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Abstract- Sixteen set of samples with four
different cases were tested in frequency of 30
days up to 150 days. First case was of soil
only, 6 kg each kept in four set of plastic
containers. Second case was of mixes of soil
and cow dung in proportions of soil 6kg and
cow dung 10%, 15%, 20% and 25% by weight
of soil each in four set of plastic containers.
Third case was of mixes of soil, cow dung and
hair in proportions of soil 6 kg, cow dung 10%,
15%, 20% and 25% by weight of soil and hair
1%, 2%, 3% and 4% by weight of soil each in
four set of plastic containers. Fourth case was
of mixes of soil and hair in proportions of soil
6kg and hair 1%, 2%, 3% and 4% by weight
of soil each in four set of plastic containers.
The test was carried out in controlled moisture
condition by covering the plastic container by
plastic sheet. Increment in percentage
available nitrogen value has reached 67.7% for
combination of soil 6kg and cow dung 10% by
weight of soil up to 87.88% for combination
of soil 6kg and cow dung 25% by weight of
soil in 150 days. While increment in
percentage available nitrogen value has
reached 128% for combination of soil 6kg,
cow dung 10% and hair 1% by weight of soil
up to 242% for combination of soil 6kg, cow
dung 25% and hair 4% by weight of soil in 150
days. Similarly, increment in percentage
available nitrogen value has reached 42% for
combination of soil 6kg and hair 1% by weight
of soil up to 50% for combination of soil 6kg

and hair 4% by weight of soil in 150 days.
Hence, hair has found maximum effect in
combination with soil and cow dung and can
be effectively utilized as nutrient source for
soil matrix.
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.  INTRODUCTION:

Human hair is a material considered useless in
most societies and therefore is found in the
municipal waste streams in almost all cities and
towns of the world. In rural areas or areas with
low population density, the hair is thrown away
in nature where it slowly decomposes,
eventually returning the constituent elements,
namely, carbon, nitrogen, sulfur, and so forth,
to their respective natural cycles. Burning of
human hair or the waste piles containing
them—a practice observed in many parts of the
world—produces foul odor and toxic gases
such as ammonia, carbonyl sulfides, hydrogen
sulfides, sulfur dioxide, phenols, nitriles,
pyrroles, and pyridines. Open dumps of hair
generate hair dust, which causes discomfort to
people near them and, if inhaled in large
amounts, can result in several respiratory
problems. The best way to address such
problems is to develop systems, which utilize
the waste material as a resource. In addition to
reducing waste, it contributes to the economy.
As a potential material resource, human hair
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has the advantage that it is completely
biodegradable, renewable, and available in
every locality.

This paper explores and assesses various uses
of human hair from the perspective of
expanding its utilization as a resource while
addressing the associated solid waste and
environmental  problems. Historical and
current uses of human hair have been reviewed
including the mainstream and local/traditional
uses as well as technologies that are being
developed in various areas of scientific
research. This includes the socioeconomic,
environmental, and cultural aspects of the trade
systems that have developed around some of
the large-scale uses.

Available nitrogen is mineral nitrogen
(ammonia and nitrate) .and some form of
organic which is available for plant. In this
research available nitrogen is considered
because decaying effect of hair transfers
available nitrogen to soil mass. Finally,

research is carried for analyzing effect of hair
as source of nutrients in agriculture and soil
amendments.
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. MATERIALS
METHODOLOGY:

and

A plastic container was filled with 6 kg of soil,
using a randomized block design of sixteen
samples in four cases each with four number of
samples. The sample of human hair consists 0g,
60g, 1209, 1809, 240g and sample of cow dung
consists 0, 600g, 900 g, 1200g, 1500g on
weight basis of soil. Figure 3.1-3.4 shows the
procedure of sample preparation. The
experiment was carried out in controlled
moisture condition by covering each container
with plastic sheet.

Small portion of mixed sample was collected in
the frequency of one month and tested for
targeted parameters. The parameter studied
were P, Temperature, Moisture and Available
Nitrogen once a month.

1.~ EXPERIMENTAL SETUP

The model was setup in premises of Residence
Gothatar, Kathmandu, Nepal as shown in
figure

S = p =S

Figl: Test Model Preparation

Fig2: Human Hair Measurement
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IV.  SAMPLE COLLECTION

Four samples each with 6 kg of natural soil was
tested for pH in frequency of 30 days up to 150
days. Mixes of soil and cow dung in proportions
of soil 6kg, cow dung 10 %, 15%, 20% and 25%
by weight of soil was tested for pH in frequency
of 30 days up to 150 days. Mixes of soil, cow
dung and hair in proportions of soil 6kg, cow
dung 10 %, 15%, 20% and 25% by weight of
soil and hair 1%, 2%,3% and 4% by weight of
soil was tested for pH in frequency of 30 days
up to 150 days. Mixes of soil and hair in
proportions of soil 6kg and hair 1%, 2%,3% and
4% by weight of soil was tested for pH in
frequency of 30 days up to 150 days. Moisture
was measured using gravimetric method. The
experiment was carried out in controlled
moisture conditions by covering the set models
with plastic sheets.

V. Available Nitrogen:

The available nitrogen was observed for all the 16
samples in four cases in frequency of 30 days up
to 150 days. In first cases (blank soil only), no
increment in available nitrogen was observed. In
second cases (mixes of soil and cow dung in
different proportion), nominal increment in
available nitrogen was observed. In third cases
(mixes of soil, cow dung and hair in different
proportion), large increment in available nitrogen
was observed. In fourth cases (mixes of soil and
hair in different proportion), slight increment in
available nitrogen was observed. Large
increment in available nitrogen in third cases
indicate release of available nitrogen from hair
and cow dung to soil and subsequent decay of
hair. Decaying of hair was observed in visual
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inspection also. Initially, readily available
nitrogen of hair transfers to soil mass combination
increasing available nitrogen and with decaying
of hair on soil mix leaves available nitrogen to
natural soil again increasing available nitrogen
with time. Slight increment in available nitrogen
in soil and hair combination indicates poor
decaying rate. Also, minimum decaying of hair
was observed in visual inspection in these cases.

Change in Available Nitrogen Value (%)
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Fig3: Change in available nitrogen value over

time
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Fig4: Change in available nitrogen kg/ha in Soil Sample  Fig5: Change in available nitrogen kg/ha in

only mixes of soil and cow dung sample
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CONCLUSION

Our research shows that available nitrogen in
soil increases with decaying of hair and
attained a medium nutrient value (268.8
kg/Ha) from low nutrient value (78.4 kg/Ha)
in 150 days in combination of soil 6 kg, cow
dung (25% by weight of soil) and hair (4%
by weight of soil).

During observation period of 150 days,
maximum increment in available nitrogen
(from 0.25% to 1.2%) has found in mixes of
soil, cow dung and hair. After 120 days,
increment rate has become nearly constant
indicating completion stage of decay of hair
in this combination. During observation
period of 150 days, medium increment in
available nitrogen (from 0.33% to 0.62%)
has found in mixes of soil and cow dung and,
slight and constant increment in available
nitrogen (from 0.30% to 0.45%) has found in
mixes of soil and hair indicating poor
decaying rate

Percentage increment in available nitrogen
has reached up to 87.88% for combination of
soil and cow dung in 150 days. While
percentage increment in available nitrogen
has reached up to 242% for combination of
soil, cow dung and hair in 150 days attaining
a constant changing rate at that stage
indicating completion of decay. Similarly,
percentage increment in available nitrogen
has reached up to 50% for combination of
soil and hair in 150 days. Hence, hair has
found maximum effect in combination with
soil and cow dung and can be effectively
utilized as nutrient source for soil matrix.

ACKNOWLEDGEMENT

The authors give sincere gratitude to
Pulchowk Engineering Campus, M.Sc.

401

in Environment Engineering, Institute of
Engineering, Tribhuwan University for
giving chance to conduct this research
work and faculty staff, lab personnel,
seniors, friends, family members for
their precious time and support during
research period.

References

1.

GSJ© 2022
www.globalscientificjournal.com

Ajello, L. (1956). Soil as natural reservoir for
human pathogenic fungi. Science 123, 876-
879.

Bhatta, A. (2008, August 31). Down To
Earth. Retrieved December 27, 2021, from
Earth:

https://www.downtoearth.org.in/news/no-

Down To

hairraising-experience-this-4928

Central Bureau of Statistics. (2021).
Preliminary Report. Nepal.

Gupta, A. (2014). Human Hair "Waste" and
Its Utilization: Gaps and Possibilities.
Journal of Waste Management, 1-17.
Hubalek, Z. (1974). Fungi associated with
free-living birds in Czechoslovakia and
Yugoslavia.

Kunert, J. (1981). Inorganic sulphur sources
for the growth of the dermatophyte

Microsporum gypseum. Folia
microbiologica, 196-200.

Pugh, G. J. (1967). Associations between
birds, nests. their pH and keratinophilic

fungi. Sabouraudia, 49-53.



10.

11.

12.

13.

14.

GSJ: Volume 10, Issue 9, September 2022
ISSN 2320-9186

Pugh, G. J., & Evans, M. D. (1970).
Keratinophilic fungi associated with birds. I.
Fungi isolated from feathers, nests and soils.
Transactions of the British Mycological
Society, 233-240.

Robbins, C. R. (2012). Chemical and
Physical Behavior of Human Hair.
Heidelberg: Springer.

Sharma, M., Sharma, M., & Rao, V. M.
(2011). In vitro biodegradation of keratin by
dermatophytes and some soil keratinophiles.
African Journal of Biochemistry Research, V,
1-6.

Shiming, L. (2002). The utilization of human
excreta in Chinese agriculture and the
challenge faced. EcoSanRes, 1-4.

Staib, F., & Evangelinos, P. (1968). The
occurrence of gepphilic dermatpphytes in the
region of Wairzburg. Zentralblatt fur
Bakteriologie, 528-540.

Tnau Agritech Portal. (2022, March 15).
Retrieved from
https://agritech.tnau.ac.in/agriculture/agri_s
oil_soilratingchart.html

Zheljazkov, V. D., Silva, J. L., Patel, M.,
Stojanovic, J., Lu, Y., Kim, T., & Horgan, T.
(2008). Human hair as a nutrient source for
horticultural crops. Hort Technology, 592-
596.

GSJ© 2022
www.globalscientificjournal.com

402





