £ 0.03
6 6.5 1.17 £ 0.03 0.47 £ 0.04 1.61 +0.04
7 6.3 0.98 +0.03 0.71 +0.02 1.36 £ 0.05
8 6.2 1.06 £ 0.02 0.48 +0.06 1.43+0.04
9 5.2 1.37£0.03 0.59 £ 0.05 1.52 £ 0.04
Table 3: Total calcium, sulfur and sodium contents in flower vermicompost.
Treatment Numbers Total contents (%)
Calcium Sulfur Sodium
1 1.49 +0.07 1.01+0.11 4.04 £ 0.04
2 0.92 +0.04 0.59 £ 0.08 2.71+£0.06
3 0.56 +0.04 0.71+0.07 1.75+0.04
4 0.55+0.05 0.69 +0.07 2.29 £0.05
5 0.48 +0.03 0.56 £ 0.09 1.32+0.03
6 0.54 +0.04 0.44 £ 0.02 1.58 £ 0.03
7 0.59+0.03 0.49 £ 0.03 1.40 +0.03
8 0.49 £ 0.03 0.51+0.04 1.42 +0.03
9 0.61+0.03 0.65 +0.07 1.45+0.02

Similar to nitrogen, total phosphorus content (0.46 to 0.68%)
was also found higher in vermicompost prepared from flowers
only and reduced gradually with addition of more quantity

of cow dung. Addition of rock phosphate and Mahua cake
during vermicomposting recorded better phosphorus content
due to better phosphatase activity of earthworms. Beneficial
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impact of application of small quantity rock phosphate during
vermicomposting of paddy straw was also reported earlier by
Sannigrahi et al [6]. Total potassium content was also very high
(5.68%) in vermicompost prepared from flowers alone (Control
treatment) and its significant reduction due to dilution effect with
addition of more cow dung (containing less potash) was clearly
noticed since the added cow dung was having very less quantity
of potassium than flowers. Comparatively better major nutrient
status in treatments 4, 6 and 9 suggested better earthworm
activity under favorable environment. Table 3 depicted analytical
data in relation to total calcium, sulfur and sodium content in
vermicompost. Calcium, sulfur and sodium contents varied from
0.49 to 1.49%, 0.44 to 1.01% and 1.32 to 4.04% respectively
and showed similar trend like major nutrients discussed earlier,
confirming clear dilution effect with addition of more cow dung
with Bombax ceiba flowers. Application of Mahua cake and Rock
phosphate during vermicomposting showed some positive impact
on availability of these nutrients.

Conclusion

Vermicomposting experiment and chemical analysis of
processed vermicompost, therefore, proved that Bombax flowers
was a good resource material for producing nutrient rich good
quality vermicompost and should not be wasted by burning.
Flowers mixing with equal quantity (weight wise) of cow dung
were recorded as the best mixture for efficient vermicomposting
and that was even possible with less or no cow dung. Addition
of 0.5% urea, 0.5% rock phosphate and 2.5% Mahua seed cake
recorded improvement in quality of vermicompost by increasing
nutrient status and earthworm activity. Flower-cow dung ratio

@ @ This work is licensed under Creative
Commons Attribution 4.0 License

played a significant role on vermicomposting of Bombax ceiba
flowers.
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