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This formative guideline explains (through text, boxes, photos, pictures, graphs and charts) the 

technical and operational characteristics, protocols and procedures for POREM bioactivator 

production from poultry manure/litter, as well as technical and environmental advantages.  

Refer to the Guideline for POREM Bioactivator Use for details related to its application 

procedure for crop production and land restoration of European degraded soils. 

This guideline is addressed to:  

i. Poultry farmers, the subjects managing the part of production chain for chicken eggs or 

for chicken broilers, as well as turkeys (for meat), ducks (for meat, foie gras or eggs), 

also intensive poultry/fowl rearing.  

Particularly, it is addressed to poultry farmers with mixed production (agricultural 

activities associated with fowl rearing, with the aim to optimize the quality of the 

manure they spread in their soils) and organic poultry farmers. 

ii. Farmers who want to use a product able to fertilize, improve and regenerate the soils for 

agricultural use, suitable for all agricultural crops. They can directly produce the 

bioactivator, the regenerative product on farm, due to the simple procedure to obtain it, 

from poultry manure/litter. 

Particularly it is addressed to farmers managing degraded soils, both exploited, 

compacted and/or organic matter depleted.  

iii. Organic fertilizer manufacturers, who wants to introduce new product category and 

products, such as a soil bioactivator.   

iv. Public institutions that want to restore areas characterized by degraded and organic 

matter-depleted soils.  

The ambition of this guideline is to provide an instrument for national and European 

policy makers as well as to the general public, because the demonstration of the POREM 

system will contribute to create and spread new perspectives and possibilities in the field 

of land use and management. 

  



GUIDELINE FOR POREM BIOACTIVATOR PRODUCTION 

 

3 
Rev 8  of 17/09/2021 
 

 

TABLE OF CONTENTS 

 

 

1. Introduction ............................................................................................................................ 4 

2. Instruction for POREM bioactivator preparation. ................................................................. 5 

2.1 Raw materials ............................................................................................................................... 5 

2.2 Equipment .................................................................................................................................... 5 

2.3 Operational procedure/ treatment procedure ................................................................................ 6 

2.4 Pelletizing and conservation ......................................................................................................... 7 

3. POREM bioactivator characteristics ...................................................................................... 9 

4. Legislative framework ......................................................................................................... 11 

4.1 Legislation related to Animal By-Products (ABP) ..................................................................... 11 

4.2 Legislation related to fertilizers .................................................................................................. 11 

4.3 Legislation related to nitrate emissions ...................................................................................... 11 

4.4 Organic agriculture legislation ................................................................................................... 11 

 

  



GUIDELINE FOR POREM BIOACTIVATOR PRODUCTION 

 

4 
Rev 8  of 17/09/2021 
 

1. Introduction  

 

POREM BIOACTIVATOR (referred hereunder also as POREM) is a sustainable fertilizer for 

degraded land, based on natural resources: it is a product obtained from poultry manure amended 

with a natural enzyme preparation derived from plants (VAP1) and represents a continuous 

source of organic matter and nutrients for soil restoration, taking advantage of the main poultry 

productions waste. The process of POREM production is easy: it takes 90 days, during which the 

animal waste, stowed in heaps, is inoculated with the VAP enzymes triggering the stabilization 

of the material; bio-activator stability is correlated with maturation time. The animal waste piles 

must be protected from atmospheric events, i.e. set in an agricultural barn or shed, neither moved 

nor mixed during the whole period. During the maturation process, in the waste matrix, thanks to 

the effect of plant enzymes, a microbial flora is selected that is able to stabilize the different 

nutritional elements present. In this process, the poultry manure maturation leads to the release 

of Magnesium (Mg) and Phosphorus (P), which react with the Ammonium (NH₄⁺) present in this 

material, mainly forming struvite (hydrated Ammonium and Magnesium phosphate (NH4) 

MgPO4 6(H2O)), having low water solubility and considered a slow-release fertilizer. The first 

effect of this reaction is the fixation of Ammonium, which leads to a reduction in the odor 

emissions of the final product. This means that the POREM BIOACTIVATOR has little 

Nitrogen (N) losses when it is incorporated into the soil as fertilizer, affecting positively soil 

organic matter levels. All these mentioned factors (Nitrogen availability, sustained supply of 

stabilized organic substances, and low odor impact) place POREM on the leading edge of 

the fertilization industry, providing solutions for the amendment and regeneration of soils, both 

agricultural and natural, both of private and public interest. The final product is a semi-solid 

material (shovelable) ready to be used as is, or pelletized to facilitate packaging, storage and 

transport. Once the POREM bioactivator has reached the maturity it maintains its stable 

characteristics over time. 

  

                                                           
1 Vegetable Active Principles or VAP, natural enzyme preparation from plants belonging to the Cucurbitaceae, 

Graminaceae, Labiatae, Apiaceae and Rutaceae families or parts thereof, according to EU patent 1314710 (A 

process of maturing and stabilizing biomasses under reduction of smelling emissions). 

https://register.epo.org/espacenet/regviewer?AP=02425717&CY=EP&LG=en&DB=REG
https://register.epo.org/espacenet/regviewer?AP=02425717&CY=EP&LG=en&DB=REG


GUIDELINE FOR POREM BIOACTIVATOR PRODUCTION 

 

5 
Rev 8  of 17/09/2021 
 

2. Instruction for POREM bioactivator preparation. 

2.1 Raw materials  

Raw materials for POREM bioactivator production are poultry manure, poultry litter and 

dejections (PM in the following), always used in agriculture but with a few drawbacks.  

Raw materials are the by-products of poultry farming, intensive or not, part of the production 

chain for eggs or for broilers, as well as for turkeys (for meat), ducks (for meat, foie gras or 

eggs). The value of the eggs and poultry products in the EU-27 in 2012 was 30,748 million € 

(BREF, 2017)2. 

A pillar feature of raw materials for POREM production is: 

 The manure has to be in solid phase, avoiding leachate formation and allowing the 

heap/pile management in barn; therefore, laying hens dejections have to be pre-dried. The 

dejections can be subjected to different drying systems (MDS, drying belts, …) 

PM characteristics depend on animal, and also on nutrition and rearing conditions; also manure 

management system impacts on raw material features. Due to the diversity of the starting 

materials, the properties of the POREM final products will fall within a range for different 

parameters. 

Common characteristics on wet basis (when all of them dried, with Dry Matter > 50%) are: 

an organic substrate, with organic carbon content 25% to 30%, rich in macronutrients (N, P, K) 

containing all micronutrients, rich in microorganisms useful for soils. If fresh, a rapid 

mineralizing N (ureic form) is present, making it a prompt fertilizer.  

Various kinds of PM were tested to produce POREM bioactivator and subsequent soil 

application during the project:  

- Laying hen dejections after drying with manure belts (Calabria, It), 

- Poultry litter from organic farming (Apulia, It), 

- Laying hen dejections in Spain,   

- Laying hen litter from organic farm in Czech Republic. 

 

2.2 Equipment 

The required equipment is connected to: 

- The shed/barn where to collocate the POREM preparation, with a roof cover to prevent 

wetting the poultry manure/litter, better if paved (concrete, ….) for machinery operation, 

and well ventilated; the roof can be fixed or removable; 

- The equipment necessary for handling solid raw manure and mature POREM (loader / 

tractor with shovel, or bucket); 

- In some cases, for example for commercial production, temperature monitoring devices 

are required.    

                                                           
2 Best Available Techniques (BAT) Reference Document for the Intensive Rearing of Poultry or Pigs  (2017). 

https://eippcb.jrc.ec.europa.eu/reference/irpp.html  

https://eippcb.jrc.ec.europa.eu/reference/irpp.html
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2.3 Operational procedure/ treatment procedure  

Preparation of heaps for the POREM bioactivator production, under a roof, fixed or 

removable. The procedure was developed for pilot- and small-scale production.  

The heaps have to be prepared in a well ventilated, roof-covered space. Plastic sheet pile-

covering with limited ventilation (laid directly on the manure pile surface) is to be avoided 

because of water condensation on POREM. The objective is to maintain the internal heap 

humidity in a range optimal for microorganism activities, but lower than 50% – the threshold for 

ammonia emissions from poultry dejections The required material proportions for the POREM 

production are listed. 

 

 Unit dosing: 1000 kg of poultry manure + 4 kg VAP (for 60-90 day maturation) 

Preparation:  

a. Select an area suitable for the heap set up: consider accessibility for processing machinery 

and the 90-day no heap-disturbance requirement. 

b. In case of multi-heap production, make one heap at a time.   

c. The method of preparation is described in Figure 1 and 2. The treatment is performed 

during heap formation in two steps:3  

 

1.  Basic layer formation and VAP addition (Figure 1.A) 

o Prepare the selected area. Prepare the base poultry manure layer from well 

mechanically homogenized material, under a roof, about 0.8-1 m thick.  

o Take the VAP (natural enzyme) preparation with a doughy consistency and 

toss them as they are or fragmented onto the heap to be treated, on the prepared 

layer. Add all VAP dose, inside the layer. 

o Immediately cover the tossed VAP with manure (the enzymatic product is 

sensitive to light and air). 

 

2. Heap completion (figure 1.B) 

o Proceed adding further poultry manure until the completion of the heap. 

(In the case of prolonged heap filling, where not all the poultry manure is 

available at one time to set up the heap, it is possible to add the VAP doses 

gradually, along the pile set up, using the same precautions; provide that, upon 

completion of the pile, there is the quantity of enzymatic preparation needed 

for the treatment of the whole pile).  

d. The length of the enzyme process has the optimum of 90 days. During this period the pile 

must not be moved or remixed (no disturbance rule).  

POREM bio-activator is stabilized after 90 days from treatment. The desirable properties last for 

at least 180 days. 

  

                                                           
3 Each heap base takes about 6-8 m2 for an amount of 3000 kg (1m high, min-max 3000 kg – 4000 kg of poultry 

manure for each pile). Maybe would be useful for the practical purpose pilled up one long heap about 1 m height – 

another way of preparation to single heaps. 



GUIDELINE FOR POREM BIOACTIVATOR PRODUCTION 

 

7 
Rev 8  of 17/09/2021 
 

 

 

A) 

 

 

 

 

 

B) 

 

Figure 1 Preparation of POREM bioactivator: A) Poultry manure basic layer  

B) POREM Heap  

 

2.4 Pelletizing and conservation  

Also pelletizing strategy has been realized.  

A preliminary drying phase is necessary to have a humidity < 30%.  

 POREM can be placed in stacks in the storage area, in the air and in the sun, for a better 

drying of the material; 

 after the positioning of POREM in the ventilated shed, a further phase of drying follows 

in order to have a humidity < 30%  

  

Bulk dried POREM bioactivator was transformed into pellets by an extrusion process carried out 

by an element rotating (pressure roller), contained within a cylindrical element (compression 

die), which compresses the introduced material and determines its escape through special 

perforated matrices obtained along the walls of the die.  

During this operation, a progressive densification of the material that comes out is determined in 

the form of small cylindrical elements. Knives, placed on the outside of the die, cut the pellets in 

length desired. During the extrusion phase, temperatures above 90°C can be reached.  

A final stage of cooling, during which further drying of the pellets and the separation of the fine 

parts takes place, is indispensable for stabilizing and forming the small cylinders. 

Subsequently, POREM bioactivator can be packed, both in big bag and in smaller packaging 

bags. 

  

VVAP 

Poultry basic layer 
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Pre-piling poultry manure homogenization Make sure the accessibility of the area by 

vehicles 

 
 

Fast non-contact VAP application with immediate coverage of the second part of poultry 

manure 

  
VAP packed per 1 kg Heaps 3000 kg of poultry manure each 

Figure 2. Formation of a 3 tons pile for POREM bioactivator production  

 
Figure 3. Sample of POREM bioactivator pelletized   
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3. POREM bioactivator characteristics 

The POREM bioactivator has been obtained from poultry manure with the addition of VAP, 

subjected to a "no-disturbance composting" process, that is a process of substrate maturation, 

subject to steep oxygen gradient from surface crust (aerobic) into the interior (micro-aerophilic, 

up to local temporary anaerobic/anoxic). It takes about 90-day without movement, carried out 

according to established protocol ). 

The bioactivator should have the following qualities (range for some parameters): 

 Its content in organic matter (in organic carbon) is high (around 30%), which gives it a 

clear character of "soil bioactivator useful to increase soil organic matter", with the 

capacity to recover soils subject to erosive processes. 

A remarkable aspect of the POREM bioactivator is that its organic matter has a very 

active part, formed by a quantity of carbohydrates greater than 1% w/w. That indicates 

that it will perform high microbial activity when it has the right conditions (aerobic 

conditions, humidity, etc.). In addition to a part of very active and labile organic matter, 

POREM bioactivator also has a high, organic, water-soluble carbon (around 10%). This 

is indicative that this POREM product contains a good part of its organic matter (about 

1/3 of its organic carbon) which is “active”); about 2/3 of its organic carbon is more 

recalcitrant, and can be sequestered in the soil where it is added (ecosystem service for 

soil sustainability). 

 

 The nitrogen content is high (between 2.5-4%), in greater quantity than in composts; up 

to 50% of this N is soluble in water, formed by an inorganic part (nitrates and 

ammonium), and an organic part that could be mineralized and constitute nitrogen for 

plants and microorganisms. 

 P and K maintain high values in POREM (around 1.7% for P, and 2.1% for K); This is 

indicative that this product not only has the conditions to be a good organic soil 

amendment, with a part of its carbon stable and another active, but that it maintains 

appreciable values of macronutrients such as N, P and, above all, K. POREM bioactivator 

displays some behavior as bio-fertilizer. 

 

 POREM bioactivator achieves very good biochemical activity with regard to β-

glucosidase activity. This implies that the most labile part of the organic matter that 

contains the bioactivator will be decomposed, and both microorganisms and plants will 

be able to use energy derived from these carbon substrates. 

 The urease activity is limited or absent, which indicates that there will reduce or prevent 

release of ammonium into the atmosphere; possibly ammonia is fixed in the organic 

matrix, and there is no need to synthetize this enzymatic activity. 

Finally, common to many organic fertilizers/amendments, micronutrients (B, Cu, Fe, Al, Mn, 

Mo, Zn, Ca, S ….) are retained by the organic matrix and their solubility and bio-availability is 

mediated by the organic substance. 

The main characteristics are listed in Table 1. 
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Table 1. Characteristics of POREM bioactivator obtained in pilot production in Spain, Czech 

Republic, Italy and range obtained. All percentage are w/w; they are expressed on dry mass.  

PARAMETER (unit) SPAIN CZECH 

REPUBLIC 

ITALY POREM BIO-

ACTIVATOR 

(range) 

pH 

EC (mS/cm) 

 

VOM (% on wet basis) 

TOC (%) 

C water soluble (%) 

Carbohydrates (%) 

 

Total N (%) 

N water soluble (%) 

 

Total P (%) 

Total K (%) 

Total Mg (%) 

Total Na (%) 

 

Phosphate (mg/l) 

 

β-Glucosidase (µmol 

PNF/g*h) 

Fosfatase (µmol PNF/g*h) 

Urease µmol (N-NH4/g*h) 

 

7 

3.85 

 

72 

30 

10.2 

1.11 

 

4.35 

1.9 

 

1.9 

2.55 

0.52 

0.12 

 

400 

 

4.9 

43 

ND 

7.8 

5.2 

 

56 

28 

9 

1.85 

 

2.63 

1.4 

 

1.44 

2.35 

0.63 

0.4 

 

330 

 

0.92 

26 

ND 

6.9 

3.1 

 

78 

34.3 

8.1 

1.8 

 

3 

1.5 

 

1.79 

1.57 

0.4 

0.27 

 

480 

 

3 

10 

17 

7 ÷ 8 

3 ÷ 5 

 

60 ÷ 80 

28 ÷ 35 

8 ÷ 10 

1.1 ÷ 1.8 

 

2.6 ÷ 4.4 

1.4 ÷ 1.9 

 

1.5 ÷ 1.9 

1.6 ÷ 2.5 

0.4 ÷ 0.6 

0.1 ÷ 0.4 

 

300 ÷ 500 

 

3 ÷ 5 

10 ÷ 45 

ND 

EC: electrical conductivity; VOM:Volatile Organic Matter; TOC: Total Organic Carbon; WSC: Water Soluble 

Carbon; WSN: Water Soluble Nitrogen; PNF: ^ p-nitrofenil fosfato. 

The physico-chemical characterisation (i.e. Thermogravimetric analysis - TGA, Scanning 

Electron Microscopy - SEM, X-ray diffraction analysis - XRD) has shown the time evolution of 

POREM bio-activator properties that tend to stabilise after 60 days. The mineralization also is 

time dependent: it grows over that time interval and the mineral compounds that are formed, 

related to nutrients, could become a basin of N or P for soils. The formation of struvite 

(magnesium ammonium phosphate, NH4MgPO4·6H2O) was detected by x-ray diffractometer 

analysis for all test conditions: a crystalline phase constituted by Mg2+, NH4+ e PO4 
3- with ratio 

1:1:1. Moreover, the observed bio-activator stability, growing with the maturation time, is a first 

demonstration that the simplified and static process of POREM production can be consider 

effective. The replicability of POREM properties, at pile and sample level, is connected to 

POREM process replicability and can be considered as a further demonstration of POREM 

process effectiveness. The detected intrinsic properties of POREM bio-activator, that is a natural 

product rich in C and micronutrients, make it useful for both soil and plants.   

The product is obtained anyway; its quality is subordinated to a correct treatment procedure.  
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4. Legislative framework 

4.1 Legislation related to Animal By-Products (ABP) 

- Regulation (EC) No 1069/2009 of The European Parliament and Of The Council of 21 October 

2009 Laying down health rules as regards animal by-products and derived products not intended 

for human consumption 56 articles and 1 attachment) and subsequent amendments. The 

regulation is of interest to the sector as it governs the placing on the market and use of fertilizers 

based on animal by-products. 

- Regulation (EU) No 142/2011 of 25 February 2011 establishes the application of EC 

Regulation 1069/2009 animal by-products.  

 

4.2 Legislation related to fertilizers 

- Regulation (EU) 2019/1009 of the European Parliament and of the Council of 5 June 2019, 

laying down rules on the making available on the market of EU fertilising products and 

amending Regulations (EC) No 1069/2009 and (EC) No 1107/2009 and repealing Regulation 

(EC) No 2003/2003. 

- Legislative Decree 75/2010 of 29 April 2010, concerning the placing of fertilizers on the 

market regulates biostimulants. 

 

4.3 Legislation related to nitrate emissions 

- Council Directive (EU Nitrates Directive) 91/676/EEC of 12 December 1991, concerning the 

protection of waters against pollution caused by nitrates from agricultural sources. 

- Regional Decree No 209 (regulation No 3) of 15 December 2017 (Regolamento regionale in 

materia di utilizzazione agronomica degli effluenti di allevamento, del digestato e delle acque 

reflue) of Emilia-Romagna region, concerning the agronomic use of livestock manure, digestate 

and wastewater. The regulation also establishes that the amount of total Nitrogen to the field 

brought by livestock manure must not exceed 340 kg/ha per year. Each Italian region has its own 

regulation of the digestate issue (Emilia-Romagna, Iatly). 

 

4.4 Organic agriculture legislation 

- Council Regulation (EC) No 834/2007 of 28 June 2007 on organic production and labelling of 

organic products and repealing Regulation (EEC) No 2092/91. 

- Commission Regulation (EC) No 889/2008 of 5 September 2008 laying down detailed rules for 

the implementation of Council Regulation (EC) No 834/2007 on organic production and 

labelling of organic products with regard to organic production, fertilizers labelling and control. 

- Ministerial Decree 6793/2018, Provision for the implementation of EC Reg.s No 834/2007, No 

834/2007, No 889/2008, No 1235/2008 and subsequent amendments regarding organic 

production and labelling of organic products (Italy). 


