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ABSTRACT

The present investigation aimed to found the effect of feather degraded soil on the growth parameters, proximate
contents, vitamins and minerals content of Centella asiatica L. (Vallarai). The growth parameters are leaves colour, leaf
length, leaf width, number of branches, shoot length (cm) and root length (cm) were recorded. The proximate contents
are dry matter, crude fiber, crude protein, ash, crude fat and carbohydrate were analyzed from the Centella asiatica
leaves. The Vitamins like A, C and B6 were determined and estimated. The mineral contents were estimated this plant
sample such as calcium, magnesium, asiatica leaf was (21.1+0.03mg), MIRR1 (21.9+0.08mg), MIRR2 (22.1+0.11mg) and
MIRR3 (22.5+0.84mg) recorded respectively. Furthermore, the proximate, vitamins and minerals were enhanced by
feather degraded soil than the untreated soil. So, the present study concluded that the feather compost have potential

nitrogen content and also used in the agricultural field.
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Maintenance of maximum agriculture productivity is a
prerequisite to cater the demands of growing population [1].
Throughout the world, synthetic fertilizers are utilized to boost
crop productivity. When these fertilizers are used excessively,
rainwater gradually carries them into water systems and
eutrophication results. Agronomists and environmentalists have
recently taken a great interest in numerous biological methods
for increasing agricultural output [2]. Preparation of
biofertilizers using chicken feather wastes is attracting the focus
of many research scientists. Feather meal is a cheap and easily
available source of nitrogen (15% N) and may serve as a
potential biofertilizer [3].

Feathers are the major by-products of poultry industry
and considered as waste. Feathers (composed of protein keratin)
are metabolized by a number of microorganisms as a source of
carbon and nitrogen. Degradation of feathers results in
production of amino acids and peptides which can be employed
as precursors for plant growth-promoting metabolites.

The plant growth-promoting activity of protein
hydrolysates could also be effectively applied in agriculture [4].
Thus, microbial degradation of feather represents an alternative
for development of slow-release nitrogen fertilizers. The
degraded product of chicken feathers could generate
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appropriate amount of tryptophan which is the key source of
IAA synthesis [5]. Feather hydrolyzate for application as
organic, environmentally friendly, safe and cost-effective
fertilizers for sustainable agricultural production as the
uncontrolled use of synthetic fertilizers causes adverse effect on
human health and environment. Feathers degraded by
keratinolytic bacteria can convert to nutritionally useful feather
lysate, which contain amino acid, peptides and ammonium ions
[6]. The use of feather hydrolysate as a slow-release
nitrogenous fertilizers and plant growth promotion of
agricultural crops [7]. Soil treated with feather hydrolyzate
increase the water holding capacity, N, C, P, K and other
mineral content of the soil favouring the growth of plants [8].
So, in the present study focused on the analyses of degraded
feathers used as a manure for the growth and development of
Centella asiatica.

MATERIALS AND METHODS

Degraded feather

Degraded feathers (fertilizer) were purchased from
Indian Biotrack Research Institute, Thanjavur, Tamil Nadu.
The collected sample was brought to the laboratory in polythene
bag and stored in room temperature for further uses.

Plantation of Centella asiatica

Several plant cuttings of randomly sampled individual
plants of C. asiatica were collected from Indian Biotrack
Research Institute Garden, Karuvakurichi, Mannargudi. The
cuttings of plantlets were more or less uniform size containing
four leave condition were planted in earthen shallow pots in
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greenhouse conditions. Ten plants for each treatment were
planted separately for experiment. Planting was done in
September 2021 and sufficient amount of water was provided
for irrigation purpose for each treatment. All pots and
treatments were rotated each week to counter any positional
effects of pots within treatments [9].

Soil treatment
The soil was treated by degraded feather with different
concentration such as 25, 50, 75mg and untreated soil was
considered as a control [10].
Control: Soil only
MIRR 1: Soil 1kg / Degraded feather 25mg
MIRR 2: Soil 1kg / Degraded feather 50mg
MIRR 3: Soil 1kg / Degraded feather 75mg

Growth measurement

Data on yield and morphological traits were recorded in
October 2021. Replications, selected randomly were used for
the observations. The phenotypic characters such as colour of
leaves, leaf length (cm), leaf width (cm), number of branches
(ns), shoot length (cm) and root length (cm) were measured
[11].

Proximate analysis of Centella asiatica

The moisture content was determined by drying at 105°C
in an oven until a constant weight reached. For total ash
determination, the leaf sample was weighed and converted to
dry ash in a muffle furnace at 450°C for incineration. The crude
fat content was determined by extraction with n-hexane using a
Soxhlet apparatus. Kjeldahl method was used for crude protein
determination [12]. Carbohydrate content was determined by
calculating the difference between the sums of all the proximate
compositions from 100%.

Vitamin and mineral analysis [13]

The amount of vitamin A was determined using ultra
performance liquid chromatography (UPLC) method [14],
Vitamin C [15] and vitamin Bs was estimated by AOAC [16].
The minerals such as calcium, magnesium, iron, phosphorus
and sodium were determined [17].

RESULT AND DISCUSSION

In the present investigation was revealed that the
following results from the Centella asiatica. Growth traits are
observed at 30" days such as colour of leaves are dark green,
leaf length (2.81+0.05cm), leaf width (3.12+0.11cm), number
of branches (6.35+0.00ns), shoot length (12.7+0.08cm) and root
length (0.86+0.12cm) are highly observed in the treatment of
MIRR 3 (combination). These growth parameters of Control
(untreated), MIRR 1 and MIRR 2 treatments were less than the
MIRR 3 (Table 1). The Centella asiatica measured traits of
leaves varied significantly with soil type, the leaf traits, the
extent of variation was the highest. There was no significant
difference in leaf number among the various soil treatments.
Growth of root was also affected significantly with soil type
[18]. The plant treated by both NPKOZ Pot (M = 20.00, SE =
2.97) and NPKOZ Verti (M =21.20, SE = 1.88) exceeded more
than 20 leaves. The Centella asiatica root length 12 — 15 cm,
root diameter 1.5 — 2.5 cm, leaf length 1.5 — 2.0 cm and leaf
broad 0.5 — 1.0 cm noted from the untreated clay and leaf broad
0.5—1.0 cm noted from the untreated clay soil [19-20]. The leaf
surface area (12.58%), leaf blade width (12.43%), and leaf
blade length (10.28%), which were collectively greater than the
eigenvectors of the total variation of morphological parameters
[21]. The Centella asiatica leaf size varied from 5.00 to 7.70cm
in length and from 5.30 up to 9.00cm in width. Leaf area ranged
between 27.69 and 79.22cm [22].

Table 1 Effect of degraded feather on the growth and development of Centella asiatica

Phenotypic characteristics Control MIRR 1 MIRR 2 MIRR 3
Colour of leaves Flourescent green Green Dark Green
Leaf length (cm) 1.73+0.08 1.91+0.11 2.43+0.12 2.81+0.05
Leaf width (cm) 2.11+0.05 2.75+0.11 2.93+0.08 3.1240.11
Number of branches (ns) 3.55+0.33 4.55+0.00 4.33+0.33 6.35+0.00
Shoot length (cm) 10.6+0.29 11.4+0.17 11.840.14 12.7+0.08
Root length (cm) 0.33+0.03 0.66+0.080 0.43+0.14 0.86+0.12

The values are expressed with mean + standard deviation

In the present study is takes that the proximate analysis
were revealed the following results such as dry matter
(93.8£0.09%), crude fiber (3.24+0.06%), crude protein
(12.8+0.55%), ash (3.17+0.05), crude fat (2.76+0.43%) and
carbohydrate (78.68+1.71%) are high found to be recorded in
MIRR 3. All the proximate content are high quantity when
compared with the other treatments like control, MIRR 1,
MIRR 2 (Table 2). The proximate composition of Centella
asiatica leaf meal (CSP) was presented. Dry matter content of
CSP was 90.44% while those of crude protein, crude fibre, ether
extract and total ash are 13.06%, 16.14%, 2.01% and 4.07%
noted [23]. The 50% Carbonized Rice Hull + 50% Composted
sawdust was got the highest dry matter content, 50% Vermicast
+50% Cocopeat was obtained the ash content of 1.64%, Garden
Soil + Vermicast + Cocopeat + Composted Sawdust (25% each)
was obtained the highest protein content with 1.42% and 50%
Carbonized. Rice Hull + 50% Composted Sawdust was
obtained the heaviest weight with 1.95% [24] and the Centella
asiatica ash content of 0.77-3.54g/100g was reported [25].

Vitamin and mineral contents were analyzed from the
experimental plant. The vitamins like A, E, C, B, and Bs were

analyzed from Centella asiatica leaf and observed vitamin A, C
and Bs in each concentration of degraded feather treated and
untreated Pots. Vitamin A was quantified as followed
0.29+£0.05mg in control, 0.32+0.07mg in MIRR 1,
0.31+0.01lmg in MIRR2 and 0.35+£0.08 mg in MIRR3 were
recorded. Vitamin C was quantitatively and followed by
0.67+0.21mg in control, 0.68+0.03mg in MIRR1, 0.71+0.11mg
in MIRR2 and 0.73+0.55mg MIRRS3 recorded and vitamin Bg
was analyzed and quantitatively and followed by 0.68+0.00mg
in control, 0.71+0.87mg in MIRR1, 0.69+0.35mg in MIRR2
and 0.731£19.1mg in MIRR3 was recorded respectively and
0.73£19.1mg (Table 3). The Centella asiatica leaf meal
contains appreciable quantity of calcium, magnesium, iron,
phosphorus and sodium. Vitamins A, C and Bg are readily
available in the leaf meal while E and B; are not available [26].
The determined in low amount of vitamin C content in Centella
asiatica leaves and also had been higher amount of protein and
iron content [27]. The Centella asiatica have rich in the content
of vitamins: vitamin C (7 mg/100 g), vitamin A (738 IU),
vitamin B1 (0.09 mg/100 g) was estimated in the respective
method [28]. Consumption of 100g of C. asiatic leaves could
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cover 10 to 21% of vitamin A was observed [29], stated that the
imported variety Centella asiatica had significantly higher

content of iron content (74.3 + 34.1mg/100g dry weight) was
noted in the results of the plant.

Table 2 Proximate analysis of degraded feather treated Centella asiatica

Parameters percentage (%) Control MIRR 1 MIRR 2 MIRR 3
Dry matter 91.3+0.05 92.5+0.03 89.7+0.01 93.8+0.09
Crude fiber 2.53+0.07 3.05+0.03 2.87+£0.11 3.24+0.06
Ash 11.4+0.31 11.8+0.08 12.1+0.29 12.8+0.55
Crude protein 3.11+0.14 2.84+0.34 2.99+0.87 3.1740.05
Crude fat 2.34+0.07 2.49+0.02 2.38+£0.14 2.76x0.43
Carbohydrate 63.05+1.02 68.73+0.86 73.55+0.97 78.68+1.71

The values are expressed with mean + standard deviation

Table 3 Effect of degraded feather on the growth and development of C. asiatica and its analysis of vitamins

Vitamins Control MIRR 1 MIRR 2 MIRR 3
A 0.29+0.05 0.32+0.07 0.31+0.01 0.35+0.08
E - - - -
C 0.67+0.21 0.68+0.03 0.71+0.11 0.73+0.55
B: - - - -
Bs 0.68+0.00 0.71+0.87 0.69+0.35 0.73+19.1

The values are expressed with meanz standard deviation

Table 4 Effect of degraded feather on the growth and development of C. asiatica and its analysis of minerals

. Quantity (mg/100qg)
Minerals Control MIRR 1 MIRR 2 MIRR 3
Calcium 21.1+0.03 21.9+0.08 22.1+0.11 22.5+£0.84
Magnesium 2.88+0.01 2.98+0.07 2.94+0.00 3.05+0.06
Iron 0.17+0.08 0.18+0.04 0.18+0.01 0.19+0.07
Phosphorus 2.67£0.24 2.53+0.01 2.74+0.33 2.94+0.05
Sodium 7.48+0.03 7.89+0.11 8.05+0.14 8.35+0.38

Mineral contents were estimated in each untreated and
treated plant of Centella asiatica. The mineral contents were
estimated this plant sample such as calcium, magnesium,
asiatica leaf was (21.1+0.03mg), MIRR1 (21.9+0.08mg),
MIRR2 (22.1+0.11mg) and MIRR3 (22.5+0.84mg) recorded
respectively. The magnesium was observed followed the
control (2.88+0.01mg), MIRR1 (2.98+0.07mg), MIRR2 control
(2.88+0.01mg), MIRR1 (2.98+0.07mg), MIRR2
(2.94+0.00mg) and MIRR3 (3.05+£0.06mg) recorded. The iron
content of each sample was control (0.17+0.08mg), MIRR 1
(0.18+£0.04mg), MIRR 2 (0.18+0.01mg) and MIRR 3
(0.19+0.07mg) recorded. The phosphorus content may have
control (2.67+0.24mg), MIRR 1 (2.53+0.01mg), MIRR 2
(2.74+0.33mg) and MIRR 3 (2.94+0.05mg) recorded. The
sodium has in control (7.48+0.03mg), MIRR 1 (7.8940.11mg),
MIRR 2 (8.05+0.14g) and MIRR 3 recorded (8.35+0.38mg)
was recorded respective plant materials. The minerals such as
Ca (171 mg/100 g), P (32 mg/100 g), K 468.59 mg/100 g) and
Fe (5.6 mg/100g) was analyzed [30]. According to the facts of
the latest study, C. asiatica leaves had a sizable amount of ash,
crude fibre, and carbohydrates. The primary nutrient found in
leaves is carbohydrate [31]. Ash content overall in plant matter
consists of both physiological and non-physiological ash, and
acid insoluble ash, which is a component of total ash and a sign

of the presence of silica, in contrast, water soluble ash is the
water-soluble percentage of the total ash, particularly as sand
and siliceous earth [32] and the proximate analysis showed that
the leaves of C. asiatica contained significant amounts of
protein and ash. Ash content is high, which suggests rich
mineral supplies for human nutrition.

CONCLUSION

During the last few decades, researchers have focused on
the organic wastes for use as fertilizers for sustainable
agricultural crop productions, as the increasing use of
composted wastes will reduce the costs of commercial
fertilizers and will be more beneficial to the environment.
Degraded feathers are rich in amino acids, which makes them a
valuable source for biofertilizer and animal feeds. In the present
study, feathers treated soil has the more quantity of nutritional
and proximate content in C. asiatica. From this concluded that
the degraded feathers to enhance in the growth, development
and nutritive content in C. asiatica. The degraded feathers to
improve the nutritive value of soil and successfully employed
as an economic source of nitrogen fertilizers for plants. So, our
study concluded that the feather compost have potential
nitrogen content and also used in the agricultural field.
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