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Abstract
Mineral NPK fertilizer pose threats to ground water aquifer, soil microorganisms and human health. Several attempts have been made
to replace it by organic fertilizers but most of them did completely succeeded. Here below in this short communication we described

detailed process how to produce organic NPK fertilizer. Practical investigations showed promising results. We strongly, recommend
the use of this method to replace mineral NPK fertilizer.
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1. Process description

Mineral NPK referees to nitrogen N, phosphorus P, and potassium K, fertilizers. These elements are macronutrients that plants need
and responsible on proper plant growth and production. The absence of any of them will result in disturbed plant growth. Plants need
these elements in large quantities during the life cycle, accordingly there were called macronutrient. So far, NPK fertilizers are now
prepared as inorganic fertilizers and widely used over the world. The use of these fertilizers may create problems to soil fertility,
plant growth and ground water. Accordingly, there is a growing effort all over the world to find suitable alternatives to them. Several
alternatives have been investigated. This includes composting garden waste (Khalib et al., 2018) , the use of animal manures,
vermicompost production (Doan et al. 2015; Goswami et al., 2017), preparation of fish fertilizers (Chalamaiah et al., 2012) , and
using sludge and waste water (EI-Nahhal et al., 2017, Hammad et al., 2018; Qrenawi et al., 2022). All these alternatives are solid
materials except fish fertilizer. So far, the benefits of these fertilizers to plants requires the application two months in advance
because these materials should be in a liquid form so that plants can absorb them. Noteworthy, the use of those fertilizers cannot give
the required effects. Accordingly, we here below provide a fast method for suitable organic NPK production for direct plant
application during the life cycle. The method as shown in Figure 1 based on collecting ten kg leaves from a leafy plant such as
celery, radish, cauliflower, spinach, onions and allium, 10 kg of fruits from vegetables and 10 kg fish. These materials are grounded
separately and mixed to gather with an equal amount of chlorine free water. Additionally, 10 kg of vegetables plant seeds are
grounded and added to the mixture. The mixture was heated for 4-5 hours until nearly half of the used water evaporated. Then, the
system was left to cooling down to the room temperature. The liquid phase was collected by filtration and kept in 2 plastic container
containing 3 kg brown sugar and one kg of fresh soil collected from the biological soil crust (EI-Nahhal et al., 2018), and 0.1 kg of
sea salts. The system is left for 5-7 days in plastic container coved by a cheese cloth and kept in the shade on the atmospheric
temperature for fermentation period. Then, end of fermentation period (sweet sour smell), the solution is filtered by a sieve of 0.2 mm
mesh size and diluted to total volume of 100 L by distilled water.
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Fig. 1. A block diagram that shows the subsequent step in the fast process applies to produce organic NPK.
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Fig. 2. Effect of organic fertilizer on cucumber growth. The white Padge indicates the tested fertilizer produced by this method. WAE (wood
ash extract), Fish, WE (weed extract), compost, control and balanced NPK. Balance NPK (e.g. NPK 20-20-20) means that the

percentage of the 3 elements are equal.

It can be seen that growth parameters such as plant size, number of leaves, surface area of leaves, intensity of green color, and plant
height are quite different among each other. It is obvious that the control sample is the smallest one whereas the treated plant with
fish, WAE, WE fertilizers were better than the control sample and the NPK treatment. However, fish fertilizer treatment is the best
among all, indication that fish fertilizer is a promising organic fertilizer. An interesting outcome of this work is that organic fertilizers

(liquid organic NPK) was better than mineral NPK fertilizer.
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Additionally, in Table 1, we presented chemical parameters of analyzed NPK samples. Results show high N% content (11.55%) of
one sample and high K20 content (11.48)of another one. These differences are due to different used wastes to produce the organic
NPK fertilizers. One of them contains high percentage of N 11.55% and less than 1% of P205 and K20. So far, the high N% content
is used in the vegetation growth stage whereas, high K20 is used for fruiting stage.

Table 1. chemical parameters of analyzed NPK samples

Chemical parameters Organic NPK with high N% Organic NPK with high K20%
N% 11.500 0.030

P20 0.370 4.150

K20 0.710 11.480

Density g/Cm3 1.230 1.184

2. Concluding remarks

The method used to produce liquid organic fertilizer is effective and provides good results. The interesting outcome of the method
that fish fertilizer and wood ash extract provide plant growth better that the widely used NPK mineral fertilizer. It is evident from
Figure 2 that plant growth parameters are quit better than the traditional NPK fertilizers. This is also in agreement with the laboratory
results. The advantage of the method is that it is easy and cost effective whereas the disadvantage of the method is that the raw
materials that are necessary for the fertilizer production may not be found regularly in the market. However, we strongly recommend
the use this method to produce organic fertilizer for better agricultural quality, safe ground water quality, healthy soil and safe
environment.
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