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Corresponding Author 2 Abstract

Humus is a substance that is created from the decomposition of plant residues
with the help of beneficial microorganisms (fungi and bacteria) present in the
surface layer of soil, with a massive amorphous consistency, homogeneous and
dark in color due to a large amount of carbon it contains, and which is essential
to sustain the total soil ecosystem since it helps maintain available nutrients for
the plants. The objectives achieved are the elaboration of organic humus from
vegetable residues within the homes, to generate a product that contributes to
the improvement of the soil, through the methodology of the surveys, favorable
results were obtained for the realization of the organic humus, in the same way,
it concludes that by elaborating organic humus, the plants have better growth
Keywords and therefore it is an aid to the environment since through this technique we
can reduce and apply the use of vegetable residues, which will become organic
matter and reach to reduce pollution in all homes, contribute to the soil and
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1 Introduction

The earthworm humus is an organic fertilizer is considered the best fertilizer in the world, widely used in
bean cultivation (Pupiro, 2013). the interest of farmers to promote vermiculture, due to the role played by
worms in the transformation of polluting organic waste into worm humus, according to farmers it is an
irreplaceable fertilizer for soil improvement and plant nutrition such as benefit in agriculture (Ochoa Pifiuela,
2009). Humus is a decomposition of vegetable residues oriented to the use of waste in the use of vegetables
that we consume daily at home, which provides us with organic matter and thus we can obtain humus based
on vegetable residues, as well as humus beyond being profitable is a way of life and an awareness of the
current problems of the world (Tenecela, 2012). This product can be obtained in family gardens (Huete-
Ortega etal., 2011).

Humus is used in many places for the intensive cultivation of many products, in Mexico it is applied in the
intensive cultivation of chili, with very good results (Nieto-Garibay et al., 2002). Ecological issues and the
importance of Recycling of vegetable waste is today a task that is carried out very often (Orozco Corral et al.,
2016). This is how in this project the humus of vegetable waste is presented as a means of sustainable
development that More than being economically profitable, it is necessary for the good maintenance of
agricultural soils. Humus constitutes an important reserve of organic matter in the soil, therefore it is useful
for the farmer because it improves the physical properties of the soil by giving it a better structure (Evelin,
2018).

Many tests have been carried out to produce humus from organic materials and waste in Chimborazo, the
effect of using sawdust was evaluated combined with bovine manure as feed to produce eisenia foetida worm
humus (Californian red worm) (Cajas, 2009). This project is oriented to the elaboration of humus from the
vegetable residues inside the homes, to generate a product that contributes to the improvement of the soil,
which consists of recycling all types of vegetable residues and converting them into natural fertilizers through
the natural decomposition by microorganisms, is of paramount importance as it contributes to a well-
structured soil that produces high-quality plants. Humus is essential to sustain the total soil ecosystem.
Improvements to the physical structure of the soil facilitate tillage, increase the capacity to store water, reduce
erosion, improve the formation and harvesting of tuber crops, and produce deeper and more prolific root
systems in plants (Diya’'uddeen et al.,, 2012; Domingo & Nadal, 2009).

2 Materials and Methods

This research was carried out in the province of Orellana, city of Coca, Santa Rosa neighborhood. For the
preparation of humus, different materials were used, such as a plastic tray, to mix the waste, In addition to
vegetable waste, eggshells, strawberries, herbs, cucumbers, onions, oranges, peppers, lemons, ripe peels,
sawdust, carrots, soil, potatoes and dry leaves. The raw material to produce humus was placed in a plastic
container with a fine layer of soil of 500 grams, then 2 pounds of waste collected from 4 days was added, a fine
layer of sawdust was placed, placing 2 more pounds of plant residues collected from 4 days adding dry leaves
to it was added again half a pound over 4 days, again adding another thin layer of soil and finally adding 250
grams of water. To evaluate the results, a survey was carried out on 63 people from the Polytechnic High
School of Chimborazo, Orellana campus, the population surveyed was towards the teachers and students of
the Agronomy career (Beltran Brito, 2016).
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3 Results and Discussions

According to the investigation carried out, an integrated family of four people, which is the average habitat in
Francisco de Orellana, generates 6 pounds of garbage every day, 98% of which ends up in the landfill, even
though, according to the Municipality, 57% of the waste generated by a family is organic. The project could
encompass self-sustaining production in each house in the canton, managing to establish agrarian and self-
sustaining sovereignty for the family economy. The main residues that are produced the most in a family are
vegetable residues such as onion, tomato, potato, ripe, vegetable peels and others (Piccolo, 1996; Nannipieri et
al,, 1996).

Humus production

Throughout the development of this project, the results obtained are satisfactory, offering knowledge and
experiences that guide the studies and development of an environmental culture, the proper management of
plant residues, these aspects generate a change of attitude towards the problem environment on the
management and use of plant residues. One of the aspects learned was the decomposition process with a time
of 2 months and 19 days, obtaining as a final product an odor like earth and a blackish color. To dry the
product, it was laid out under protected conditions at room temperature with a drying time of 5 days, with
30% humidity and thus being ready for packing (Crespi, 2001; Byrom, 1987).

The production of humus is a sustainable activity that, while generating income, complies with the
ecological and social aspects. The use of plant residues helps the soil sustainability process, saving on
fertilizers so there is no need to buy fertilizers or substrates, since it can be produced at home for free and of
great quality, in this sense it is estimated that between 40 to 50% of a domestic garbage bag is made up of
vegetable waste, which can be transformed into a rich compost in homes. This process helps reduce pollution,
in addition to fuel consumption for transportation, there will be less accumulation of waste in landfills and
there is a notable reduction in toxic substances and harmful gases in them. In landfills, organic remains rot,
wrapped with all kinds of inorganic materials that are burned, with the production of humus emissions into
the atmosphere will be avoided, reducing the greenhouse effect (Soane & Van Ouwerkerk, 1995; Bosatta &
Agren, 1999).

The humus obtained from plant residues can be used to improve and strengthen the soil, with an
assimilation quality incomparably superior to that of chemical substances or substrates of unknown origin,
with the humus the soil is invigorated and favors the activity of microbial life, avoiding erosion, the leaching of
nutrients, enhances and favors all the biological activity of the soil, which is the best guarantee to prevent
pests and diseases in plants, it is important to remember that adding materials with different properties was
essential to reach to achieve a good result in the humus (Mandado & Bravo, 2014). The mixture of soil with
humus results in 'strong and vigorous plants that are resistant to pests and diseases, they are easy to absorb
food; In addition to having fewer pest and disease attacks, Figure 1 shows the smoke obtained and the plants
that have been cultivated.

Figure 1. Produced humus and some plants that have been deposited with fertilizers
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As can be seen, organic fumes are found in the product evaluation process, the result was that it maintained
moisture in the plant residues, on day 7 of the experiment I observed the presence of worms in the waste and
a bad smell, by day 10 the soil has a dark color, by day 15 the vegetables are in the process of decomposition,
on day 25 microorganisms (fungi) with a life time of 2 days, observing at 51 the blackish material and the shell
of the eggs are observed, these materials achieved their total decomposition with an odor similar to earth at
approximately 80 days (Pope et al., 2004; Costanza & Patten, 1995).

Interest of the city of Orellana in humus
The students and teachers of the agronomy career through the surveys showed interest in obtaining fumes

with vegetable residues, they were asked which would be the best place to produce humus, showing the
results in figure 2.

Percentage (%)

Straight to the ground 36,1

In containers 16,4

24,6

In a closed and dark place

]
w

In an airy place

Figure 2. Suitable sites to produce humus

As shown in the figure, most respondents agree that the best suitable site would be directly on the ground,
24.6% responded that they prefer a closed and dark place, few agreed that it be carried out in a container. The
amount of waste generated daily in homes was also consulted, the results are shown in figure 3.

Percentage (%)

39,3
31,1
18
l 11,5

1 1/2 pounds 1 pound 1/2 pound 1/4 pound
Figure 3. Amount of residual generated
As can be seen, 39.3% of the respondents generate 1 pound of vegetable waste, being the highest percentage

31% generate % pound, those that generate the least are around % pound. It was consulted related to the
products that should not be added in the preparation of humus, the results are shown in figure 4.
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Porcentage (%)

Eggshell N 14,8
Dry leaves M 3,3
Ripe peel W 2,3
Food scraps [ 37
Citrus [N 16,4
Meat [ B2

Figure 4. Products that should not be added in the preparation of humus

As can be seen, the largest number of people responded that leftover meat should not be added, followed by a
considerable percentage who state that leftovers of spicy foods should not be added, it is worth noting how
few people responded that eggshells and eggshells should not be added. It was relevant that when consulting
related to the importance of preparing humus, 82% of the respondents answered affirmatively, this analysis
allows corroborating that the population surveyed is clear about the importance of using ecological fertilizers,
in addition to being a simple way to reduce and obtain an excellent quality fertilizer, just as the quality of
garbage bags sent to landfills would be reduced (Thyagaraju, 2016; Archana et al., 2016).

Through the surveys given to 63 people, the results that we will take into account in the 11 questions, we
could implement our product called CLANT since there are people who are accepted and know about the
benefits as well as the help it provides to our organism in the same way to the environment since this could
not generate contaminants, to the soil and our crops since everything would be formed and treated through a
cycle of decomposition of our vegetables and thus would become organic humus, we would have a high
acceptance of our product in terms of its sales since by knowing and experimenting we could have a very good
quality product. In the research process it was noted that not all people have knowledge about the
preparation of humus, or how to treat their waste from home to be friendly to the environment. Humus is
characterized by its blackish color, mainly due to the large amount of carbon it contains. It is mainly found in
the upper parts of soils with organic activity, it also adapts to any type of crop.

The main advantage observed is that it increases the quality of the plant and its fruit, by conserving soil
moisture, causing the leaves to remain green. The organic matter that decomposes and produces humus is
basically made up of plant fragments such as leaves, stems, roots, bark, seeds, and pollen in the decomposition
phase. Also due to root exudates and excrement from some animals such as earthworms and other microbial
soil animals, without forgetting the contribution made by dead animals and many other microorganisms, such
as fungi and bacteria. Humus constitutes an important reserve of organic matter in the soil and its influence
on it is both physical, chemical and biological.

Physical as it gives consistency to both light and compact soils, prevents the formation of crusts, helps
retain water and drain chemicals as it helps regulate plant nutrition, improves ion exchange and assimilation
of mineral fertilizers, it provides nitrogenous products to the degraded and biological soil because it serves as
support and food for microorganisms (Alvarez et al., 2015). Vermiculture is understood as a series of
operations related to the breeding and production of worms (formers of humus), Access Agriculture (2019),
through them (through biological oxidation processes), of organic biological waste for recycling in the form of
fertilizer called earthworm humus, to be able to obtain earthworm humus will depend on the management
provided once the planned dimension is reached, each crib will almost always be with its complete harvest
population, from 3 to 4 months the humus is extracted (Alban et al., 2002). To obtain humus from plant
residues, it took a decomposition time of 2 months and 19 days.
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4 Conclusion

Humus has the function of returning to the earth its natural nutrients, essential for production to be effective
and efficient, in addition to collaborating in reversing the current ecological imbalance by returning to nature
what has been given, what is dead becomes life and it returns to die and recreate life, that is, a beneficial cycle
for all living beings (plants, animals and human beings). By making use of organic waste in an orderly manner,
the organic matter transformation mechanism inhibits the release of polluting products from the soil, water,
and air, which are generated by the decomposition of said matter. The humus made from the plant residues
took 80 days to break down into a loose-textured, odorless black material. Eggshells were the only residues
that did not reach mineralization. The organic waste produced by an average family in the city of Francisco de
Orellana is mainly composed of the skins of onions, tomatoes, potatoes, ripe vegetables. The average
production is 6 pounds per day.
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