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1. Introduction 
The demonstration of nitrogen (N) and phosphorus (P) recovery technologies, products and 
best practices is a very important aspect in the transition towards a more circular economy. 
In order to increase the use of biobased N and P, it is crucial to show farmers how things work 
in practice. As a consequence, there was an intensive dissemination to end-users within the 
Nutriman project – including training of farmers – leading to a large scale user acceptance 
and take up of collected and knowledge-driven solutions (e.g. recovered N/P fertilizers, 
produced from unexploited organic biomass or secondary raw materials in line with the 
circular economy model).  
 
Farmers will need support in practice with how to comply with the new EU Fertilising Products 
Regulation (FPR EU 2019/1009, July 16, 2022) on replacing unsustainable fertilisers beyond 
2022. The NUTRIMAN project helps by offering an online Farmer Platform 
(https://nutriman.net/farmer-platform) presenting novel technologies and solutions to 
facilitate the switch from chemical-processed mineral fertilisers to safe biofertilisers at lower 
cost according to the new FPR. 
 
The T4.1 tests were bottom-up way approached, involving practical and field executions 
during 2018-2021, of which the technical performance and results were demonstrated in T4.2 
(“show me”). The T4.1 tests contents are focusing on the most urgent needs of farmers and 
strongly supporting the greater user acceptance of collected solutions, while supporting a 
more intensive dissemination of existing knowledge. 
 
Hence, one of the core tasks of the Nutriman project was to create active and true value 
bridges between innovative research results (technologies and/or innovative fertilizer 
products and/or practices for recovered N and P fertilizers) and the farmers who need to use 
the end products, through dissemination and demonstration. The current deliverable 
summarizes how these demonstrations were set-up. During the project period (October 2018 
– September 2021), 53 demonstrations took place, where in total 20 different products (of 
which some were tested in multiple concentrations and/or on multiple crops, so there could 
be several demonstrations with one product) and 6 different technologies were assessed 
during best practice interactive demonstrations and showcased to (potential) end users. In 
total, there were 1269 participants during 48 dedicated demonstration events.   
 

2. Practical approach 
Within WP2, available technologies or technologies with a high TRL for N and P recovery, and 
the demonstrated and available N and P produced from unexploited biomass, domestic 
organic or secondary raw materials, were evaluated both in a technological, legislative and 
socio-economic way, leading to a list of interesting technologies and products for the different 
European territories with different climatic conditions, different crops and growing systems 
(soil bound and soilless vegetables, ornamentals and fruits), covered by the NUTRIMAN 
consortium. These products and technologies were shown during customised on-site demo 
training for agricultural practitioners/farmers within Task 4.1. This task paid high attention to 
the cost/benefit aspects and regulations of the new practices, which are also highlighted in 
the Nutriman Farmer Platform under each ID.  
 

https://nutriman.net/farmer-platform
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To support these demonstrations and workshops, WP3 collected practice-oriented 
knowledge, training material and other educational documentations. Using this approach, 
there was a bidirectional way of interacting with the farmers: on the one hand, the outputs 
of WP2 and WP3 were the input for WP4, but on the other hand, the collected Q&A and 
discussions during WP4 activities were used as additional input to make the selection of WP2 
technologies and products. This two-ways interactive knowledge exchange was a very 
important aspect of the Nutriman project, to know farmers’ opinion on several products and 
technologies. Furthermore, farmers are eager to learn from each other. WP4 is compiling 
knowledge ready for practice and is bottom-up way approached to focus on the most urgent 
needs of farmers. Figure 1 summarizes the working principle of WP4 and indicates the strong 
interaction with other Work Packages within the Nutriman project.  
 
 
 

 
Figure 1: Flow diagram of how WP4 was organized, with a clear support of WP2 and WP3 and a strong link 

to WP5 and WP6. The two-ways interactive knowledge exchange is highly relevant. 

Within Task 4.1, several demonstrations have been set up at 9 partners (P1 3R; P4.1 CRAB 
and P4.2 CA17; P6 INAGRO, P6.1 PCS VZW and P6.2 EV ILVO; P8 VLACO; P9 CARTIF; P10 
UNITO; P11 FEhS, P12 IUNG; P13 DAM), which were  also discussed during national (T4.2) or 
international (T4.4) workshops and via knowledge exchanges (T4.3), increasing the flow of 
practical information between agricultural practitioners in Europe in a geographically 
balanced way. These demonstrations were geographically spread in Europe, collaborating 
with EIP Operational Groups and interactive groups (amongst other the AgriDemo, PLAID and 
Nefertiti projects, of which several Nutriman partners are actively involved in), aiming to list 
the demonstration farms all over Europe. Because several partners were involved in this task, 
it increased the flow of practical information between geographical areas in Europe 
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concerned by the theme of circular economy in general and more specific on nutrient 
recovery, also taking into account the differences between the territories.  
 
In order to design field and technology demonstrations, Inagro and its third linked parties 
(PCS, ILVO) made a ‘Guide for demonstrations’ to support the WP4 partners in organizing 
these demonstrations. This deliverable (D4.1) summarizes the demonstrations that were 
organized by the involved partners and how and when the outcomes of these demonstrations 
were disseminated. In the annexes, you can find the test reports where you can find more 
detailed information about some test results. 
For practical reasons, the demonstration events took often place on the same day as national 
workshops (Task 4.2) and knowledge exchanges (Task 4.3). Therefore, a table was included in 
the technical test reports to link the reports to the events were the demonstrations were 
discussed.  
 
As farmers are practically oriented, field visits are very important to prove the usefulness and 
foresee education and training purposes of these objective driven N and P recovery 
technologies, products and best practices. Therefore, face-to-face activities are of great 
importance in building connections and enhancing networking of rural innovation 
stakeholders. Such events bring together people from across the agricultural innovation 
landscape (e.g. farmers, scientists, national/regional/local authorities, policy makers, 
technology providers, etc.) and provide an  opportunity  for  closer  interaction  and  exchange  
of  information  and  experiences, also helping to conserve the practical knowledge for the 
long term.  
Hence, task 4.1 was strongly supporting to achieve greater user acceptance of collected 
solutions and a more intensive dissemination of existing knowledge. Taking this into account, 
the COVID-19 pandemic negatively influenced WP4, since the majority of the demonstration 
moments could no longer take place on the field. Therefore, WP4 was forced to organize 
online tours to demonstration fields and more webinars.  
 
 

3. Demonstration activities 
In total 53 demonstrations took place during the project period  (October 2018 – September 
2021), which were shown during multiple national and international workshops, webinars, 
conferences, and so on. Following ID numbers were part of a demonstration trial: 
 
Products 

• ID 192: High nutrient dense Bio-Phosphate products recovered from food grade 
animal bone grist with over 30% P2O5 content by "3R zero emission pyrolysis" process 
(https://nutriman.net/farmer-platform/product/id_192)  

• ID 208: Struvite from wastewater by "PHORWater" process 
(https://nutriman.net/farmer-platform/product/id_208)  

• ID 210: Compost from green waste and digested mixed-waste by "ACEA Pinerolese" 
process (https://nutriman.net/farmer-platform/product/id_210)  

• ID 250: Struvite from digestate and manure by "REVAWASTE" process 
(https://nutriman.net/farmer-platform/product/id_250)  

https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_208
https://nutriman.net/farmer-platform/product/id_210
https://nutriman.net/farmer-platform/product/id_250
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• ID 251: Struvite from waste water by "Canal de Isabel II S.A." process 
(https://nutriman.net/farmer-platform/product/id_251)  

• ID 264: Liquid and solid (dried) fraction digestate from manure and energy maize by 
"Agrogas" process (https://nutriman.net/farmer-platform/product/id_264)  

• ID 270: High NP pelletized digestate from animal manure and organic waste digestate 
by "Arbio and NPirriK-project" process (https://nutriman.net/farmer-
platform/product/id_270)  

• ID 272: Compost from green waste and pre-digested vegetable, fruit and garden 
wastes by "IOK Afvalbeheer" process (https://nutriman.net/farmer-
platform/product/id_272) 

• ID 280: Green compost from green waste by "IMOG" process 
(https://nutriman.net/farmer-platform/product/id_280)  

• ID 295: Ammonium nitrate from liquid fraction of manure, digestate or other waste 
stream by "Detricon" process (https://nutriman.net/farmer-
platform/product/id_295)  

• ID 321: Ashes from natural wood chip under fireplace (https://nutriman.net/farmer-
platform/product/id_321)  

• ID 322: Urine from pig manure by "VeDoWS" adapted stable construction system 
(https://nutriman.net/farmer-platform/product/id_322)  

• ID 370: NPK organic fertilizer from poultry droppings with "SECONOV" dehydration 
process (https://nutriman.net/farmer-platform/product/id_370)  

• ID 397: Calcium-Sodium-Phosphate from sewage sludge ash conversion with the 
"AshDec®" process (https://nutriman.net/farmer-platform/product/id_397)  

• ID 401: PK fertilizer from the ash of poultry manure with "BMC Moerdijk" 
thermochemical process (https://nutriman.net/farmer-platform/product/id_401)  

• ID 540: Compost from algae and cattle manure by local composting process 
(https://nutriman.net/farmer-platform/product/id_540) 

• ID 596: Ammonium sulphate from pig manure by on-farm scrubbing the air from the 
stables (https://nutriman.net/farmer-platform/product/id_596)  

• ID 1571: Terra-Preta biochar product recovered from wood chips and processed by 
“3R” high temperature pyrolysis process (https://nutriman.net/farmer-
platform/product/id_1571)  

• ID 1664: COMPOST AS SOIL IMPROVER FROM GREEN WASTE BY TUNNEL 
COMPOSTING (https://nutriman.net/farmer-platform/product/id_1664) 

• ID 1665: PELLET ORGANIC FERTILIZER BASED ON PLANT BIOMASS DIGESTATE 
(https://nutriman.net/farmer-platform/product/id_1665)  

 
Technologies 

• ID 193: 3R Recycle-Reuse-Reduce zero emission pyrolysis technology for phosphorus 
recovery from food grade animal bone grist for production of Bio-Phosphate products 
(https://nutriman.net/farmer-platform/technology/id_193)  

https://nutriman.net/farmer-platform/product/id_251
https://nutriman.net/farmer-platform/product/id_264
https://nutriman.net/farmer-platform/product/id_270
https://nutriman.net/farmer-platform/product/id_270
https://nutriman.net/farmer-platform/product/id_272
https://nutriman.net/farmer-platform/product/id_272
https://nutriman.net/farmer-platform/product/id_280
https://nutriman.net/farmer-platform/product/id_295
https://nutriman.net/farmer-platform/product/id_295
https://nutriman.net/farmer-platform/product/id_321
https://nutriman.net/farmer-platform/product/id_321
https://nutriman.net/farmer-platform/product/id_322
https://nutriman.net/farmer-platform/product/id_370
https://nutriman.net/farmer-platform/product/id_397
https://nutriman.net/farmer-platform/product/id_401
https://nutriman.net/farmer-platform/product/id_540
https://nutriman.net/farmer-platform/product/id_596
https://nutriman.net/farmer-platform/product/id_1571
https://nutriman.net/farmer-platform/product/id_1571
https://nutriman.net/farmer-platform/product/id_1664
https://nutriman.net/farmer-platform/product/id_1665
https://nutriman.net/farmer-platform/technology/id_193
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• ID 207: Technology for P recovery as struvite starting from wastewater sewage with 
"PHORWater" controlled biological processes and struvite scaling process 
(https://nutriman.net/farmer-platform/technology/id_207)  

• ID 253: Technology for N&P recovery as microalgae based biofertilisers starting from 
wastewater with heterotrophic microalgae (https://nutriman.net/farmer-
platform/technology/id_253)  

• ID 256: Technology for P recovery as struvite starting from pig manure digestate with 
fluidized bed crystallization system (https://nutriman.net/farmer-
platform/technology/id_256)  

• ID 269: Technology for N recovery as enriched pelletized digestate from animal 
manure + biowastes with "Arbio and NPirriK-project" co-digestion + separation and 
backmixing process (https://nutriman.net/farmer-platform/technology/id_269)  

• ID 292: Technology for N&P recovery as compost starting from organic waste with 
farm composting process (https://nutriman.net/farmer-platform/technology/id_292)  

 

For all demonstration activities a test report was created, describing the technical background 
information. The following paragraphs summarize the different demonstration activities 
amongst the involved partners. For the detailed information on these demonstrations, we 
refer to the annexes, which is seen as Milestone 6 (Demonstrations of NP recovery 
technologies, products and best practices at 9 partners).  
  

https://nutriman.net/farmer-platform/technology/id_207
https://nutriman.net/farmer-platform/technology/id_253
https://nutriman.net/farmer-platform/technology/id_253
https://nutriman.net/farmer-platform/technology/id_256
https://nutriman.net/farmer-platform/technology/id_256
https://nutriman.net/farmer-platform/technology/id_269
https://nutriman.net/farmer-platform/technology/id_292
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3.1 3R 
P1 3R performed best practice interactive technology demonstrations at the Biofarm site in 
in Kajaszo (Hungary) and best practice demos of the Animal Bone Char (ABC) products with 
BIO-NPK-C formulations (ID192) at organic farming production sites (5-10 ha each) in different 
climatic regions in Hungary for fruit and vegetable production for accredited training and 
education, in cooperation with the accredited Producer Organization MEGER-TESZ. 
The Task 4.1 objective under NUTRIMAN was to make minor testings of ID 192 and was 
'bottom-up' way approached to focus on the most urgent needs of farmers, in this case the P 
deficit.  
 
The purposes of the 3R performed operational field trial demonstration were:  

✓ gaining practical experience on how to use the BIO-NPK-C formulated Bio-Phosphate 
recovered fertilizer product in a large area under real agricultural operation 
conditions; 

✓ spreading knowledge towards agricultural practitioners about the insufficiently 
exploited P recovery innovative research result (technologies, products and practices) 
with “ready for practice” performance such as Bio-Phosphate; 

✓ organisation of interactive best practice demonstration programs on Bio-Phosphate 
products to agri practitioners, Producers Organisations and agri advisers/consultants.  

 
The innovative BioPhosphate product is already Member State (MS) Authority permitted 
(6300/2407-2/2020), meaning that the permit will be continually valid after July 16, 2022 as 
well and will also be expanded to other Member States according to EU Mutual Recognition 
EU 2019/515. At the same time this is also interlinked to the EU Critical Raw materials as well 
as of COM 2020/474. In this context after July 16, 2022 the BioPhosphate product is permitted 
both according to the new FPR EU 2019/1009 as EC Fertilizer and parallel as MS applied 
national fertilisers as well. This twin permit is a highly market competitive position from 
farmers point of view, as in several points the MS regulations are more strict than the new 
FPR, so the user have free choice which one to apply, while even the higher quality and safer 
biofertiliser will not cost more. 
 
Between May and August 2021 3R organised several field demo events. Participants visited 
the 4 demo field sites in Val (2), Tabajd and Kemence. During the demo event high attention 
was paid on the cost/benefit and legal issues (MS national permits and link to EU 2019/1009 
legislation) aspects of the new practices that were also highlighted in the Farmer Platform 
under each ID. High attention was also paid to synergies and complementarity with EIP 
Operational Groups and interactive innovation groups operating in the context of the EIP-
AGRI. Many approached farmers are linked to cooperatives and Operational Group including 
the M-TESZ Producer Organization project ID 1866182376 (June 8, 2020, Innovative bio-
products). 
 
Next to this, 3R also organised 7 technology demonstration events where the added value 
upgrading and valorisation of food grade animal by-products into safe and high value 
recovered ID192 organic Phosphorous fertilizer and ID1571 Terra Preta Biochar has been 
successfully demonstrated by integrated thermal (ID193) and biotechnological recycling 
means, including possibility for economical scale up scenario alternatives. During the 
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technology demonstration events farmers and stakeholders visited 3R laboratory site at 
Biofarm Agri Research Station in Kajaszo (Hungary), where the two stages fermentation 
strategy (liquid and solid) and process applied for production of BIO-NPK formulated ABC-
BioPhosphate was presented and demonstrated to the farmers 
 
These interactive demo events were combined and interlinked to Task 4.2 (national 
workshops). The complete technology demonstration and field  test reports of these 
demonstrations can be found in Annex 1. 
 

Table 1: Best practice interactive demonstration activities at P1 3R 

Demonstration 

Farmers 

platform 

ID n° 

Short summary 
Linked 

events 

High nutrient dense 

Phosphorus critical raw 

material recovery (ABC 

Animal Bone Char, 30% P2O5) 

from food grade animal bone, 

3R zero emission industrial 

pyrolysis processing ID193. 

Practice: biotechnological 

formulation of ABC (192) and 

different types of Terra Preta 

biochar as (ID 1571) 

ID 193 

ID192 

ID 1571 

The added value upgrading and valorisation of food 

grade animal by-products into safe and high value 

ID192 recovered organic Phosphorous fertilizer and 

ID1571 Terra Preta Biochar has been successfully 

demonstrated by integrated thermal (ID193) and 

biotechnological recycling means, incl. possibility for 

economical scale up scenario alternatives. 

31/05/21 

16/06/21 

05/07/21 

12/07/21 

22/07/21 

27/07/21 

03/08/21 

Best practice demo of the ID 

192 product with BIO-NPK-C 

formulations at low input 

production site (6 ha) in Val, 

Hungary. Plant: elder, 

Seasons: 2019-2021 

ID 192 The 2019-2020 WP 4.1 objective under NUTRIMAN 

is to make minor testing of ID 192 specific solution 

for WP4.2 - “SHOW ME” of the existing best practice 

case and impacts on yields with cost/benefit aspects 

under production conditions for farmers. The WP 4.1 

is 'bottom-up' way approached to focus on the most 

urgent needs of farmers, in this case this is the 

Phosphorus deficit. At 6 ha test area 200 kg/ha and 

400 kg/ha ID192 applied at random block order, 

compared to standard control (practice as usual) and 

control blank. Yield increase 7-12% achieved and 

cost/benefit demonstrated. ID192 incorporated once 

only in 2019 and observed in two years. New ID192 

incorporation is continued in 2021. 

25/05/21 

09/06/21 

Best practice demo of the ID 

192 product with BIO-NPK-C 

formulations at low input 

farming production site (8 ha) 

in Tabajd, Hungary. Plant: 

elder, Seasons: 2019-2021 

ID 192 The 2019-2020 WP 4.1 objective under NUTRIMAN 

is to make minor testing of ID 192 specific solution 

for WP4.2 - “SHOW ME” of the existing best practice 

case and impacts on yields with cost/benefit aspects 

under production conditions for farmers. The WP 4.1 

is 'bottom-up' way approached to focus on the most 

urgent needs of farmers, in this case this is the 

Phosphorus deficit. At 7.8 ha test area 200 kg/ha and 

400 kg/ha ID192 applied at random block order, 

compared to standard control (practice as usual) and 

control blank. Yield increase up to 17% achieved and 

cost/benefit demonstrated. ID192 incorporated once 

only in 2019 and observed in two years 2020 and 

2021. 

25/06/21 

16/07/21 

 

 

Best practice demo of the ID 

192 product with BIO-NPK-C 

formulations at low input 

ID 192 The 2019-2020 WP 4.1 objective under NUTRIMAN 

is to make minor testing of ID 192 specific solution 

for WP4.2 - “SHOW ME” of the existing best practice 

09/08/21 

https://nutriman.net/news/workshops-and-technology-demonstration-events-hungary-biophosphate-product-organic-farming
https://nutriman.net/news/workshops-and-technology-demonstration-events-hungary-biophosphate-product-organic-farming
https://nutriman.net/news/workshops-and-technology-demonstration-events-hungary-biophosphate-product-organic-farming
https://nutriman.net/news/workshops-and-technology-demonstration-events-hungary-biophosphate-product-organic-farming
https://nutriman.net/news/workshops-and-technology-demonstration-events-hungary-biophosphate-product-organic-farming
https://nutriman.net/news/workshops-and-technology-demonstration-events-hungary-biophosphate-product-organic-farming
https://nutriman.net/news/workshops-and-technology-demonstration-events-hungary-biophosphate-product-organic-farming
https://nutriman.net/news/workshops-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
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farming production site (5 ha) 

in Kemence, Hungary, Plant: 

Red currant, Seasons: 2019-

2021 

case and impacts on yields with cost/benefit aspects 

under production conditions for farmers. The WP 4.1 

is 'bottom-up' way approached to focus on the most 

urgent needs of farmers, in this case this is the 

Phosphorus deficit. At 5.4 ha test area 200 kg/ha and 

400 kg/ha ID192 applied at random block order, 

compared to standard control (practice as usual) and 

control blank. Yield increase up to 34% achieved and 

cost/benefit demonstrated. ID192 incorporated once 

only in 2019 and observed in 2020-2021.   

Best practice demo of the ID 

192 product with BIO-NPK-C 

formulations at conventional 

farming production site (5 ha) 

in Val, Hungary. Plant: wheat, 

Seasons: 2019-2021 

ID 192 The 2019-2020 WP 4.1 objective under NUTRIMAN 

is to make minor testing of ID 192 specific solution 

for WP4.2 - “SHOW ME” of the existing best practice 

case and impacts on yields with cost/benefit aspects 

under production conditions for farmers. The WP 4.1 

is 'bottom-up' way approached to focus on the most 

urgent needs of farmers, in this case this is the 

Phosphorus deficit. At 5.4 ha test area 200 kg/ha and 

400 kg/ha ID192 applied at random block order, 

compared to standard control (practice as usual) and 

control blank. Yield increase 10-12% achieved and 

cost/benefit demonstrated. ID192 incorporated in 

2019 and 2020 and grow observed in 2020 and 2021. 

25/05/21 

09/06/21 

During these events, there were in total 146 participants. 
 

 
Elder harvest 

 
Ribes harvest 

 
Elder harvest 
 

 
Elder harvest 

Figure 2: Demonstration activities at P1 3R in Hungary 

https://nutriman.net/news/workshops-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-hungary-bio-phosphate-product-organic-farming-application
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3.2 CRAB and CA17 
P4.1 CRAB and P4.2 CA17 tested three different Nutriman products on commercial farms and 
experimental stations in Brittany and in Charente-Maritime. It was shown that wood ashes 
(ID 321) have a real agronomic value. During the experiment, it was made possible to improve 
the productivity of the pasture by 20% over at least two years.   
Furthermore, there were also trials with Dehydrated Poultry Droppings (ID 370) and compost 
from algae and cattle manure (ID 540).  
The complete test reports of these demonstrations are added in Annex 2. 
 

Table 2: Best practice interactive demonstration activities at P4.1 CRAB and P4.2 CA17 

Demonstration 

Farmers 

platform 

ID n° 

Short summary 
Linked 

events 

Effect of wood ashes on a grazed 

meadow  

ID 321 This demonstration was able to demonstrate that 

wood ashes have real agronomic value. 

During this experiment, it was made possible to 

improve the productivity of the pasture by 20% 

over at least 2 years. 

The demonstration, however, was not designed 

according to an analytical protocol and it is not 

possible to really distinguish which of the 

agronomic characteristics of wood ash was the 

most relevant in this result. However, taking into 

account the limiting factor of the deficiency of 

available phosphorus in the soil, it can reasonably 

be assumed that the supply of phosphorus by the 

ash was decisive. 

It is also probable that the beneficial effect of the 

ash on the soil pH favoured a more productive 

flora and better forage value. 

In the case of organic farming, where the 

phosphorus balance on the soil is systematically 

in deficit, this product constitutes a precious 

resource, the origin of which can be fully traced. 

27/05/20 

Demonstration trial 2020 with 

dehydrated poultry droppings 

ID 370 The data of trial monitoring and the yield results 

at harvest revealed that the Dehydrated Poultry 

Droppings (DPD) have a N fertilising effect but 

less efficient than urea with the same dose. 

This phenomenon has been already observed by 

farmers but without deeper explanations, so that 

this kind of organic fertilisers is not so used than 

it could be with a better knowledge of its 

behaviour. 

 

So to try to understand and explain the compost 

behaviour during the growing period, the 

modelling tool STICS© - version 9.1 was used, 

designed by the National Research Institute for 

Agriculture, Food and Environment - INRAe. 

This tool made it possible to simulate during the 

crop development different agronomic outputs 

that can be used to explain what happens 

regarding N fertilisation and soil water use. For 

further details we refer to Annex 2. 

27/11/20 

11/05/21 

22/06/21 

https://nutriman.net/news/fertilizers-something-new-france-and-europe
https://nutriman.net/news/nutriman-project-operational-contribution-better-knowledge-bio-based-fertilizing-materials
https://nutriman.net/news/nutriman-project-better-knowledge-bio-based-fertilizing-materials-and-their-agronomic-use
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Demonstration trial 2019 with 

compost from algae and cattle 

manure 

ID 540 This demonstration operation did not succeed in 

proving an fertilising effect for the compost. 

Of course this product is not a fertiliser but a soil 

improver, but with the 35 and 70 t/ha supplies of 

compost, we should have noticed a fertilising 

effect, particularly with the N input. 

 

So to try to understand and explain the compost 

behaviour during the growing period, the 

modelling tool STICS© - version 9.1 was used, 

designed by the National Research Institute for 

Agriculture, Food and Environment - INRAe. 

This tool made it possible to simulate during the 

crop development different agronomic outputs 

that can be used to explain what happens 

regarding N fertilisation and soil water use. For 

further details we refer to Annex 2. 

03/12/19 

16/06/20 

27/11/20 

11/05/21 

22/06/21 

 

During these events, there were in total 51 participants. 
 

 

Figure 3: Demonstration event on ID 321 by CRAB (27/05/2020) 

https://nutriman.net/news/move-forward-fertilizing-materials-regulation-nutriman-project
https://nutriman.net/news/fertilizers-something-new-france-and-europe
https://nutriman.net/news/nutriman-project-operational-contribution-better-knowledge-bio-based-fertilizing-materials
https://nutriman.net/news/nutriman-project-better-knowledge-bio-based-fertilizing-materials-and-their-agronomic-use
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Figure 4: Participants could have a look at the samples provided by several Nutriman partners (16/06/2021) 

 
3.3 INAGRO, PCS VZW and EV ILVO 

P6 INAGRO and linked third parties P6.1 PCS and P6.2 ILVO organized several demonstration 
activities on several Nutriman products (in field trials and/or pot trials). Despite extreme and 
decisive weather effects in 2019 and 2020, ammonium nitrate (ID 295) and pig urine (ID 322) 
proved to be valuable fertilisers in terms of N fertilization. Other experiments on the P 
availability showed that P use efficiency of Agrogas digestate (ID 264) was near 100% (similar 
to triple superphosphate), while this was somehow less (83%) for NPirriK digestate (ID 270) 
and IMOG compost (ID 280). There was also a technology demonstration of farm composting 
(ID 292). Lastly, there were also several demonstrations on compost use efficiency (ID 272) 
with Acer campestre and Chrysanthemum. 
  
The complete test reports of these demonstrations are added in Annex 3. 
 

Table 3: Best practice interactive demonstration activities at P6 Inagro, P6.1 PCS and P6.2 ILVO 

Demonstration 

Farmers 

platform ID 

n° 

Short summary 
Linked 

events 

Field trial with recycling-

derived fertilizers on maize 

(2019) 

ID 295 

ID 322 

 

Note: the 

products were 

tested in 

multiple 

concentrations 

Weather effects were extreme and decisive in 

this experiment. Preliminary screening of the 

field succeeded in filtering out a part of the soil 

variability (which is inherent for fields of this 

size) but overall, it was clear availability of 

water and not availability of nitrogen was the 

main factor influencing crop growth. There 

were no significant differences in crop growth 

between the tested products.  

17/07/20 

 

Field trial with recycling-

derived fertilizers on spinach 

ID 295 

ID 322 

Also in 2020, weather conditions had a decisive 

and unwanted impact on the trial results. Water 

18/06/20 

https://nutriman.net/news/demo-event-flanders-recycling-derived-fertilizers
https://nutriman.net/news/webinars-teaches-us-about-recovered-nutrients
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(2020) and early potatoes 

(2021) 

 

Note: the 

products were 

tested in 

multiple 

concentrations 

availability was an important factor influencing 

crop development, and a sandstorm introduced 

extra variability into the trial results. Irrigation 

could mitigate the worst effects caused by the 

weather. Still, it was necessary to omit a 4th 

parallel from the processed dataset.  

During trial, one product stood out. All plots 

where ammonium nitrate was applied showed 

aberrant crop development. Seedling growth 

stalled and seedlings turned yellow. This effect 

was mitigated somewhat when irrigation 

boosted crop growth, but it remained visible 

until harvest and was reflected in the yield and 

N-uptake figures.  

This effect appeared to be linked with the very 

dry circumstances and the fact that soil was not 

ploughed after RDF application. Seeds were 

thus deposited into soil in which the applied 

RDFs were mixed into. Ammonium nitrate 

seemed to harm the development of the 

seedlings. This effect cannot yet be explained. 

Inagro made a video of this trial.  

 

In 2021, the field trial continues with the 

cultivation of early potatoes, but the results 

were not known yet when preparing this report. 

Demo trial for P use efficiency ID 264 

ID 270 

ID 280 

One day before the end of the trial, the demo 

trial was shown during the Nutriman workshop 

“Use of recovered nutrients in farm fertilizers” 

at ILVO, Merelbeke. First results were shown 

and participants could observe the differences 

in grass growth between the pots with different 

organic materials as P fertilisers. In the final 

result, it was shown that the P use efficiency of 

P264 Agrogas digestate was near 100% 

(similar to triple superphosphate), whereas the 

P in P270 NPirriK digestate and P280 IMOG 

compost was somehow less available (P use 

efficiency of on average 83%). Not all P in 

these products is immediately available for the 

crop. However, on the long term all P 

contributes to the soil P stock and can become 

available to the crop. 

15/09/20 

Technology for N&P recovery 

as compost starting from 

organic waste with farm 

composing process 

ID 292 Farm composting is an important technology to 

recycle nutrients on the farm itself. Many 

farmers are interested, but lack skills and 

knowledge on how to perform farm 

composting. During two demonstrations in 

2019 and 2020, ILVO invited farmers and other 

stakeholders to the ILVO compost site and 

showed details of this technology. The start of 

farm composting was discussed, the windrows 

were shown, the necessary measurements of 

temperature, CO2 concentration and humidity 

were demonstrated and the use of a compost 

turner was demonstrated. In addition, the 

characteristics of the end product and the 

application methods were discussed. There 

were several questions of interested farmers 

10/09/19 

15/09/20 

https://www.youtube.com/watch?v=uHkM6Yy9RI0&list=PL6SNYMmBjnltMl0gCf7zoG3M_tTKL2hoo
https://nutriman.net/news/demo-workshop-recovered-nutrients-fertilizer-use-farm
https://nutriman.net/news/demo-event-farm-composting-ilvo
https://nutriman.net/news/demo-workshop-recovered-nutrients-fertilizer-use-farm
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that were tackled in small groups. By this 

demonstration and the passed information in 

the practice abstract, infosheet and training 

material, farmers should be able to start with 

this technology themselves. 

Demo trial for compost use 

efficiency (crop Acer 

campestre) 

ID 272 The demonstration was held on October 15th, 

2019 at PCS, Destelbergen and combined with 

a Nutriman Workshop. The set up of the demo 

was shown and the participants could stroll 

along the different plots on the container fields. 

The conclusions were that lower fertiliser doses 

are equal to higher ones, so decreasing nutrient 

doses is advisable; for Acer campestre, 

compost is not an ideal fertiliser – when used 

in high quantities – since the plants cannot 

tackle the high pH and EC in composts. 

17/10/19 

Demo trial for compost use 

efficiency (crop 

Chrysanthemum) 

ID 272 The demonstration was held on October 15th, 

2019 at PCS, Destelbergen and combined with 

a Nutriman Workshop. The set up of the demo 

was shown and the participants could stroll 

along the different plots on the container fields. 

The conclusions were that compost is a good 

fertiliser for Chrysanthemum since it can 

replace a high amount of mineral fertilisers and 

reach the same size of plants, but with a better 

plant quality. Additionally, lesser nitrogen 

losses through leaching are achieved by using 

compost. 

17/10/19 

Demo trial for compost use 

efficiency (crop Acer 

campestre) 

ID 272 On June 22nd, 2020, we demonstrated how the 

compost must be applied in the cultivation of 

potted Acer campestre at PCS, Destelbergen, 

Belgium. The main differences with addition of 

the more common coated fertilisers that were 

used as a reference in this demonstration trial 

were shown: structure of the fertilisers, 

application dose, nutrient content, and nutrient 

release rate. We also showed the growers how 

they can calculate the correct dose of the other 

nutrients that have to be added for the crops 

needs. The participants could stroll along the 

different plots on the container fields. The 

result were not yet available, but those of 2019 

have been explained. In addition the plant 

quality was already visibly different. The 

demonstration trial showed that compost 

application is limited to composts with low pH 

for Acer campestre, but that the produced 

quality is higher when compared to 

conventional mineral fertilisers. Nevertheless, 

a grower has to choose between quality and 

growth for this species. 

22/06/20 

Demo trial for compost and ash 

use efficiency (crop 

Chrysanthemum) 

ID 272 

ID 401 

On June 22nd,2020, we demonstrated how the 

ash and compost must be applied in the 

cultivation of potted chrysanthemum at PCS, 

Destelbergen, Belgium. The main differences 

with addition of the more common coated 

fertilisers that were used as a reference in this 

demonstration trial were shown: structure of 

the fertilisers, application dose, nutrient 

22/06/20 

https://nutriman.net/news/nutriman-workshop-sustainable-cultivation-reusing-nutrients
https://nutriman.net/news/nutriman-workshop-sustainable-cultivation-reusing-nutrients
https://nutriman.net/news/technical-committee-bkw-tour-fertilization-trials
https://nutriman.net/news/technical-committee-bkw-tour-fertilization-trials
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content, and nutrient release rate. We also 

showed the growers how they can calculate the 

correct dose of the other nutrients that have to 

be added for the crops needs. The participants 

could stroll along the different plots on the 

container fields. The Chrysanthemums were at 

this time still too small for conclusions, 

however a retarded growth with the ash-

application was clearly visible. The 

demonstration trial showed that compost and 

ashes (low concentration) are good alternatives 

for conventional mineral fertilisers, but that the 

application of compost is preferably delayed 

until the plants have rooted. 

During these events, there were in total 285 participants. 
 

 

Figure 5: Field trial visit by Inagro on 17/07/2019 
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Figure 6: Demonstration event on ID 272 and ID 401 by PCS on 22/06/2020 

 

Figure 7: Demonstration event on ID 292 by ILVO (10/09/2019)  
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3.4 Vlaco 
P8 Vlaco organized best practice interactive demonstrations on the application & advantages 
of use of digestate- and compost-based tailor-made fertilisers and soil improvers, in order to 
increase knowledge on possibilities to reduce use of mineral fertilisers (ID 272, 280, 264, 270). 
These products were tested on 2 sites. Furthermore, there was a technology demonstration 
as a site visit of the ManuREsource 2019 international conference (ID 269).  
 
The complete test reports of these demonstrations are added in Annex 4. 
 

Table 4: Best practice interactive demonstrations at P8 Vlaco 

Demonstration 

Farmers 

platform ID 

n° 

Short summary 
Linked 

events 

Demo trial on long term 

compost use 

ID 272 

ID 280 

The application of compost guarantees yields and crop 

quality. Moreover, it is an efficient way of adding more 

organic matter to the soil – necessary in an environment 

of decreasing organic matter-levels in (Flemish) soils. 

The compost used in the trial (ID:272) – similar to green 

compost (ID 280) – markedly results in partly fertilized 

arable soils with a better soil structure, less erosion, 

higher soil fertility, water infiltration capacity and yields 

than traditional soils subject to a mineral fertilization. 

Specifically the ideal C/P-ratio’s allow for fertilization 

with compost whereby a fair amount of organic carbon 

can be sustainably sequestered in the soil. In addition, 

compost can also contribute to increasing the disease 

and pest resistance of the soil, by ensuring a richer soil 

life that offers better resistance to harmful organisms. 

10/09/19 

Demo trial on digestate 

use & P use efficiency 

ID 264 

ID 270 

Certified digestates are safe (strict standards as to heavy 

metals, organic contaminants, impurities, stones, 

pathogens and germinated seeds), homogenised, organic 

fertilisers containing besides N and P also numerous 

trace elements including iron, manganese and zinc. The 

nutrients in digestate products, with varying nutrient 

efficiencies, can be counted as a replacement for 

artificial fertiliser. The results in use are competitive 

with those of mineral fertilisers, given a similar amount 

of nutrient application (mainly N). Multi-annual use of 

digestate products maintains the diversity of species and 

beneficial fungi and bacteria in the soil. Rooting is 

similar to other fertilisation strategies. 

10/09/19 

Technology for N 

recovery as enriched 

pelletized digestate from 

animal manure + 

biowastes with ‘Arbio 

and NPIRRIK project’ 

co-digestion + separation 

and backmixing process 

ID 269 Important from the NUTRIMAN perspective was the 

opportunity to show examples of current developments 

and innovations in manure treatment technologies 

including the aspect of nutrient recovery. Besides Vlaco 

highlighting  via two presentations in a separate 

conference event (ManuResource: 27 & 28 november) 

the N/P-recovery technologies and end products of two 

of its members (Biogas Bree and Arbio), Vlaco 

contributed to physical presentation – mostly done by 

the operator of the biogas site Arbio (Mr Tim Keysers). 

The demonstration of NPirriK technology on 

29/11/2021 proceeded via a physical tour of the different 

digestion and post-treatment technologies on the 

industrial site of Arbio. It was accompanied with Q&A 

29/11/19 

https://nutriman.net/news/manuresource-2019
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managed by Arbio and Vlaco – in order to exchange a 

diversity of experiences between present partners & 

regions on the policy measures taken for coping with 

manure surpluses, both in terms of manure management 

in a broad sense, and more specifically in terms of 

manure treatment. The technology is a promising 

pathway for N & P recovery and use based on 

recuperation of organic (waste) streams, specifically to 

achieve an easily stored/transportable fertiliser pellet 

with increased N content (vis-à-vis dried digestate). 

During these events, there were in total 98 participants. 
 

 
Figure 8: Technology demonstration of ID 269 by VLACO on 29/11/2019 
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3.5 CARTIF 
P9 CARTIF described two technology demonstrations (ID 256, 253) and two product 
demonstrations (ID 250, ID 251) at several webinars and face-to-face activities. Struvite 
obtained by Cartif’s technology (ID 256) has properties to be a good slow release fertilizer and 
provides essential nutrients such as magnesium, nitrogen and phosphorus for agriculture and 
horticulture. Another factor that supports the use of struvite as a fertilizer is its low 
concentration in heavy metals compared to the phosphate rock usually used in the 
manufacture of synthetic fertilizers. 
The ALGAECAN technology (ID 253) was shown to comply with circularity and sustainability, 
as the quality of the by-products allows their integration into new value chains, producing a 
marketable fertiliser as a waste-to-resource strategy. 
 
The complete test reports of these demonstrations are added in Annex 5. 
 

Table 5: Best practice interactive demonstrations at P9 CARTIF 

Demonstration 

Farmers 

platform ID 

n° 

Short summary 
Linked 

events 

Technology for P 

recovery as struvite 

starting from pig manure 

digestate with fluidized 

bed crystallization 

system 

ID 256 By struvite crystallization technology, Cartif has been 

able to recover the N and P contained in digestate (from 

anaerobic digestion of pig slurry) in the form of struvite. 

The yield of the crystallization reaction was 90% and the 

quality of the struvite obtained is very similar to that of 

commercial struvite (4.7 %N – 11.2 %P – 8.9 %Mg). 

However, it is necessary to post-treat the struvite to 

eliminate its organic matter content and increase its 

purity. 

Depending on the operation mode used and the type of 

waste, a production of up to 300 g/batch of struvite or 

100 g/h (by continuous operation) can be obtained. 

In conclusion, struvite obtained by Cartif’s technology 

has properties to be a good slow release fertilizer and 

provides essential nutrients such as magnesium, 

nitrogen and phosphorus for agriculture and 

horticulture. Another factor that supports the use of 

struvite as a fertilizer is its low concentration in heavy 

metals compared to the phosphate rock usually used in 

the manufacture of synthetic fertilizers. 

03/12/19 

29/04/21 

Technology for N&P 

recovery as microalgae 

based biofertilisers 

starting from wastewater 

with heterotrophic 

microalgae 

ID 253 The ALGAECAN technology has been operating during 

six months in the Spanish demonstrator, the vegetable 

processing company, and for another six months in the 

Slovenian demonstrator, the fruit processing company. 

This operation has managed to treat approximately 1 m3 

per day, obtaining as a by-product 1.5 kg of microalgae 

powder. Similar good treatment results have been 

achieved in both companies, without complications and 

using the energy obtained from the photovoltaic system. 

The treated water is suitable for reuse as cleaning or 

discharge water. 

The algae produced may in all cases be marketed as a 

solid NPK biofertiliser in line with the EU legislative 

framework, Regulation (EU) 2019/1009, which includes 

recycled and organic materials for fertiliser purposes 

and complies with fertiliser standards in terms of 

13/11/19 

17/06/21 

https://nutriman.net/news/2020-farmers-assessors-course-nutriman-project-recovery-innovative-technologies
https://nutriman.net/news/third-training-workshop-innovative-solutions-applied-bioeconomy
https://nutriman.net/news/nutriman-workshop-innovative-technologies-obtaining-biofertilizers
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percentages of dry matter, organic carbon content, C/N, 

Nitrogen, Phosphorus and Potassium. 

Therefore, the proposed treatment complies with 

circularity and sustainability, as the quality of the by-

products allows their integration into new value chains, 

producing a marketable fertiliser as a waste-to-resource 

strategy. 

Struvite from digestate 

and manure by 

"REVAWASTE" process 

ID 250 

ID 251 

From the end of 2019 to the first half of 2020, a field 

trial was conducted to determine the agronomic 

potential of the struvite obtained by Cartif. For this 

purpose, a circular plot of 3 m2 was selected and divided 

into 3 sectors of 1 m2. In all the sectors, conventional 

turf was planted and in one of them a traditional 

fertilizer was added, in another one commercial struvite 

(ID251) and in the last one, the experimental struvite 

obtained by Cartif (ID250). 

According to the results obtained in the agronomic trial, 

it can be concluded that both the amount of turf obtained 

(crop yield) and the height of the turf are very similar in 

each of the 3 sectors of the agronomic trial. 

From the point of view of nutrient content, commercial 

struvite is the fertilizer with the best results, but very 

similar to those of the experimental struvite and 

substantially better than those of the traditional 

fertilizer. 

Therefore, it can be concluded that the experimental 

struvite presents a good agronomic performance (similar 

to other fertilizers of similar characteristics currently on 

the market) and that its use as a slow release biofertilizer 

can be recommended. 

 

The field visit event could not take place due to the 

COVID outbreak. Therefore, the demonstration was 

held and the information was sent to the farmers' 

associations that we have as supporters and stakeholders 

in the project.   

 

/ 

During these events, there were in total 72 participants. 
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Figure 9: Demonstration trial of ID 250 by CARTIF 

 

Figure 10: LIFE ALGAECAN demonstration event (13/11/2019) 
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Figure 11: Online technology demonstration of ID 256  by CARTIF (29/04/2021) 

 
3.6 UNITO 

P10 UNITO organized 10 best practice interactive demonstrations on several crops, in which 
several Nutriman products were tested (some during several years). The tested 
demonstrations are listed below. In general, it could be concluded that the use of NUTRIMAN 
fertililers provided similar yields and development of crops compared to mineral fertilisers, 
given a similar amount of nutrient application (mainly N). Hence, the nutrients in these 
products – with varying nutrient efficiencies – can be counted as a replacement for artificial 
fertilisers.  
 

Table 6: Best practice interactive demonstrations at P10 UNITO 

Demonstration 

Farmers 

platform 

ID n° 

Short summary 
Linked 

events 

Best practice on 

corn (2019) 

ID 192 

ID 250 

ID 208 

ID 210 

The product selected within the NUTRIMAN project which have been tested in 

this demo field trial on corn are safe (strict standards as to heavy metals, organic 

contaminants, impurities, stones, pathogens and germinated seeds), homogenised, 

organic fertilisers containing besides N and P also numerous trace elements 

including iron, manganese and zinc. The nutrients in these products, with varying 

efficiencies, can be counted as a replacement for artificial fertiliser. According to 

the results obtained, the use of the NUTRIMAN fertilizers provided similar yields 

and development of corn compared to mineral fertilisers, given a similar amount of 

nutrient application (mainly N). 

30/08/19 

31/01/20 

04/09/20 

03/10/20 

06/11/20 

Best practice on 

corn (2020) and 

ID 250 

ID 210 

The product selected within the NUTRIMAN project which have been tested in 

this demo field trial on corn and soft wheat are safe (strict standards as to heavy 

04/09/20 

03/10/20 

https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/recovered-biofertilizers-farmers-ashdecr-case-presented-first-time-italian-farmers
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
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soft wheat 

(2021) 

ID 397 metals, organic contaminants, impurities, stones, pathogens and germinated seeds), 

homogenised, organic fertilisers containing besides N and P also numerous trace 

elements including iron, manganese and zinc. The nutrients in these products, with 

varying nutrient efficiencies, can be counted as a replacement for artificial fertiliser. 

According with the results observed, the fertilizers used are competitive with 

mineral fertilisers, given a similar amount of nutrient application (mainly N). 

Two videos of these trials were produced: 

• NUTRIMAN - Demo trial on corn in Italy - April 2020 - Prova 

dimostrativa su mais - YouTube 

• NUTRIMAN - Demo trial on corn in Italy, part 2 - June 2020 - Prova 

dimostrativa su mais, parte 2 - YouTube 

06/11/20 

Best practice on 

cabbage (2019 

& 2020) 

ID 210 

ID 397 

ID 192 

ID 208 

ID 270 

ID 280 

The products selected within the NUTRIMAN project which have been tested in 

this demo field trial on cabbage are safe (strict standards as to heavy metals, organic 

contaminants, impurities, stones, pathogens and germinated seeds), homogenised, 

organic fertilisers containing besides N and P also numerous trace elements 

including iron, manganese and zinc. The nutrients in these products, with variable 

efficiencies, can be considered as a replacement for mineral fertilisers. According 

to the results obtained, the use of the NUTRIMAN fertilizers provided similar 

yields and development of cabbage compared to mineral fertilisers, given a similar 

amount of nutrient application (mainly N).  

31/01/20 

04/09/20 

03/10/20 

05/12/20 

Best practice on 

lettuce (2020-

2021) 

ID 250 

ID 270 

ID 397 

The products selected within the NUTRIMAN project which have been tested in 

this demo field trial on lettuce are safe (strict standards as to heavy metals, organic 

contaminants, impurities, stones, pathogens and germinated seeds), homogenised, 

organic fertilisers containing besides N and P also numerous trace elements 

including iron, manganese and zinc. The results observed with NUTRIMAN 

fertilizers are similar to those with mineral fertilizers, given a similar amount of 

nutrient application (mainly N). A video of this trial was produced: 

https://www.youtube.com/watch?v=5JnE4b9Hdlo&list=PL6SNYMmBjnltg2djS_

mggoc5qS2I-ZAi5&index=4 

 

Linked to 3 different events (04/09/2020, 03/10/2020, 05/12/2020) 

04/09/20 

03/10/20 

05/12/20 

Best 

greenhouse 

practice on 

lettuce (2019) 

ID 210 

ID 397 

ID 192 

ID 208 

ID 270 

ID 280 

The products selected within the NUTRIMAN project which have been tested in 

this demo greenhouse trial on lettuce are safe (strict standards as to heavy metals, 

organic contaminants, impurities, stones, pathogens and germinated seeds), 

homogenised, organic fertilisers containing besides N and P also numerous trace 

elements including iron, manganese and zinc. The nutrients in these products, with 

variable efficiencies, can be considered as a replacement for mineral fertiliser. The 

results observed  using them demonstrated that they are competitive with of mineral 

fertilisers, given a similar amount of nutrient application (mainly N). 

05/06/19 

31/01/20 

04/09/20 

03/10/20 

05/12/20 

Best 

greenhouse 

practice on 

tomato (2019) 

ID 210 

ID 397 

ID 192 

ID 208 

The product selected within the NUTRIMAN project which have been tested in 

this demo greenhouse trial on tomato are safe (strict standards as to heavy metals, 

organic contaminants, impurities, stones, pathogens and germinated seeds), 

homogenised, organic fertilisers containing besides N and P also numerous trace 

elements including iron, manganese and zinc. The nutrients in these productscan 

be considered as a replacement for mineral fertiliser. The results in use are 

competitive with those of mineral fertilisers, given a similar amount of nutrient 

application (mainly N), suggesting the possibility to use the demonstrated 

fertilizers in greenhouse on potted plants. 

 

Linked to 5 different events (05/06/2019, 31/01/2020, 04/09/2020, 03/10/2020, 

05/12/2020) 

05/06/19 

31/01/20 

04/09/20 

03/10/20 

05/12/20 

Nursery demo 

trial on lettuce 

(2020) 

ID 210 

ID 397 

ID 192 

ID 208 

ID 250 

ID270 

ID 280 

The product selected within the NUTRIMAN project which have been tested in 

this demo greenhouse nursery trial on lettuce are safe (strict standards as to heavy 

metals, organic contaminants, impurities, stones, pathogens and germinated seeds), 

homogenised, organic fertilisers containing besides N and P also numerous trace 

elements including iron, manganese and zinc.. The demonstrated fertilizers showed 

to be  competitive with  mineral fertilisers, when applied with a similar amount of 

nutrient  (mainly N), suggesting the possibility to use them in greenhouse on potted 

04/09/20 

03/10/20 

05/12/20 

https://www.youtube.com/watch?v=KhzrO4gUB9c&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=1
https://www.youtube.com/watch?v=KhzrO4gUB9c&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=1
https://www.youtube.com/watch?v=reAxTwCcP8o&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=5
https://www.youtube.com/watch?v=reAxTwCcP8o&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=5
https://nutriman.net/news/recovered-biofertilizers-farmers-ashdecr-case-presented-first-time-italian-farmers
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://www.youtube.com/watch?v=5JnE4b9Hdlo&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=4
https://www.youtube.com/watch?v=5JnE4b9Hdlo&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=4
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
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plants and also showing in some cases the capacity to prevent the development of 

plant diseases. 

 

Linked to 3 different events (04/09/2020, 03/10/2020, 05/12/2020) 

Best nursery 

practice on 

tomato (2020) 

ID 210 

ID 397 

ID 192 

ID 208 

ID 250 

ID270 

The product selected within the NUTRIMAN project which have been tested in 

this demo greenhouse nursery trial on tomato are safe (strict standards as to heavy 

metals, organic contaminants, impurities, stones, pathogens and germinated seeds), 

homogenised, organic fertilisers containing besides N and P also numerous trace 

elements including iron, manganese and zinc. The demonstrated fertilizers showed 

to be  competitive with mineral ones, when applied with a similar amount of 

nutrient  (mainly N), suggesting the possibility to use them in greenhouse on potted 

plants.  

/ 

Best nursery 

practice on 

tomato (2020) 

ID 210 

ID 397 

ID 192 

ID 208 

ID 250 

ID270 

The product selected within the NUTRIMAN project which have been tested in 

this demo greenhouse nursery trial on tomato are safe (strict standards as to heavy 

metals, organic contaminants, impurities, stones, pathogens and germinated seeds), 

homogenised, organic fertilisers containing besides N and P also numerous trace 

elements including iron, manganese and zinc. The demonstrated fertilizers showed 

to be  competitive with mineral ones, when applied with a similar amount of 

nutrient  (mainly N), suggesting the possibility to use them starting from nursery to 

promote their development. A video of this trial was developed: 

https://www.youtube.com/watch?v=nf1XEYSKCQk&list=PL6SNYMmBjnltg2dj

S_mggoc5qS2I-ZAi5&index=3  

/ 

Best practice on 

grape (2020 & 

2021) 

ID 210 

ID 397 

ID 250 

ID 270 

ID 280 

The product selected within the NUTRIMAN project which have been tested in 

this two year demo field trial on grape are safe (strict standards as to heavy metals, 

organic contaminants, impurities, stones, pathogens and germinated seeds), 

homogenised, organic fertilisers containing besides N and P also numerous trace 

elements including iron, manganese and zinc. The demonstrated fertilizers showed 

to be competitive with mineral ones, when applied with a similar amount of nutrient 

(mainly N), suggesting the possibility to use them on grape. Two videos of this trial 

were developed: 

• https://www.youtube.com/watch?v=fsnVmbVU6IQ&list=PL6SNYMm

Bjnltg2djS_mggoc5qS2I-ZAi5&index=2    

• https://www.youtube.com/watch?v=nAEitvbxEuc&list=PL6SNYMmBj

nltg2djS_mggoc5qS2I-ZAi5&index=6  

 

04/09/20 

03/10/20 

18/12/20 

During these events, there were in total 203 participants. 
 

https://www.youtube.com/watch?v=nf1XEYSKCQk&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=3
https://www.youtube.com/watch?v=nf1XEYSKCQk&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=3
https://www.youtube.com/watch?v=fsnVmbVU6IQ&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=2
https://www.youtube.com/watch?v=fsnVmbVU6IQ&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=2
https://www.youtube.com/watch?v=nAEitvbxEuc&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=6
https://www.youtube.com/watch?v=nAEitvbxEuc&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=6
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/demo-fertilization-trials-vineyard-italy-using-recovering-fertilizers-nutriman-project
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Figure 12: Best practice interactive demonstration on cabbage (2019-2020) 

 

 

Figure 13: Nursery demo trial on lettuce (2020)  
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Figure 14: Demonstration of novel biofertilizers at AgroInnova Open Day (05/06/2019) 

 



 NUTRIMAN – Report on demonstration of NP recovery technologies, products and  
best practices at 9 partners   
 

29 

 
Figure 15: Demonstration tour to the trial on potted plants in greenhouses (05/06/2019) 

 



 NUTRIMAN – Report on demonstration of NP recovery technologies, products and  
best practices at 9 partners   
 

30 

 
Figure 16: Demonstration tour to the trial in corn (30/08/2019) 

 
3.7 FEhS 

P11 FEhS did not plan on a big budget for organizing site workshops as they would have been 
in coordination with farmers who already performed other work for FEhS. However, one of 
the sites that FEhS planned on making a demonstration on was sold to a camping ground and 
the farmer no longer has access to it. The second site was due to covid-19 no longer accessible 
for in person demonstrations. Instead FEhS created a report describing the site trial and liming 
best practice demonstration. 
The complete test report of this demonstration is added in Annex 7. 
 

Table 7: Best practice interactive demonstrations at P11 FEhS 

Demonstration 
Farmers 

platform ID n° 
Short summary 

Linked 

events 

Best practice demo of lime 

fertilizer products at a 

permanent grassland site in 

Rösrath 

n.a. The long-term lime test with the two forms of 

lime demonstrates that liming stabilizes the pH 

values of the soil and prevents soil pH valus from 

decreasing. Both forms of lime are equally well 

suited to achieve this goal. The maintenance of 

soil fertility is ensured by setting a pH value 

appropriate to the soil dependent local needs. 

This is expressed in the higher crop yields 

compared to the unlimed control. The converter 

lime produced as a by-product of steel production 

fulfils this benefit just as well as the mined 

carbonate lime product. 

A video was created to explain the most 

important outcomes of this trial. It is planned to 

continue the field experiment for the next years.  

/ 

 
 

https://www.youtube.com/watch?v=pSlc29JHdls
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3.8 IUNG 
P12 IUNG performed 5 best practice interactive demonstrations about compost (ID 1664) and 
digestate (ID 1665) for several crops and under different conditions. In general, it could be 
concluded that compost as well as digestate proved their benefits towards both soil and plant 
growth. 
 
The complete test reports of these demonstrations are added in Annex 8. 
 

Table 8: Best practice interactive demonstrations at P12 IUNG 

Demonstration 

Farmers 

platform ID 

n° 

Short summary 
Linked 

events 

Demo trial on effect of 

compost soil improver on 

grass growth and yield 

ID 1664 The compost significantly improved plant 

growth in a pot trail, both visually and in terms 

of produced biomass. The addition of compost 

also had a positive effect on soil properties, in 

line with the intended purpose of compost as a 

"soil improver". Compost increased the pH of 

the acidic soil and significantly increased the 

carbon content in the soil. This facilitates the 

positive effect of compost on the buffer 

properties of the soil, its retention and sorption 

properties, soil structure and therefore also 

resistance to erosion. Soil carbon content and 

soil pH are factors that largely determine the 

above-mentioned soil characteristics. 

17/05/21 

08/06/21 

29/07/21 

Demo trial on the effects of 

compost soil improver under 

drought conditions 

ID 1664 The compost significantly improved barley 

growth in a pot trail, both visually and in terms 

of produced biomass. Compost significantly 

increased the carbon content in the soil. The 

addition of compost also had a positive effect on 

biological soil properties, comparing potential 

of thus biofertiliser as soil improver.  

Drought strongly affected soil nitrogen cycling 

by inhibiting nitrification and soil biological 

activity, represented by dehydrogenases. The 

role of compost and its organic matter in 

protecting microbial activity in drought periods 

was demonstrated. The addition of exogenous 

organic matter to the soil significantly alleviated 

the inhibition of the activity of microorganisms 

in drought periods. Similar to soil enzymes, 

resilience of nitrification was greater after 

compost addition. 

17/05/21 

08/06/21 

29/07/21 

Demo trial on the effects of 

compost soil improver under 

chemical stress conditions 

ID 1664 Compost showed the greatest suitability for 

remediation of arable soil in post-industrial area.  

Its addition significantly improved the yield and 

plant health. The beneficial effect on plants was 

related not only to the sorption properties of the 

compost, but also to the supply of nutrients and 

greater availability of micronutrients. Plants 

with better nutritional status are more resistant 

to chemical stress. Importantly, compost 

improved plant development regardless of the 

plant species. The effect of compost on the 

uptake of metals depended on the plant species 

17/05/21 

 

https://nutriman.net/news/workshop-nutriman-project-use-compost-products
https://nutriman.net/news/use-fertilizer-products-agriculture
https://nutriman.net/news/workshop-nutriman-project-use-biofertilisers
https://nutriman.net/news/workshop-nutriman-project-use-compost-products
https://nutriman.net/news/use-fertilizer-products-agriculture
https://nutriman.net/news/workshop-nutriman-project-use-biofertilisers
https://nutriman.net/news/workshop-nutriman-project-use-compost-products
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- cereal plants usually took up more cadmium 

and zinc from the soil mixed with compost than 

in the control soil, other plants, e.g. beetroot 

collected less metals from the soil with compost 

addition. Composts should be applied with lime 

to counteract a drop in soil pH 

Demo trial on the effect of 

digestate on grass growth and 

yield 

ID 1665 The digestate significantly improved plant 

growth in a pot trail, both visually and in terms 

of produced biomass. The addition of digestate 

significantly increased the carbon content in the 

soil. It had beneficial effect on nitrogen content 

in soil and had no significant effect on 

phosphorus content. However the demo trail 

documented effectiveness of the digestate in 

improving performance of plants on soils with 

light texture. 

18/05/21 

07/05/21 

01/09/21 

Demo trial on the effect of 

digestate on barley yield and 

nitrogen leaching 

ID 1665 The fertilization scheme had a statistically 

significant effect on the SOC content and soil 

pH. Digestate raised pH and SOC in comparison 

to mineral nitrogen fertilisation and no fertilised 

control. Similarly it stimulated microbial 

activity of soils as measured by enzyme 

activities. Leaching of nitrogen from the soil 

profile was lower than in case of municipal 

sludge and mineral nitrogen. The yield of barley 

was not lower after digestate application than in 

case of soil fertilised with high availability 

synthetic fertiliser. 

18/05/21 

01/09/21 

During these events, there were in total 228 participants. 
 

 
Figure 17: The effect of ID 1664 on the growth of Italian ryegrass, on the left - soil with the addition of 

compost; on the right - control soil without compost addition 

 
 
 

https://nutriman.net/news/workshop-nutriman-project-use-digestate-products
https://nutriman.net/news/workshop-nutriman-project-use-digestate-products
https://nutriman.net/news/nutriman-project-new-european-regulation-fertilising-products
https://nutriman.net/news/sustainable-fertilization-crops-and-nutritional-status-soil
https://nutriman.net/news/workshop-nutriman-project-use-digestate-products
https://nutriman.net/news/sustainable-fertilization-crops-and-nutritional-status-soil
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3.9 DAM 
P13 DAM organized two different best practice interactive demonstrations, one technology 
(ID 207) and one product demonstration (ID 208). These were shown at 5 different combo 
events of Task 4.1 and Task 4.2, where end-users could learn about the benefits of this 
product and technology. 
The struvite (ID 208) was tested on two different crops (potatoes and wheat). For both crops, 
it could be concluded that the experimental fertilizer is able to obtain similar quality results 
and yield than a standard fertilization program. During the demonstration events, 
participants could also learn about the PHORWater crystallization reactor in Calahorra WWTP 
(Spain). 
 
The complete test reports of these demonstrations are added in Annex 9. 
 

Table 9: Best practice interactive demonstrations at P13 DAM 

Demonstration 

Farmers 

platform ID 

n° 

Short summary 
Linked 

events 

Use of struvite (potatoes)  ID 208 As a global conclusion, under the conditions of 

this trial, it might be indicated that the 

experimental fertilizer STRUVITE applied alone 

or in combination with another standard 

fertilizers, is able to obtain similar quality results 

and yield in potato than a standard fertilization 

program. All products are selective to potato 

plants cv. Spunta. 

15/03/21 

21/05/21 

08/06/21 

16/06/21 

22/06/21 

Use of struvite (wheat)  ID 208 As a global conclusion, under the conditions of 

this trial, it might be indicated that the 

experimental fertilizer STRUVITE applied alone 

or in combination with another standard 

fertilizers, is able to obtain similar quality results 

and yield in wheat than a standard fertilization 

program. All products are selective to wheat 

plants cv. Don Ricardo. 

15/03/21 

21/05/21 

08/06/21 

16/06/21 

22/06/21 

Technology for P recovery as 

struvite starting from 

wastewater sewage with 

"PHORWater" controlled 

biological processes and 

struvite scaling process 

ID 207 PHORWater process begins by optimizing P-

removal at the biological treatment, reducing 

phosphorus levels in the effluent. Then, it 

increases phosphorus release in the sludge line to 

reduce operational problems. Finally, the 

crystallization reactor is implemented. Thus, the 

global phosphorus recovery is higher, and 

uncontrolled precipitation is reduced through the 

integral management of all the flows at the 

WWTP compared with other P-recovery 

techniques in WWTPs. 

The crystallization reactor is a continuous stirred 

tank reactor (CSTR) with a sedimentation zone 

at the top to allow separation of the struvite 

particles. Several computational fluid dynamic 

simulations ensure the control of local 

supersaturation conditions, allowing particles to 

grow over 200 µm. 

The struvite obtained has also been evaluated as 

a slow release fertilizer on wheat and potato 

crops by direct application or in combination 

15/03/21 

21/05/21 

08/06/21 

16/06/21 

22/06/21 

https://nutriman.net/news/nutrient-recovery-biofertilizers
https://nutriman.net/news/webinar-nutrient-recovery-biofertilizers
https://nutriman.net/news/struvite-recovery-and-application-technologies
https://nutriman.net/news/struvite-fertilizers-secondary-raw-materials
https://nutriman.net/news/webinar-products-recovered-secondary-raw-materials-step-towards-circular-economy
https://nutriman.net/news/nutrient-recovery-biofertilizers
https://nutriman.net/news/webinar-nutrient-recovery-biofertilizers
https://nutriman.net/news/struvite-recovery-and-application-technologies
https://nutriman.net/news/struvite-fertilizers-secondary-raw-materials
https://nutriman.net/news/webinar-products-recovered-secondary-raw-materials-step-towards-circular-economy
https://nutriman.net/news/nutrient-recovery-biofertilizers
https://nutriman.net/news/webinar-nutrient-recovery-biofertilizers
https://nutriman.net/news/struvite-recovery-and-application-technologies
https://nutriman.net/news/struvite-fertilizers-secondary-raw-materials
https://nutriman.net/news/webinar-products-recovered-secondary-raw-materials-step-towards-circular-economy
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with other fertilizers and compared with 

traditional fertilization. The product has a higher 

level of purity and is more effective than other 

conventional fertilizers in addition it has very 

low levels of contaminants 

During these events, there were in total 186 participants. 

 

 

Figure 18: Online technology demonstration on ID 252 by DAM (17/09/2021) 

 

4. Conclusion 
The main aim of Task 4.1 was to strongly support national (Task 4.2) and international (Task 
4.4) workshops, in order to achieve a greater user acceptance of collected solutions and a 
more intensive dissemination of existing knowledge. Therefore, several Nutriman partners 
organized best practice interactive demonstrations of multiple products (of which several 
were tested on multiple crops and in multiple concentrations) and technologies.  
In total, Nutriman partners organized 53 different demonstrations, in which 20 different 
products (of which some were tested in multiple concentrations and/or on multiple crops)  
and 6 different technologies have been demonstrated. There were 48 dedicated 
demonstration events. During these events, there were 1269 participants.1 However, these 
best practice interactive demonstrations have been disseminated to many more people 
within other national and international workshops and conferences, knowledge exchanges, 
newsletter items, …  
 
 
 
 
 

 
1 This is the total number of participants at the events directly linked to T4.1. The unique number of participants 
will be lower because some participated at several events. 
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Table 10: Number of performed and foreseen demonstrations of partners 

Partner Country 

Total number 
of different 
products that 
have been 
demonstrated 

Total number 
of different 
technologies 
that have 
been 
demonstrated 

Final number of 
performed 
demonstrations 
(one 
demonstration = 
one product or 
technology 
tested at one 
location or crop)a 

Total number of 
showcase events 
directly linked to 
these 
demonstrationsb 

P1 3R Hungary 2 1 
5  

(4 products ; 1 
technology) 

12 

P4.1 
CRAB & 

P4.2 
CA17 

France 3 0 
3  

(3 products) 
6 

P6 
INAGRO, 
P6.1 PCS 
& P6.2 
ILVO 

Belgium – 
Flanders 

8 1 
13 

(12 products ; 1 
technology) 

6 

P8 
VLACO 

Belgium – 
Flanders 

4 1 
5 

(4 products ; 1 
technology) 

2 

P.9 
CARTIF 

Spain 2 2 
4 

(2 products ; 2 
technologies) 

4 

P.10 
UNITO 

Italy 7 0 
14 

(14 products) 
7 

P.11 
FEHs 

Germany 1 0 
1 

(1 product) 
0 

P.12 
IUNG 

Poland 2 0 
5 

(5 products) 
6 

P.13 
DAM 

Spain 1 1 
3 

(2 products ; 1 
technology) 

5 

TOTAL 53 48 
a Some products were tested in multiple concentrations, so the total number of performed demonstrations is in 
fact higher when taking into account the different concentrations. 
b Only the specific events were there was a dedicated session to the demonstration (e.g. trial visit or a webinar 
with the discussion of demonstration results + video available on the Nutriman Youtube channel) were counted 
here. Demonstration results could be discussed at several other events ((inter)national workshops, online training 
webinars, conferences, knowledge exchanges, …), so the total number of events were these demonstrations were 
discussed is even higher than shown in this table.  
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Annex 1: Technical test reports – P1 3R 
 

1 
 

1. Overview 
1. High nutrient dense Phosphorus critical raw material recovery (ABC Animal Bone 

Char, 30% P2O5) from food grade animal bone, 3R zero emission industrial pyrolysis 
processing ID193 and ID 1571. Practice: biotechnological formulation of ABC and and 
different types of Terra Preta biochar as of ID 1571  

2. Best practice demo of the ID 192 product with BIO-NPK-C formulations at low input 
production site (6 ha) in Val, Hungary. Plant: elder, Seasons: 2021 

3. Best practice demo of the ID 192 product with BIO-NPK-C formulations at low input 
farming production site (8 ha) in Tabajd, Hungary. Plant: elder, Season: 2021. 

4. Best practice demo of the ID 192 product with BIO-NPK-C formulations at low input 
farming production site (5 ha) in Kemence, Hungary, Plant: Red currant, Season: 
2021 

5. Best practice demo of the ID 192 product with BIO-NPK-C formulations at 
conventional farming production site (5 ha) in Val, Hungary. Plant: wheat, year 3 
season: 2021
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This project has received funding from the European Union’s Horizon 2020 research and 
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0. OBJECTIVES 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarize, share 

and present ID 193 phosphorus recovery best practice demonstration in a 'bottom-up' way 

for farmers.  

Farmers need to know the benefits of the bio-based fertiliser products. Better 

understanding needed from the famers' side how to better recovery N/P nutrients which 

requires more intensive knowledge exchange and demonstration of practical tools and 

nutrient recovery practices.  

Specific objectives: 

• WP4.1. High nutrient dense Phosphorus critical raw material recovery (ABC Animal 

Bone bioChar, 30% P2O5) from food grade animal bone, 3R zero emission industrial 

pyrolysis processing deeptech solution ID193. Practice: biotechnological formulation 

of ABC-BioPhosphate (ID192) and different types of Terra Preta biochar as of ID 1571. 

1. Description of the demonstrated technology 

Demonstrated technology: The biotechnological formulation of ABC-BioPhosphate (ID192) 

Technology vendor: 3R BioPhosphate Ltd. 

Technology ID: 193 

Farmer Platform link: https://nutriman.net/farmer-platform/technology/id_193  

Trichoderma fungus formulated BioPhosphate product already has MS accredited Authority 

permit: 6300/2407-2/2020. 

 

The specific objective of 3R Recycle-Recover-Reuse zero emission pyrolysis and phosphorus 

recovery key enabling technology (ID193) is the added value upgrading and valorisation of 

food grade animal by-products into safe and high value recovered organic Phosphorous 

fertilizer by integrated thermal and biotechnological recycling means.  

The Animal Bone Char (ABC ID 192) Bio-Phosphate product is made of food grade animal 

bone grist, most importantly cattle bones, which mono feed basic material is already 

processed at 133 degree Celsius for 20 minutes under 3 bar processing conditions.  

The high Phosphorous content animal bone grist input feed streams are low value utilized 

by-products. In the 3R process the bone grist is processed at as high as 850 degree Celsius 

material core carbonization temperature, which is far higher than usual biochar processing 

temperatures, but absolute needed to get high quality product. During the advanced 

pyrolysis (reductive thermal processing) all volatile and protein based substances are 

removed from the mineral frame, and a highly macro-porous hydroxyapatite (70-76%), CaCO3 
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(7-13%) and carbon (8-11%) content apatite type mineral material produced. The output 

products are high quality and safe ABC Bio-Phosphate and its wide range of BIO-NPK-C bio-

formulated variations used for wide range of organic/low input farming and environmental 

(adsorbent) applications. 

 

For production of BIO-NPK-C bio-formulated products innovative Solid Substrate 

Fermentation and Formulation Technology integrated into the 3R technology 

 
Picture 1: ID193: 3R zero emission technology flow chart 

Microbial strain used for biotechnological formulation: Trichoderma harzianum 

Fungi belonging to the genus Trichoderma spp. are common soil microorganisms with abilities 

emphasizing the promotion of growth and development of plants, mobilizing nutrients, 

cellulose decomposing and controlling of plant pathogens. Trichoderma is a fungus that exists 

in almost all soils and a wide range of habitats. In soil, they are the most widespread, 

culturable fungi. They prefer locations with a large supply of plant roots, which they promptly 

colonize.  

Trichoderma harzianum is a common soil fungus. Antibiosis only plays a minor role in 

biocontrol activities. No antibiotics are known to be accumulated by the Trichoderma strains. 

Peptaibols have so far not been possible to detect in soil, implicating that the substances are 

not persistent in soil. No reports on Trichoderma metabolites entering the food chain are 
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available. Trichoderma is known to produce a lot of metabolites some of which might be 

toxins. It is assumed that production of metabolites/toxins occur when the fungus is active 

and that should be in contact with the pathogen in the soil. With the application of 

Trichoderma via soil irrigation exposure is only foreseen of the soil flora and fauna. 

A significant advantage of application of the selected Trichoderma harzianum strain is that 

they are easily growing on a wide range of carbon and nitrogen sources and can be induced 

to produce hyphal biomass, conidia, or chlamydospores suitable for a variety of applications. 

Fermentation strategy for fungal inoculum production 

The fungal strategy should be efficient on field, have high survival performance and plasticity 

during changing conditions, reasonably for storage for several months on ambient 

temperature, and have clear environmental – human – ecological safety aspects. The safety 

aspects are key aspect. 

The critical point for the field applications the long-time survival in extreme environment 

condition. Shelf life considered a priority factor that determines the commercial success of 

field efficacy. Hyphal fragments are more sensitive to environmental stresses such as drying. 

Either conidia and/or chlamydospores must be produced by two stages SSFF process. 

2. Technology demonstration 
Two stages fermentation strategy and process applied for production of BIO-NPK 

formulated ABC-BioPhosphate:  

⚫ STAGE 1: production of Trichoderma harzianum hyphae during the liquid fermentation 

process. 

⚫ During the STAGE 2 solid fermentation process for obtaining intensive conidiospore 

formation on the ABC carrier. 

⚫ After SSFF cycle: a slow drying and moisture decrease will be done. No any frees drying 

will be made, as by frees dry it is not possible to make any economical end product, 

and this we can be sure already now. 

2.1. STAGE 1 PRODUCTION OF LIQUID INOCULUM 

The objective of the liquid fermentation process is to achieve efficient and active vegetative 

fungal cell (hyphae) production. Providing optimal pH, temperature, aeration and growth 

period were important parameters for optimal hyphae production.  

The liquid fermentor is providing a controlled, optimized and aseptic environment for the 

growth of the fungus microorganisms and obtained a suitable amount of viable concentrated 

biomass for the next Solid State Fermentation process.  

http://www.nutriman.net/
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For microbial inoculum production 3x5 and 10 l liquid fermentor were used. Demo production 

was made in larger scale fermentor system (140 litre).  

 

Picture2: Liquid fermentor system in Kajaszo 3R Agri-demo center 

For inoculation of liquid fermentors 7 days old conidiospore suspension of Trichoderma 
harzianum (ST4B strain) obtained on tomato-agar were used. 

 

The optimal condition used for Trichoderma harzianum (ST4B strain) liquid fermentation:  

⚫ air flow rate: 0,2-0,5 l/min*l liquid, Relative small air flow rate is adequate for oxygen 

supply of the Trichoderma fungi 

⚫ Agitation: only air stirred, mechanical mixing not used 

⚫ pH: 4,5-5 

⚫ free sugar content: 2-3 % 

⚫ dry matter content: max. 5% 

⚫ temperature: 23-25 ºC  

⚫ incubation period, fermentation time: 3 days 

⚫ fermentation medium: fruit and vegetable processing wastes (apple and tomato pulp 
with 22-35% solid content). 

http://www.nutriman.net/
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The applied 3 days fermentation period was optimal for preventing the non-targeted 
clamydospore formation. No any contamination is observed and detected during the 
microscopic view and tomato pulp agar purity check test. 

 

2.2. STAGE 2 PRODUCTION OF SOLID FORMULATED BIO-NPK PRODUCTS 

Inoculum: Trichoderma mycelia obtained from liquid fermentation process. 

Solid fermentation condition:  

• semi-steril condition  

• ABC (pig and cattle bone) 

• Nutrient: 20% steril tomato pulp 

• T=20ºC  

• air supply: 2x15 min/day 

• Agitation: not used 

• Duration of the fermentation 7 days.  

Semisteril fermentation conditions were applied. Steril ABC and fermentation nutrients were 
used. The fermentor operated under semi-sterial condition.   

Intensive mycelia growth has been observed a day after the successful inoculation of the 
animal bone charcoal carrier by the liquid fermented mycelia. Intensive sporulation (green 
conidiospore formation) has been started from the 4th day and the solid fermentation is 
finished by the seventh day.  

The solid fermentation has been followed up by direct visual and microscopic observation. 
The colony forming units (CFU) were also determinated during and after the solid state 
finishing of the fermentation procedure.  
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Picture 3: Starting of ABC colonization with fungal hyphae, after 5 days of solid fermnetation. 
Intensive mycelia growth on the ABC surface 

 

 

Picture 4: ABC-BioPhosphate colonized by fungal hyphae, day 7 

 

The solid state fermentations indicating that Trichoderma harzianum ST4B strain efficiently 

colonized the “ABC” biochar material not only on the surface but also in the internal pores 

of the carrier. 
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Picture 5:  BIO-NPK formulated Bio-Phosphate product  

For ID 1571 TERRA PRETA it has been defined and concluded that biochar is not:  

• Biochar is not a fine ground charcoal, not activated carbon, not labile carbon and not 

HTC hydrochar material that application is rapidly promoting GHG developments. 

• Carbon material is not biochar that does NOT meet quality to be put into open 

ecological soil environment. 

• Carbon material is not biochar, which is made from input feed material, that is 

originating from primer and secondary land use products, and/or the feed material 

use is competing with human and/or animal food supply and/or food crop plant 

production nutrient supply. 

• Carbon material is not biochar if made from input feed material that is not from living, 

or recently living organisms and containing any ecotox substances (IMPORTANT: when 

biochar is used in dose 10 t/ha, than the concentration limits of the possible exotox 

substances are 10x mutiplied VS when dose is 1 t/ha only), Biochar is not carbon 

material if the pyrolysis process is not towards zero emission performance. 

• Carbon material is not biochar if the pyrolysis process is not energy self sustaining,  

• Carbon material is not biochar if the pyrolysis – biochar production – manufacturing 

process is not Government Authority permitted and controlled operation. 

• Carbon material is not biochar if the application of biochar materials in open ecological 

soil environment above 1 t/y capacity is not Government Authority permitted and 

contolled operation for lawfully marketing (in this context voluntarily biochar 

certificates have no any legal value or validity). 
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• Carbon material is not biochar if the overall life cycle of the process (input material, 

process, biochar use) is having more negative environmental impacts than total 

benefit. 

• Carbon material is not biochar if the biochar product having no labeling and producers 

responsibility performance. 

• Carbon material is not biochar if the output biochar product economical value and 

free market valorization is not based on common market demands and 

commercialization process, e.g. biochar economical valorization may not be based 

grants, subsidies, and/or unlcear carbon trade programmes. 

3. Technology demonstration events 

 

  Details of the event 
Title of event:  Organic farming applications of the BioPhosphate products 

WP4/4.2 and demo event + 4.1. visit of 3R lab onsite Biofarm Agri 
Research Station 

Date: May 31, 2021 

Location: Kajaszo Biofarm Agri Research Station Conference Center, Hungary 

Organiser: P1-3R 

No. of participants: 16 Farmers and 2 representatives of PO. 

Link to event post Web post EN (2036): https://nutriman.net/news/workshops-and-
technology-demonstration-events-hungary-biophosphate-product-
organic-farming 
Web post HU (2037): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-es-technologiai-bemutato-
rendezvenyek-magyarorszagon-bio 
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  Details of the event 

Title of event:  Organic farming applications of the BioPhosphate products 
WP4/4.2 and demo event + 4.1. visit of 3R lab onsite Biofarm Agri 

Research Station 

Date: June 16, 2021 

Location: Kajaszo Biofarm Agri Research Station Conference Center, Hungary 

Organiser: P1-3R 

No. of participants: 14 Farmers  

Link to event post Web post EN (2036): https://nutriman.net/news/workshops-and-
technology-demonstration-events-hungary-biophosphate-product-
organic-farming 
Web post HU (2037): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-es-technologiai-bemutato-
rendezvenyek-magyarorszagon-bio 
 

 

  Details of the event 

Title of event:  Organic farming applications of the BioPhosphate products 
WP4/4.2 and demo event + 4.1. visit of 3R lab onsite Biofarm Agri 

Research Station 

Date: July 5, 2021 

Location: Kajaszo Biofarm Agri Research Station Conference Center, Hungary 

Organiser: P1-3R 

No. of participants: 11 Farmers  

Link to event post Web post EN (2036): https://nutriman.net/news/workshops-and-
technology-demonstration-events-hungary-biophosphate-product-
organic-farming 
Web post HU (2037): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-es-technologiai-bemutato-
rendezvenyek-magyarorszagon-bio 
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  Details of the event 

Title of event:  Organic farming applications of the BioPhosphate products 
WP4/4.2 and demo event + 4.1. visit of 3R lab onsite Biofarm Agri 

Research Station 

Date: July 12, 2021 

Location: Kajaszo Biofarm Agri Research Station Conference Center, Hungary 

Organiser: P1-3R 

No. of participants: 10 Farmers  

Link to event post Web post EN (2036): https://nutriman.net/news/workshops-and-
technology-demonstration-events-hungary-biophosphate-product-
organic-farming 
Web post HU (2037): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-es-technologiai-bemutato-
rendezvenyek-magyarorszagon-bio 
 

 

  Details of the event 

Title of event:  Organic farming applications of the BioPhosphate products 
WP4/4.2 and demo event + 4.1. visit of 3R lab onsite Biofarm Agri 

Research Station 

Date: July 22, 2021 

Location: Kajaszo Biofarm Agri Research Station Conference Center, Hungary 

Organiser: P1-3R 

No. of participants: 13 Farmers  

Link to event post Web post EN (2036): https://nutriman.net/news/workshops-and-
technology-demonstration-events-hungary-biophosphate-product-
organic-farming 
Web post HU (2037): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-es-technologiai-bemutato-
rendezvenyek-magyarorszagon-bio 
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  Details of the event 
Title of event:  Organic farming applications of the BioPhosphate products 

WP4/4.2 and demo event + 4.1. visit of 3R lab onsite Biofarm Agri 
Research Station 

Date: July 27, 2021 

Location: Kajaszo Biofarm Agri Research Station Conference Center, Hungary 

Organiser: P1-3R 

No. of participants: 12 Farmers  

Link to event post Web post EN (2036): https://nutriman.net/news/workshops-and-
technology-demonstration-events-hungary-biophosphate-product-
organic-farming 
Web post HU (2037): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-es-technologiai-bemutato-
rendezvenyek-magyarorszagon-bio 
 

 

 

  Details of the event 

Title of event:  Organic farming applications of the BioPhosphate products 
WP4/4.2 and demo event + 4.1. visit of 3R lab onsite Biofarm Agri 

Research Station 

Date: August 03, 2021 

Location: Kajaszo Biofarm Agri Research Station Conference Center, Hungary 

Organiser: P1-3R 

No. of participants: 15 Farmers and 3 PO advisors 

Link to event post Web post EN (2036): https://nutriman.net/news/workshops-and-
technology-demonstration-events-hungary-biophosphate-product-
organic-farming 
Web post HU (2037): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-es-technologiai-bemutato-
rendezvenyek-magyarorszagon-bio 
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4. Conclusions 

The added value upgrading and valorisation of food grade animal by-products into safe and 

high value ID192 recovered organic Phosphorous fertilizer and ID1571 Terra Preta Biochar has 

been successfully demonstrated by integrated thermal (ID193) and biotechnological recycling 

means, incl. possibility for economical scale up scenario alternatives. 
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Annex 1: Technical test reports – P1 3R 

 

0. OBJECTIVES 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarize, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. The primary agriculture production sector should 
meet the policy changes, most importantly new EU Fertilizer Products Regulation will be 
implemented in 2022. Farmers need to know the benefits of the bio-based fertiliser 
products. Better understanding needed from the famers' side how to better manage N/P 
nutrients at the farm level which requires more intensive knowledge exchange and 
demonstration of practical tools and fertilising practices.  

Specific objectives: 

1) Minor WP4.1. testing of ID 192 specific solution for WP4.2. “show me” of the existing 

best practice case and impacts on yields with cost/benefit aspects under production 

conditions for farmers.  

2) Revitalization of old plantation 

3) Improve organic fertilizer efficiency and compensate P deficits 

4) Improve production economics 

5) Conversion to full organic practice next coming 3 years and replace chemical 

pestcontrol with biological control substances. 

1. List of treatments 

Table 1: List of treatments   

Nr 
Treatment 
acronym 

Name of the 
treatment 

Fertilizer (P) 
Fertiliser Dose 

(kg/ha) 

1 CS 
standard 
control 

Practice as usual, reference organic 
fertiliser: 

Farmpower poultry manure (Authority 
permit 02.5/10468-4/2010). 

Nutrient content:  N2.5%, P2O5 4%, K2O 
3.5%, Ca 6.5 %, Mg 1%) 

8000 kg/ha 

2 CO 
untreated 

control 
Unfertilized treatment 0 

3 ABC 200 
recovered 

organic fertiliser 
product 

Biotechnological formulated ABC-
BioPhosphate recovered fertiliser (ID192) 

200 kg/ha 

4 ABC 400 
recovered 

organic fertiliser 
product 

Biotechnological formulated ABC-
BioPhosphate recovered fertiliser (ID192) 

400 kg/ha 

• The following controls have been applied: 

• untreated control: the ABC treatments are compared to unfertilized treatment, 

• standard control: Practice as usual where the ABC treatment compared to an already 

known reference mineral fertiliser.   
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2. Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered from 
food grade animal bone grist with over 30% P2O5 content by "3R zero emission pyrolysis" 
process (ID:192). Bio-Phosphate product has been BIO-NPK-C formulated. 

Product ID on the NUTRIMAN FP: 192  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192  

Product vendor company: 3R-BioPhosphate Ltd. 

The reason for selection the BIO-NPK-C formulated Bio-Phosphate product for 
demonstration:  

✓ The product status is “close-to-market” TRL8 (prior to market introduction). 

✓ Locally produced. Produced from unexploited and renewable by-product streams 
from EU sources. 

✓ Economically concentrated recovered Phosphorus (>30% P2O5) nutrient. Providing 
secure Phosphorus supply and a reduction in reliance on cadmium/uranium 
contaminated and chemosynthetic mineral phosphate import. 

✓ During the Authority permit procedure and in the framework of the EU Refertil project 
the product has already been fully characterized. The Bio-Phosphate product has 
detailed accredited analytical results on the physical, chemical, biological and 
ecotoxicological properties.  

✓ The detailed information on the use and agronomic effects of the Bio-Phosphate 
fertiliser product is already available:  

o from pot trials conducted under well controlled conditions and on selected 
soils which are independent from the ecological, climate, soil and cultivation 
conditions. The results of pot trials is independent from the country/area 
where the test to performed. 

o from small- and large-plot experiments (agronomic field trials) executed by 
the local Authority (National Food Chain Safety Office) and in the framework 
of EU REFERTIL project. 

✓ The product is fully safe to use under any climatic and soil conditions. 

✓ Already has MS accredited Authority permit: 6300/2407-2/2020. 

Product description:  

The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product with macroporosus 
structure and economically high concentrated recovered Phosphorus content. The Bio-
Phosphate commercial products are formulated to BIO-NPK-C in any compounds as of 
user/market demands for both organic and low input farming application cases. The Bio-
Phosphate contains high amount of Phosphorus (>30% P2O5) and Calcium (>37%) that are 
processed to be available for plants, which allows efficient, environmentally safe and 
renewable phosphorus supply. Beside the highly available recovered phosphorus/calcium 
content the Bio-Phosphate also contains other important recovered trace elements, and 
other nutrients, such as potassium and magnesium. 

https://nutriman.net/farmer-platform/product/id_192
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The product is a fully safe and economical innovative fertilizer with primarily application in 
the horticultural organic/low input farming cultivations with combined beneficial and 
multiple effects. The market competitive Bio-Phosphate product is proven field 
demonstrated with validated agronomical effects. Several open field and green house 
cultivation tests have been performed in IT, IL, HU, DE, NL, SI and DK under different 
temperate climatic and soil conditions. Both the 3R (Recycle--Reuse- Reduce) zero emission 
pyrolysis/nutrient recovery process and the Animal Bone Char Bio-Phosphate products are 
EU Authority permitted. 

Competitive position and advantages: 

The Animal Bone Char (ABC) Bio-Phosphate is the only known technology, products system 
and original solution in the EU in the field of recovery of critical raw material Phosphorus from 
food grade animal bone grist. While the mined mineral phosphate is a finite and non 
renewable resource with variating Cadmium/Uranium content, BioPhosphate comes from a 
sustainable and renewable bio-based by-product stream, which is unexploited biomass. The 
Bio-Phosphate is a bio-origin apatite product of a unique structure with large macropores and 
with a high content of pure Phosphorus (P). The nutrient content of the product is fully 
comparable to the traditionally chemosynthetically processed apatite mineral phosphate 
fertilizer but the ABC Bio-Phosphate is controlled release P fertilizer versus the rapid release 
mineral fertilizer.  

The Bio-Phosphate product is safe to use in contrary to synthetic fertiliser which contains 
complex levels of potential toxic element contamination. Unlike processed P-fertilisers, which 
is highly soluble and poses a pollution risk to inland waterways, it is possible to control the 
release of nutrients from ABC Bio-Phosphate fertiliser so that a far greater proportion is taken 
up by the plants. The recovered, contamination free, safe and concentrated Bio-Phosphate is 
a unique and strategic product for the organic and low input farming in the targeted high end 
markets. The BIO-NPK-C formulated ABC Bio-Phosphate can be used as bulk in growing media 
and amendment in nursery substrates as well.  

The combination of formulated Bio-Phosphate with compost, manure or another organic 
fertilizer is most encouraging for agronomic performance. The Bio-Phosphate and its 
formulated products are EU Authority permitted based on long term (4 years) accredited 
efficiency tests by different independent and accredited departments from the MS national 
Soil and Plant Protection Authority under EU legislation. The ABC Bio-Phosphate fully meets 
the 1009/2019 Fertilising Products Regulation EU law harmonization beyond 2022 
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Accredited analytical results on the physical, chemical, biological and ecotoxicological 
properties of ID192 Bio-Phosphate product:  

Date of sampling: 01 March, 2019 

Table 2: Physical and chemical parameters of the ID192 ABC-BioPhosphate 

 

Table 3: Measurement methods 

 

Table 4: Measurement of organic pollutants content of ID192 ABC-BioPhosphate 
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Name of the parameter measurement 
unit 

ABC Method applied 

Sum of PAH 19 mg/kg 0.18 CEN/TS 16181:2013, the sample 
was extracted with carbon 
disulfide 

Sum of PCB (7)  
Sum of PCB 28, 52, 101, 118,138, 
153,180 

mg/kg not 
detectable 

EN 16167:2013 

Volatile organic compounds    

Benzene mg/kg 1.1  EPA Method 8260C:2006, the 
sample was extracted with carbon 
disulfide 

Toluene mg/kg 0.9 

Ethylbenzene mg/kg 0.1  

1,3-Xylene and 1,4 xylene mg/kg 0.6 

 

Germination inhibition test 

Method: MSZ-08-0012/4-79 standard, and on the basis of the methodology for regulator and 
fertilizer examination 

 

Test plant: Sinapis alba – White mustard  

Number of treatments: 5 , Number of replicates: 4 

Seed number: 25 seeds/pot (100 seeds per treatment) 

Soil volume:  200 cm3 per pot 

Treatments: 

1. Control soil   (Garri potting soil) 

2. 1 g ABC / 1 kg control soil 

3. 2 g ABC / 1 kg control soil 

4. 5 g ABC / 1 kg control soil 

5. 10 g ABC / 1 kg control soil 

Duration of the trial: 16 days 

 

The product has no any inhibition effect on plant germination and no any phytotoxicological 
effects have been observed in the tested 1000, 2000, 5000 and 10.000 kg/ha doses.  

The results of the trials were confirmed that ID192 product has no any inhibition effect on 
plant germination and phytotoxical effect at the examined dosages. The results clearly 
demonstrated that the ID192 product is considered to be safe in all tested dosages.  
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3. Experimental design of field demonstration 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarise, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. 

The primary agriculture production sector should meet the policy changes, most 
importantly new EU Fertilizer Products Regulation will be implemented in 2022. Farmers 
need to know the benefits of the bio-based fertiliser products. Better understanding needed 
from the famers' side how to better manage N/P nutrients at the farm level which requires 
more intensive knowledge exchange and demonstration of practical tools and fertilising 
practices.  

The purposes of setting up this operational field trial demonstration are:  

✓ gaining practical experience on how to use the BIO-NPK-C formulated Bio-Phosphate 
recovered fertilizer product in a large area under real agricultural operation 
conditions, 

✓ spreading knowledge towards agricultural practitioners about the insufficiently 
exploited P recovery innovative research result (technologies, products and 
practices) with “ready for practice” performance such as Bio-Phosphate,  

✓ organisation of interactive best practice demonstration programs on Bio-Phosphate 
products to agri practitioners, Producers Organisations and agri 
advisers/consultants.  

This operational test has been performed after the most important information on the Bio-
Phosphate recovered fertilisers is already available:  

✓ The Bio-Phosphate product has detailed accredited analytical results on the physical, 
chemical, biological and ecotoxicological properties (see Chapter 2).  

✓ The use and effects of the fertiliser product is already available from the already 
executed small- and large-plot experiments.  

3.1. DURATION OF THE DEMONSTRATION 

Calendar of activities:  
- Start date: 04 March, 2019 

- End date: September 15, 2021 

- Planting date: 2010 (refertilization of old plantation) 

3.2. TYPE OF DESIGN 

Name of the representative crop: Elderberry, Sambucus nigra L, Variety: Haschberg  

Planting density (number of plants/ha): 6500 plants/ha 

Number of replicates: 3 

Total demo size area: 6 ha 

Block area per treatments: 5000 m2, block wide: 50m, block lenght: 100m  

Number of treatments: 4 

Date of treatments: 04 March, 2019 

Fertilisation level: 200 kg/ha and 400 kg/ha Bio-NPK-C formulated Bio-Phosphate (ID192) 
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Arrangement of treatment: Random block. The treatments are randomly allocated to the 
experimental units inside each block.  

Table 5: Random block order:  

No. 4 treatments  ABC use kg/m2 RANDOM BLOCK ORDER 

1 CS = Control standard practice as usual 4 1 3 

2 C0 = Control 0 blank 3 4 1 

3 200 kg/ha 0,02 2 2 3 

4 400 kg/ha 0,04 1 3 2 

RE RE = Repetitions = 3  RE1 RE2 RE3 

Table 6: Amount of applied ABC treatments: 

Treatment 
number 

ABC dose Area (m2) Amount of applied ABC (kg) 

3 200 kg/ha 15000 300 

4 400 kg/ha 15000 600 

Total 900 

3.3.  SIZE OF EXPERIMENTAL AREA  

NUTRIMAN demo size area: 6 ha 

3.4.  FIELD DESCRIPTION   

3.4.1. Location 

Location of the area: Val, 058/1, the area is nitrate sensitive.  

Area classification, the value of the agricultural land1: AK20/ha  

Type of cultivation: low input 

Objective: conversion into organic farming before 2024.  

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 

entire demo field (the field is homogenous)  

Total cultivated area: 10 ha 

NUTRIMAN demo size area: 6 ha 

  

 
1 The land quality measurement expressed in golden crown values (AK) in Hungary, which is a land valuation 
system. The golden crown system indicating the quality of the agricultural land, promotes highly the 
arrangement of the property conditions.<15 AK: weak, 15-25 AK: average, 25-35 AK: good, 35AK< very good 
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3.4.2. Soil 

Type of soil: sandy loam 

Date of sampling: March 04, 2019 

Nutrient content of the soil: 

Table 7: Chemical characterisation of the top soil layer (0-30 cm) and 30-60 cm soil horizon  

 Sample number 

 Measurement 
unit 

058/1-1 058/1-1 058/1-2 058/1-2 

Sampling 
depth 

 0-30 30-60 0-30 30-60 

pH (KCl)  7.47 7.24 7.52 7.48 

KA  42 42 41 41 

Salt content % 0.09 0.10 0.07 0.05 

CaCO3 m/m % 15 2.7 15 17 

Humus m/m % 1.98 2.75 1.71 1.39 

NO2 +NO3-N mg/kg 90.4 75.6 61.5 41.4 

P2O5  mg/kg 217 323 232 135 

K2O mg/kg 232 179 187 111 

Na mg/kg 81.9 49.6 63.8 58.2 

Mg mg/kg 81.9 49.6 63.8 58.2 

Cu mg/kg 2.43 2.67 3.03 1.93 

Zn mg/kg 1.51 1.58 1.37 1.1. 

Mn mg/kg 32.4 71.1 29.2 20.4 

SO4-S mg/kg 19.5 18.5 15.6 19.4 

Table 8: List of measurement methods 

 Measurement Method 

pH (KCl) MSZ-08-0206-2:1978 

KA MSZ-08-0205:1978 

Salt content MSZ-08-0206-2:1978 

CaCO3 MSZ-08-0206-2:1978 

Humus MSZ-08-0452:1980 

NO2 +NO3-N MSZ 20135:1999 

P2O5  MSZ 20135:1999 

K2O MSZ 20135:1999 

Na MSZ 20135:1999 

Mg MSZ 20135:1999 

Cu MSZ 20135:1999 

Zn MSZ 20135:1999 

Mn MSZ 20135:1999 

SO4-S MSZ 20135:1999 
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3.4.3. Agricultural history 

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 
entire demo field (the field is homogenous)  

Practices regarding the use of organic fertilizers:  

• Farmpower poultry manure (Authority permit 02.5/10468-4/2010). Nutrient content: 
N2.5%, P2O5 4%, K2O 3.5%, Ca 6.5 %, Mg 1%) 8t/ha/year. The organic fertiliser has 
been distributed into the whole area with standard machine.  

• Tuto ferti 4l/ha/year, distribution: spaying 

• Phytohorm: 2l/ha/year, distribution: spaying 

Cropping history for the last >10 years: Elderberry, Sambucus nigra L, Variety: Haschberg 
Planting date in the area: 2010. 

3.4.4. Crops/Culture 

Name of the crop:  

• Species (English): Elderberry 

• Species (Latin): Sambucus nigra L 

• Variety: Haschberg 

Planting date in the area: 2010 
 
Reason for selection: representative and high value crop that is common in the region. 

Horticulture is one of the fundamental agricultural branches in Hungary. Elderberry used to 
be a common medicinal plant since long. The black elder (Sambucus nigra L.) is a native plant 
in Hungary represented by extended and very variable populations. Cultivation of 
elderberry started during the late 90-ies because of the growing interests of the processing 
industry. There are about 3000 hectares elder plantations in Hungary, which is more than of 
any of the other European countries. The cultures are planted to the Austrian selections of 
Haschberg, in spite of the fact that about 10-15 other selections of other foreign countries 
have been registered and planted elsewhere. In addition to that, the wild population of 
Hungary may offer a precious opportunity of further selection. 

This fruit has potent health-promoting antioxidant power. Glucose, fructose, total phenol, 
formaldehyde and anthocyanin contents were determined in addition to ferric reducing 
ability. High anthocyanin content, nutritive value of the berries and aromatic compounds of 
the flowers have been the esteemed constituents. 

Elderberries have long been used in traditional medicines in Hungary and farmers have 
harvested wild clumps. Demand for the humble Hungarian elderberry has soared this year as 
U.S. and Chinese buyers have snapped up supplies, attracted by the fruit’s purported health 
benefits as a supplement to boost the immune system. Hungary produced 16,000 tonnes of 
elderberries in 2019 according to the Central Statistical Office (KSH).2 

 
2 https://ojs.lib.unideb.hu/IJHS/search?query=elderberry 
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3.5. DEMO CONDUCT AND AGRICULTURAL PRACTICES 

3.5.1. Equipment 

Between the plantation lines, tractor mounted rotational hoe equipment with adjustable 
selection for the right soil depth cultivation used to make cultivated soil row tracks close to 
upper layer external root zone, but with no significant root damage. The incorporation of the 
ID192 ABC-BioPhosphate fertilisers made by machine. One time incorporation of the ID192 in 
2019. 

3.5.2. Agricultural practices/tillage 

The soil preparation was uniform on the entire demo filed: the soil is rotated in the rows, 
weeds removed.  

The ID192 ABC-BioPhosphate biofertiliser is blended into the top soil near root zone. Soil 
introduction application is executed in every second year early March (2019 and planned in 
2021). The minor root damage in external root zone area have positive stimulation with root 
growth effect, while the cultivated soil row tracks keep subsoil moisture content 
retention/reservoirs better and at the same weeds are also removed. 

The ID192 ABC-BioPhosphate organic fertiliser is distributed in the treatment 3+ treatment 4 
areas with standard agricultural machines.  

The standard organic fertiliser is distributed in the treatment 2 areas with standard 
agricultural machines.  

No fertiliser added to treatment 1 areas.  

The whole areas are not irrigated, but the row cultivation results significant moisture 

retention in subsoil. 

Crop protection: Funguran OH 50WP powdered with 77% copper hydroxide content applied 

against Botritis disease. Dose: 400 g/ha 

3.5.3. Crop rotation 

no crop rotation 

3.5.4. Demo conduction 

The WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 specific solution 

for WP4.2. “SHOW ME” of the existing best practice case and impacts on yields with 

cost/benefit aspects under production conditions for farmers. The NUTRIMAN CSA 

Coordination and Support Action WP4.1 minor tests have no any research content and the 

ID192 is already an Authority permitted substance (6300/2407-2/2020). 

The WP 4.1 is 'bottom-up' way approached to focus on the most urgent needs of farmers, in 

this case this is the Phosphorus deficit. In general most agricultural soils already have 

Phosphorus deficits: 

• In the user case of rapid solution high nutrient density mineral fertilisers significant 

part of the P content is rapidly leach out and contaminate subsurface water base, 

other P content have tendency to be chemically bounder into insoluble form to soil 



 
Annex 1: Technical test reports – P1 3R 

 

calcium content, therefore in such cases an P nutrient use efficiency is not more than 

20%. 

o While laboratory analytics show high presence of P in soil that are chemically 

extracted under laboratory conditions, but under field conditions these P 

elements for long term are not available for the plant at all. This is why the 

low P nutrient use efficiency occur that is reflected as soil P deficit under 

production conditions. 

• In the user case of organic fertilisers the input nutrient density is low and that would 

require high doses/ha to achieve sufficient results. However, farmers often cannot 

afford to use costly high dose organic fertiliser applications, while the high doses 

also means in these cases higher inputs/ha of accompanying negative elements, such 

as pharmaceutical residuals, over high Zn/Cu and potential human/anima pathogens. 

All in order to remain valid in this minor test random block order demonstration all conditions 

kept equal between the different treatments, so that the yield effect that is observed is 

certainly caused by the effect of the different treatments only. The random block order tests 

even out any possible differences in nutrient levels or soil quality and all plants get the same 

amount of nutrients. The WP4.1 key objective is to highlight the yield impacts, e.g. 

cost/benefit aspects at two different ID 192 doses versus control standard and control blank.  

The treatments are randomly allocated to the experimental units inside each block. When all 
treatments appear at least once in each block, we have a completely randomized block 
design. This kind of design is used to minimize the effects of systematic error. If the 
experimenter focuses exclusively on the differences between treatments, the effects due to 
variations between the different blocks should be eliminated. 

 

Picture 1: File demo site 
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4. Observations 

4.1. ON CROP 

Date of samplings/harvests:  

• 2019: week 35 
o 2019 visual observations: visually there is no difference between ABC treated 

versus CS control standard for the plants and fruits. However ABC gave higher 
yield and that is the key technical and economic benefit objective. The whole 
sale organisation who purchased the harvest and made internal quality check 
did not remarked ABC/CS fruit quality difference. However, it is remarked that 
such fruit quality improvement difference is expected when the plantation is 
finally converted into to full organic cultivation in year 3 or 4. 

• 2020: week 37 
o 2020 visual observations: visually there is no difference between ABC treated 

versus CS control standard for the plants and fruits. However ABC gave 
higher yield and that is the key technical and economic benefit objective. The 
whole sale organisation who purchased the harvest and made internal 
quality check did not remarked ABC/CS fruit quality difference. Fruit quality 
improvement difference is expected at 2021 harvest. 

Table 9:  Analysis of nutrient content of plant leaf (2019) 

Parameter Measurement 
unit 

1 2 3 4 

N m/m % 3.22 2.82 3.23 3.56 

P m/m % 0.206 0.192 0.207 0.301 

K m/m % 0.501 0.529 0.535 0.650 

Ca m/m % 1.78 2.06 2.0 2.5 

Mg m/m % 2.39 2.56 2.6 2.9 

 
The leaf samples were collected during the harvest period. The values given refer to the 
nutrient content of the whole leaf. 
 

   
Picture 2: Elder test plants before harvest 
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Table 10: Analysis of nutrient content of plant leaf (2020) 

Parameter Measurement 
unit 

1 2 3 4 

N m/m % 3.11 2.80 3.15 3.66 

P m/m % 0.25 0.198 0.22 0.31 

K m/m % 0.51 0.522 0.531 0.64 

Ca m/m % 1.72 2.08 2.11 2.53 

Mg m/m % 2.34 2.59 2.63 2.94 

 
The leaf samples were collected during the harvest period. The values given refer to the 
nutrient content of the whole leaf. 

Table 11: List of measurement methods 

 Measurement Method 

N MSZ-08-1783-6:1983 Section 3.2. 

P MSZ-08-1783-28:1985 Section 3.3. 

K MSZ-08-1783-29:1985 Section 3.3. 

Ca MSZ-08-1783-26:1985 Section 3.3. 

Mg MSZ-08-1783-27:1985 Section 3.3. 

 

Table 12: Fresh weight of yield in kg ha -1 (2019) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6760 6110 7380 7870 

% change 100% 90,3% 109,17 116,42 

Same dosed fertiliser plots added on and measured as representative average yield as effect 
of the same dose.  
 

Table 13: Fresh weight of yield in kg ha -1 (2020) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6880 5540 7090 7322 

% change 100% 80,52 103,05 106,42 

Same dosed fertiliser plots added on and measured as representative average yield as effect 
of the same dose.  

4.2. METEROLOGICAL CONDITIONS AND GENERAL INFO 

Rain: 
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The rain distribution was extreme in both years, rain increase + 10% vs previous years, 
despite toal avarage rain, all cultivations suffered drought. 

• Yearly rain 2019 = 631 mm 

• Yearly rain 2020 = 653 mm, +1.1C temperature rise vs previous year 
 
Meterological condition in Year 2019:  
The daily mean temperature averaging was 12.9 °C.  

The first half of the spring of 2019 was warmer and drier than usual, the second half was 
cooler and wetter. March was the 5th hottest since 1901, and April was even warmer than 
usual, while May was the 11th coldest since 1901 and the coldest since 1991. Overall, 2019 is 
the 27th hottest spring. In terms of precipitation, the season began quite dryly, with March 
becoming the 10th driest. The amount of precipitation in April was already close to the 
average, and then May was unusually rainy. May 2019 was the 3rd wettest in 119 years. 

The summer of 2019 was also warmer than usual, the average temperature of the season was 
22.3 ° C, which is 2.1 ° C higher than the average of 1981–2010, leaving us with the 2nd 
warmest summer since 1901. The June was 3.6 °C hotter than the average of previous years. 
June 2019 became the hottest June, while after the average warm July, August ranked 7th in 
the list of hottest Augusts since 1901. Daily maximum temperature records had broken both 
on June 15 and 16. The hottest day of 2019 was August 12. The three-month precipitation 
was 178 mm on a national average, about 11% less than the 1981-2010 normal. Harmful 
thunderstorms and hail were common throughout the season. 

The fall of 2019 was the hottest since 1901. September was 1 ° C, October almost 2 ° C, and 
November 4 °C warmer than normal. November was the 3rd warmest since 1901, but October 
was also the 9th warmest October. In terms of precipitation, the autumn of 2019 is nationally 
average overall, but only because of the rainy November. September rainfall was slightly 
below the 1981–2010 average, and then October became the 28th driest since 1901. By 
November, however, the weather turned rainy, and the 20th wettest November was 2019. 
The winter of 2019/2020 was the third mildest winter since 1901. The amount of precipitation 
during the season is almost the same as in 1981-2010, but its spatial and temporal distribution 
was not uniform.  
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Figure 1: The daily mean temperature averaging in 2019 (source: www.met.hu) 

 
Figure 2: Precipitation amount for 2019 (source: www.met.hu) 

 
Meterological condition in Year 2020:  

The spring of 2020 was extremely rain-poor, the third driest since 1901. In terms of 
temperature, an average spring is 2020. March was still almost 1.5 ° C, April 0.7 ° C warmer 
than the multi-year average, while May was as cool as last year, the average monthly 
temperature was 1.8 ° C lower than usual. 

The summer of 2020 was also warmer than usual, although there was no lasting and marked 
heat wave. The average temperature of the season was 21.04 ° C, which is 0.8 ° C higher than 
the average of 1981–2010, leaving us with the 16th warmest summer since 1901. After a very 
cool May, June 2020 was about 0.6 ° C warmer than usual. After the average warm July, 
August was ranked 10th in the list of hottest Augusts since 1901. There was a hot wave day 
every month (daily average temperature above 25 ° C on a national average), but it did not 
last longer than one day. The highest temperature was measured this time at the end of the 
season, on August 30th. The three-month precipitation was 261.14 mm on a national average, 
about 31% higher than the 1981-2010 normal. Harmful thunderstorms and hail were common 
throughout the season. The wetter period is mid-June and the end of June, July 17-26, August 
3-5. and mid-August can be considered nationwide.  

The fall of 2020 was 1.1 degrees Celsius warmer than average, making it the twenty-first 
warmest since 1901. September was 1.8 ° C, October almost 1 ° C, and November only 0.4 ° C 
warmer than the 1981-2010 normal. On a national average, the amount of autumn 
precipitation was in line with the multi-year average, but the distribution within the season 
was very uneven. Autumn began with a rain-poor September, but at the end of the month, 
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significant amounts of rain fell in places in a short period of time. Unlike previous years, it was 
particularly rainy in October 2020, with more than double the usual amount arriving. The 
amount of precipitation in November fell far short of the many-year value of 1981-2010, so 
the 7th driest November since 1901 has passed.3 

5. Conclusion 

The 2019-2020 WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 specific 

solution for WP4.2 - “SHOW ME” of the existing best practice case and impacts on yields with 

cost/benefit aspects under production conditions for farmers. The WP 4.1 is 'bottom-up' way 

approached to focus on the most urgent needs of farmers, in this case this is the Phosphorus 

deficit. At 6 ha test area 200 kg/ha and 400 kg/ha ID192 applied at random block order, 

compared to standard control (practice as usual) and control blank. Yield increase 7-12% 

achieved and cost/benefit demonstrated. ID192 incorporated once only in 2019 and observed 

in two years. New ID192 incorporation is continued in 2021. 

 

  

 
3 
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/ma
in.php?no=1&ful=homerseklet 

https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
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0. OBJECTIVES 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarize, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. The primary agriculture production sector should 
meet the policy changes, most importantly new EU Fertilizer Products Regulation will be 
implemented in 2022. Farmers need to know the benefits of the bio-based fertiliser 
products. Better understanding needed from the famers' side how to better manage N/P 
nutrients at the farm level which requires more intensive knowledge exchange and 
demonstration of practical tools and fertilising practices.  

Specific objectives: 

6) Minor WP4.1. testing of ID 192 specific solution for WP4.2. “show me” of the 

existing best practice case and impacts on yields with cost/benefit aspects under 

production conditions for farmers.  

7) Revitalization of old plantation 

8) Improve organic fertilizer efficiency and compensate P deficits 

9) Improve production economics 

10) Conversion to full organic practice next coming 3 years and replace chemical 

pestcontrol with biological control substances. 

1. List of treatments 

Table 1: List of treatments  

Nr Treatment 
acronym 

Name of the 
treatment 

Fertilizer (P) Fertiliser Dose 
(kg/ha) 

1 CS standard control Practice as usual, reference 
organic fertiliser:  
Farmpower poultry manure 
(Authority permit 02.5/10468-
4/2010).  
Nutrient content:  N2.5%, P2O5 
4%, K2O 3.5%, Ca 6.5 %, Mg 1%) 

8000 kg/ha 

2 CO untreated control Unfertilized treatment 0 

3 ABC 200 recovered organic 
fertiliser product 

Biotechnological formulated ABC-
BioPhosphate recovered fertiliser 
(ID192) 

200 kg/ha 

4 ABC 400 recovered organic 
fertiliser product 

Biotechnological formulated ABC-
BioPhosphate recovered fertiliser 
(ID192) 

400 kg/ha 

• The following controls have been applied: 

• untreated control: the ABC treatments are compared to unfertilized treatment, 

• standard control: Practice as usual where the ABC treatment compared to an already 

known reference mineral fertiliser. 



 
Annex 1: Technical test reports – P1 3R 

 

2. Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process (ID:192). Bio-Phosphate product has been BIO-NPK-C formulated. 

Product ID on the NUTRIMAN FP: 192  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192  

Product vendor company: 3R-BioPhosphate Ltd. 

The reason for selection the BIO-NPK-C formulated Bio-Phosphate product for 
demonstration:  

✓ The product status is “close-to-market” TRL8 (prior to market introduction). 

✓ Locally produced. Produced from unexploited and renewable by-product streams 
from EU sources. 

✓ Economically concentrated recovered Phosphorus (>30% P2O5) nutrient. Providing 
secure Phosphorus supply and a reduction in reliance on cadmium/uranium 
contaminated and chemosynthetic mineral phosphate import. 

✓ During the Authority permit procedure and in the framework of the EU Refertil project 
the product has already been fully characterized. The Bio-Phosphate product has 
detailed accredited analytical results on the physical, chemical, biological and 
ecotoxicological properties.  

✓ The detailed information on the use and agronomic effects of the Bio-Phosphate 
fertiliser product is already available:  

o from pot trials conducted under well controlled conditions and on selected 
soils which are independent from the ecological, climate, soil and cultivation 
conditions. The results of pot trials is independent from the country/area 
where the test to performed. 

o from small- and large-plot experiments (agronomic field trials) executed by 
the local Authority (National Food Chain Safety Office) and in the framework 
of EU REFERTIL project. 

✓ The product is fully safe to use under any climatic and soil conditions. 

✓ Already has MS accredited Authority permit: 6300/2407-2/2020. 

Product description:  

The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product with macroporosus 
structure and economically high concentrated recovered Phosphorus content. The Bio-
Phosphate commercial products are formulated to BIO-NPK-C in any compounds as of 
user/market demands for both organic and low input farming application cases. The Bio-
Phosphate contains high amount of Phosphorus (>30% P2O5) and Calcium (>37%) that are 
processed to be available for plants, which allows efficient, environmentally safe and 
renewable phosphorus supply. Beside the highly available recovered phosphorus/calcium 
content the Bio-Phosphate also contains other important recovered trace elements, and 
other nutrients, such as potassium and magnesium. 

https://nutriman.net/farmer-platform/product/id_192
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The product is a fully safe and economical innovative fertilizer with primarily application in 
the horticultural organic/low input farming cultivations with combined beneficial and 
multiple effects. The market competitive Bio-Phosphate product is proven field 
demonstrated with validated agronomical effects. Several open field and green house 
cultivation tests have been performed in IT, IL, HU, DE, NL, SI and DK under different 
temperate climatic and soil conditions. Both the 3R (Recycle--Reuse- Reduce) zero emission 
pyrolysis/nutrient recovery process and the Animal Bone Char Bio-Phosphate products are 
EU Authority permitted. 

Competitive position and advantages: 

The Animal Bone Char (ABC) Bio-Phosphate is the only known technology, products system 
and original solution in the EU in the field of recovery of critical raw material Phosphorus from 
food grade animal bone grist. While the mined mineral phosphate is a finite and non 
renewable resource with variating Cadmium/Uranium content, BioPhosphate comes from a 
sustainable and renewable bio-based by-product stream, which is unexploited biomass. The 
Bio-Phosphate is a bio-origin apatite product of a unique structure with large macropores and 
with a high content of pure Phosphorus (P). The nutrient content of the product is fully 
comparable to the traditionally chemosynthetically processed apatite mineral phosphate 
fertilizer but the ABC Bio-Phosphate is controlled release P fertilizer versus the rapid release 
mineral fertilizer.  

The Bio-Phosphate product is safe to use in contrary to synthetic fertiliser which contains 
complex levels of potential toxic element contamination. Unlike processed P-fertilisers, which 
is highly soluble and poses a pollution risk to inland waterways, it is possible to control the 
release of nutrients from ABC Bio-Phosphate fertiliser so that a far greater proportion is taken 
up by the plants. The recovered, contamination free, safe and concentrated Bio-Phosphate is 
a unique and strategic product for the organic and low input farming in the targeted high end 
markets. The BIO-NPK-C formulated ABC Bio-Phosphate can be used as bulk in growing media 
and amendment in nursery substrates as well.  

The combination of formulated Bio-Phosphate with compost, manure or another organic 
fertilizer is most encouraging for agronomic performance. The Bio-Phosphate and its 
formulated products are EU Authority permitted based on long term (4 years) accredited 
efficiency tests by different independent and accredited departments from the MS national 
Soil and Plant Protection Authority under EU legislation. The ABC Bio-Phosphate fully meets 
the 1009/2019 Fertilising Products Regulation EU law harmonization beyond 2022 

Accredited analytical results on the physical, chemical, biological and ecotoxicological 
properties 

Table 2: Physical and chemical parameters of the ID192 ABC-BioPhosphate 
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Table 3: Measurement methods 
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Table 4: Measurement of organic pollutants content of ID192 ABC-BioPhosphate 

Name of the parameter measurement 
unit 

ABC Method applied 

Sum of PAH 19 mg/kg 0.18 CEN/TS 16181:2013, the sample 
was extracted with carbon 
disulfide 

Sum of PCB (7)  
Sum of PCB 28, 52, 101, 118,138, 
153,180 

mg/kg not 
detectable 

EN 16167:2013 

Volatile organic compounds    

Benzene mg/kg 1.1  EPA Method 8260C:2006, the 
sample was extracted with carbon 
disulfide 

Toluene mg/kg 0.9 

Ethylbenzene mg/kg 0.1  

1,3-Xylene and 1,4 xylene mg/kg 0.6 

 

Germination inhibition test 

Method: MSZ-08-0012/4-79 standard, and on the basis of the methodology for regulator and 
fertilizer examination 

 

Test plant: Sinapis alba – White mustard  

Number of treatments: 5 , Number of replicates: 4 

Seed number: 25 seeds/pot (100 seeds per treatment) 

Soil volume:  200 cm3 per pot 

Treatments: 

6. Control soil   (Garri potting soil) 

7. 1 g ABC / 1 kg control soil 

8. 2 g ABC / 1 kg control soil 

9. 5 g ABC / 1 kg control soil 

10. 10 g ABC / 1 kg control soil 

Duration of the trial: 16 days 

 

The product has no any inhibition effect on plant germination and no any phytotoxicological 
effects have been observed in the tested 1000, 2000, 5000 and 10.000 kg/ha doses.  

The results of the trials were confirmed that ID192 product has no any inhibition effect on 
plant germination and phytotoxical effect at the examined dosages. The results clearly 
demonstrated that the ID192 ABC-BioPhosphate product is considered to be safe in all tested 
dosages.  

 

ID192 ABC-BioPhosphate has been follwoing the  EU2019/1009 standards, incl. CMC14 in 
annex for pyrolysis materials, which has been accepted in 2021. The physical/chemical 
parameters, the measurement methods and the organic pollutant content of the ID192 ABC-
BioPhosphate not changed from 2019 and 2020 actions. As the ID192 product quality 
performances not changed, same product used as previously. The product has no any 
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inhibition effect on plant germination and no any phytotoxicological effects. The 2021 results 
of the trials were confirmed that ID192 product has no any inhibition effect on plant 
germination and phytotoxical effect at the examined dosages. The results clearly 
demonstrated that the ID192 ABC-BioPhosphate product is considered to be safe in all tested 
dosages. The product has no any inhibition effect on plant germination and no any 
phytotoxicological effects have been observed in the tested 1000, 2000, 5000 and 10.000 
kg/ha doses. The results of the trials were confirmed that ID192 product has no any inhibition 
effect on plant germination and phytotoxical effect at the examined dosages. The results 
clearly demonstrated that the ID192 product is considered to be safe in all tested dosages.  

3. Experimental design of field demonstration 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarise, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. 

The primary agriculture production sector should meet the policy changes, most 
importantly new EU Fertilizer Products Regulation will be implemented in 2022. Farmers 
need to know the benefits of the bio-based fertiliser products. Better understanding needed 
from the famers' side how to better manage N/P nutrients at the farm level which requires 
more intensive knowledge exchange and demonstration of practical tools and fertilising 
practices.  

The purposes of setting up this operational field trial demonstration are:  

✓ gaining practical experience on how to use the BIO-NPK-C formulated Bio-Phosphate 
recovered fertilizer product in a large area under real agricultural operation 
conditions, 

✓ spreading knowledge towards agricultural practitioners about the insufficiently 
exploited P recovery innovative research result (technologies, products and 
practices) with “ready for practice” performance such as Bio-Phosphate,  

✓ organisation of interactive best practice demonstration programs on Bio-Phosphate 
products to agri practitioners, Producers Organisations and agri 
advisers/consultants.  

This operational test has been performed after the most important information on the Bio-
Phosphate recovered fertilisers is already available:  

✓ The Bio-Phosphate product has detailed accredited analytical results on the physical, 
chemical, biological and ecotoxicological properties (see Chapter 2).  

✓ The use and effects of the fertiliser product is already available from the already 
executed small- and large-plot experiments.  

•  

3.1. DURATION OF THE DEMONSTRATION 

Calendar of activities:  
- Start date: 03 March, 2019 

- End date: August 16, 2021. Due to the warmer climatic conditions with significant 

rain periods in April/May 2021 and the followed intensive sunshine period the 
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harvest has been progressing much more rapidly and early as in previous years, at 

least three weeks earlier. 

- Planting date: 2010 (refertilization of old plantation) 

3.2. TYPE OF DESIGN 

Name of the representative crop: Elderberry, Sambucus nigra L, Variety: Haschberg  

Planting density (number of plants/ha): 6100 plants/ha 

Number of replicates: 3 

Total demo size area: 7.8 ha 

Block area per treatments: 6500 m2, block wide: 50m, block lenght: 130m  

Number of treatments: 4 

Date of treatments: 03 March, 2019 

Fertilisation level: 200 kg/ha and 400 kg/ha Bio-NPK-C formulated Bio-Phosphate 

Arrangement of treatment: Random block. The treatments are randomly allocated to the 
experimental units inside each block.  

Table 5: Random block order:  

No. 4 treatments  ABC use kg/m2 RANDOM BLOCK ORDER 

1 CS = Control standard practice as usual  4 1 3 

2 C0 = Control 0 blank 3 4 1 

3 200 kg/ha 0,02 2 2 3 

4 400 kg/ha 0,04 1 3 2 

RE RE = Repetitions = 3  RE1 RE2 RE3 

Table 6:  Amount of applied ABC treatments: 

Treatment 
number 

ABC dose Area (m2) Amount of applied ABC (kg) 

3 200 kg/ha 19500 390 

4 400 kg/ha 19500 780 

Total 1170 

1.1.  

3.3. SIZE OF EXPERIMENTAL AREA  

NUTRIMAN demo size area: 7.8 ha 

3.4.  FIELD DESCRIPTION   

3.4.1. Location 

Location of the area: Tabajd, 0110/10 , The area is nitrate sensitive.  



 
Annex 1: Technical test reports – P1 3R 

 

Area classification, the value of the agricultural land4: AK21/ha  

Type of cultivation: low input 

Objective: conversion into organic farming before 2024.  

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 

entire demo field (the field is homogenous)  

Total cultivated area: 12.91 ha 

NUTRIMAN demo size area: 7.8 ha 

3.4.2. Soil 

Type of soil: silty loam 

 

Date of sampling: 04 March, 2019.  

Nutrient content of the soil: 

Table 7: Chemical characterisation of the top soil layer (0-30 cm) and 30-60 cm soil horizon  

 Sample number 

 Measurement 
unit 

0110/10-
1 

0110/10-
1 

0110/10-
2 

0110/10-
2 

0110/10-
3 

0110/10-
3 

Sampling 
depth 

 0-30 30-60 0-30 30-60 0-30 30-60 

pH (KCl)  7.52 7.20 7.39 7.41 7.24 7.24 

KA  41 45 45 42 39 36 

Salt 
content 

% 0.02 0.08 0.07 <0.02 0.08 <0.02 

CaCO3 m/m % 14 2.3 14 15 8 6 

Humus m/m % 1.43 2.74 1.89 1.28 2.31 2.23 

NO2 +NO3-
N 

mg/kg 15.7 49.6 49.8 41.3 50.1 6.46 

P2O5  mg/kg 129 199 105 55.4 230 164 

K2O mg/kg 101 134 115 74.2 162 102 

Na mg/kg 39.9 23.9 44.4 40.8 40.9 63.2 

Mg mg/kg 145 149 241 213 222 225 

Cu mg/kg 2.26 2.51 1.89 1.35 1.95 1.47 

Zn mg/kg 0.963 1.17 0.611 0.439 0.891 0.683 

Mn mg/kg 39 83.9 25.6 28 34.2 28.8 

SO4-S mg/kg 14.5 17.9 23.4 20 21.1 19.8 

Table 8: List of measurement methods 

 Measurement Method 

pH (KCl) MSZ-08-0206-2:1978 

KA MSZ-08-0205:1978 

 
4 The land quality measurement expressed in golden crown values (AK) in Hungary, which is a land valuation 
system. The golden crown system indicating the quality of the agricultural land, promotes highly the 
arrangement of the property conditions.<15 AK: weak, 15-25 AK: average, 25-35 AK: good, 35AK< very good 
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Salt content MSZ-08-0206-2:1978 

CaCO3 MSZ-08-0206-2:1978 

Humus MSZ-08-0452:1980 

NO2 +NO3-N MSZ 20135:1999 

P2O5  MSZ 20135:1999 

K2O MSZ 20135:1999 

Na MSZ 20135:1999 

Mg MSZ 20135:1999 

Cu MSZ 20135:1999 

Zn MSZ 20135:1999 

Mn MSZ 20135:1999 

SO4-S MSZ 20135:1999 

 

 

3.4.3. Agricultural history 

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 
entire demo field (the field is homogenous)  

Practices regarding the use of organic fertilizers:  

• Farmpower poultry manure (Authority permit 02.5/10468-4/2010). Nutrient content: 
N2.5%, P2O5 4%, K2O 3.5%, Ca 6.5 %, Mg 1%) 8t/ha/year. The organic fertiliser has 
been distributed into the whole area with standard machine.  

• Tuto ferti 4l/ha/year, distribution: spaying 

• Phytohorm: 2l/ha/year, distribution: spaying 

Cropping history for the last >10 years: Elderberry, Sambucus nigra L, Variety: Haschberg 
Planting date in the area: 2010 

3.4.4. Crops/Culture 

Name of the crop:  

• Species (English): Elderberry 

• Species (Latin): Sambucus nigra L 

• Variety: Haschberg 

Planting date in the area: 2010 

Reason for selection: representative and high value crop that is common in the region. 

Horticulture is one of the fundamental agricultural branches in Hungary. Elderberry used to 
be a common medicinal plant since long. The black elder (Sambucus nigra L.) is a native plant 
in Hungary represented by extended and very variable populations. Cultivation of 
elderberry started during the late 90-ies because of the growing interests of the processing 
industry. There are about 3000 hectares elder plantations in Hungary, which is more than of 
any of the other European countries. The cultures are planted to the Austrian selections of 
Haschberg, in spite of the fact that about 10-15 other selections of other foreign countries 
have been registered and planted elsewhere. In addition to that, the wild population of 
Hungary may offer a precious opportunity of further selection. 

This fruit has potent health-promoting antioxidant power. Glucose, fructose, total phenol, 
formaldehyde and anthocyanin contents were determined in addition to ferric reducing 
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ability. High anthocyanin content, nutritive value of the berries and aromatic compounds of 
the flowers have been the esteemed constituents. 

Elderberries have long been used in traditional medicines in Hungary and farmers have 
harvested wild clumps. Demand for the humble Hungarian elderberry has soared this year as 
U.S. and Chinese buyers have snapped up supplies, attracted by the fruit’s purported health 
benefits as a supplement to boost the immune system. Hungary produced 16,000 tonnes of 
elderberries in 2019 according to the Central Statistical Office (KSH)5 

3.5. DEMO CONDUCT AND AGRICULTURAL PRACTICES 

3.5.1. Equipment 
 

Between the plantation lines, tractor mounted rotational hoe equipment with adjustable 
selection for the right soil depth cultivation used to make cultivated soil row tracks close to 
upper layer external root zone, but with no significant root damage. The incorporation of the 
ID192 ABC-Biophosphate fertilisers made by machine. One time incorporation of the ID192 
in 2019. 

3.5.2. Agricultural practices/tillage 

The soil preparation was uniform on the entire demo filed: the soil is rotated in the rows, 
weeds removed.  

The ID192 ABC-BioPhosphate biofertiliser is blended into the top soil near root zone. Soil 
introduction application is executed in every second year early March (2019 and planned in 
2021). The minor root damage in external root zone area have positive stimulation with root 
growth effect, while the cultivated soil row tracks keep subsoil moisture content 
retention/reservoirs better and at the same weeds are also removed. 

The ID192 ABC-BioPhosphate organic fertiliser is distributed in the treatment 3+ treatment 4 
areas with standard agricultural machines.  

The standard organic fertiliser is distributed in the treatment 2 areas with standard 
agricultural machines.  

No fertiliser added to treatment 1 areas.  

The whole areas are not irrigated, but the row cultivation results significant moisture 

retention in subsoil. 

Crop protection: Funguran OH 50WP powdered with 77% copper hydroxide content applied 

against Botritis disease. Dose: 400 g/ha 

3.5.3. Crop rotation 

no crop rotation 

3.5.4. Demo conduction 

The WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 specific solution 

for WP4.2. “SHOW ME” of the existing best practice case and impacts on yields with 

cost/benefit aspects under production conditions for farmers. The NUTRIMAN CSA 

 
5 https://ojs.lib.unideb.hu/IJHS/search?query=elderberry 



 
Annex 1: Technical test reports – P1 3R 

 

Coordination and Support Action WP4.1 minor tests have no any research content and the 

ID192 is already an Authority permitted substance (6300/2407-2/2020). 

The WP 4.1 is 'bottom-up' way approached to focus on the most urgent needs of farmers, in 

this case this is the Phosphorus deficit. In general most agricultural soils already have 

Phosphorus deficits: 

• In the user case of rapid solution high nutrient density mineral fertilisers significant 

part of the P content is rapidly leach out and contaminate subsurface water base, 

other P content have tendency to be chemically bounder into insoluble form to soil 

calcium content, therefore in such cases an P nutrient use efficiency is not more than 

20%. 

o While laboratory analytics show high presence of P in soil that are chemically 

extracted under laboratory conditions, but under field conditions these P 

elements for long term are not available for the plant at all. This is why the 

low P nutrient use efficiency occur that is reflected as soil P deficit under 

production conditions. 

• In the user case of organic fertilisers the input nutrient density is low and that woule 

require high doses/ha to achieve sufficient results. However, farmers often cannot 

afford to use costly high dose organic fertiliser applications, while the high doses 

also means in these cases higher inputs/ha of accompanying negative elements, such 

as pharmaceutical residuals, over high Zn/Cu and potential human/anima pathogens. 

All in order to remain valid in this minor test random block order demonstration all conditions 

kept equal between the different treatments, so that the yield effect that is observed is 

certainly caused by the effect of the different treatments only. The random block order tests 

even out any possible differences in nutrient levels or soil quality and all plants get the same 

amount of nutrients. The WP4.1 key objective is to highlight the yield impacts, e.g. 

cost/benefit aspects at two different ID 192 doses versus control standard and control blank.  

 

4. Observations 
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Picture 1: Demo site 
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Picture 3 Filed work at the demo site 

 
 

 
 

Picture 4: Harvest ont he demo site 
 

4.1. ON CROP 

Date of samplings/harvests:  

• 2019: week 36 
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o 2019 visual observations: visually there is no difference between ABC treated 
versus CS control standard for the plants and fruits. However ABC gave higher 
yield and that is the key technical and economic benefit objective. The whole 
sale organisation who purchased the harvest and made internal quality check 
did not remarked ABC/CS fruit quality difference. However, it is remarked that 
such fruit quality improvement difference is expected when the plantation is 
finally converted into to full organic cultivation in year 3 or 4. 

• 2020: week 38 
o 2020 visual observations: visually there is no difference between ABC treated 

versus CS control standard for the plants and fruits. However ABC gave higher 
yield and that is the key technical and economic benefit objective. The whole 
sale organisation who purchased the harvest and made internal quality check 
did not remarked ABC/CS fruit quality difference. Fruit quality improvement 
difference is expected at 2021 harvest. 

• 2021: week 33 
o Due to the warmer climatic conditions with significant rain periods in 

April/May 2021 and the followed intensive sunshine period the harvest has 
been progressing much more rapidly and early as in previous years, at least 
three weeks earlier. 2021 visual observations: visually there is no difference 
between ABC treated versus CS control standard for the plants and fruits. 
However ABC gave higher yield and that is the key technical and economic 
benefit objective. The whole sale organisation who purchased the harvest and 
made internal quality check did not 

Table 9: List of measurement methods 

 Measurement Method 

N MSZ-08-1783-6:1983 Section 3.2. 

P MSZ-08-1783-28:1985 Section 3.3. 

K MSZ-08-1783-29:1985 Section 3.3. 

Ca MSZ-08-1783-26:1985 Section 3.3. 

Mg MSZ-08-1783-27:1985 Section 3.3. 
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Table 10: Fresh weight of yield in kg ha -1 (2019) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6280 6110 7380 7870 

% change 100% 93% 117,5% 125,3% 

Same dosed fertiliser plots added on and measured as representative average yield as effect 
of the same dose.  

 

Table 11: Fresh weight of yield in kg ha -1 (2020) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6710 5620 7220 7580 

% change 100% 83,76 107,6 112,96 

 

Table 12: Fresh weight of yield in kg ha -1 (2021) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6735 5690 7750 7910 

% change 100% 84% 15% 17% 

Same dosed fertiliser plots added on and measured as representative average yield as effect 
of the same dose.  

4.2. METEROLOGICAL CONDITIONS AND GENERAL INFO 

Rain: 
The rain distribution was extreme in both years, rain increase + 10% vs previous years, 
despite toal avarage rain, all cultivations suffered drought. 

• Yearly rain 2019 = 631 mm 

• Yearly rain 2020 = 653 mm, +1.1C temperature rise vs previous year 

• Yearly rain 2021 January-July = 292 mm, with peak April and May (42 days) and the 
higher +1.1C temperature rise and heat shock vs previous years continued.  
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The tendecy of meteorological conditions from 2019 and 2020 continued in 2021 as well 
towards extreme wether conditions. Hoeever the more rain and more sunshine accelerated 
and bring earlier the fruit maturity with 2-3 weeks. 
 
Meterological condition in Year 2019:  
The daily mean temperature averaging was 12.9 °C.  

The first half of the spring of 2019 was warmer and drier than usual, the second half was 
cooler and wetter. March was the 5th hottest since 1901, and April was even warmer than 
usual, while May was the 11th coldest since 1901 and the coldest since 1991. Overall, 2019 is 
the 27th hottest spring. In terms of precipitation, the season began quite dryly, with March 
becoming the 10th driest. The amount of precipitation in April was already close to the 
average, and then May was unusually rainy. May 2019 was the 3rd wettest in 119 years. 

The summer of 2019 was also warmer than usual, the average temperature of the season was 
22.3 ° C, which is 2.1 ° C higher than the average of 1981–2010, leaving us with the 2nd 
warmest summer since 1901. The June was 3.6 °C hotter than the average of previous years. 
June 2019 became the hottest June, while after the average warm July, August ranked 7th in 
the list of hottest Augusts since 1901. Daily maximum temperature records had broken both 
on June 15 and 16. The hottest day of 2019 was August 12. The three-month precipitation 
was 178 mm on a national average, about 11% less than the 1981-2010 normal. Harmful 
thunderstorms and hail were common throughout the season. 

The fall of 2019 was the hottest since 1901. September was 1 ° C, October almost 2 ° C, and 
November 4 °C warmer than normal. November was the 3rd warmest since 1901, but October 
was also the 9th warmest October. In terms of precipitation, the autumn of 2019 is nationally 
average overall, but only because of the rainy November. September rainfall was slightly 
below the 1981–2010 average, and then October became the 28th driest since 1901. By 
November, however, the weather turned rainy, and the 20th wettest November was 2019. 
The winter of 2019/2020 was the third mildest winter since 1901. The amount of precipitation 
during the season is almost the same as in 1981-2010, but its spatial and temporal distribution 
was not uniform.  

 
Figure 1: The daily mean temperature averaging in 2019 (source: www.met.hu) 
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Figure 2: Precipitation amount for 2019 (source: www.met.hu) 

 
Meterological condition in Year 2020:  

The spring of 2020 was extremely rain-poor, the third driest since 1901. In terms of 
temperature, an average spring is 2020. March was still almost 1.5 ° C, April 0.7 ° C warmer 
than the multi-year average, while May was as cool as last year, the average monthly 
temperature was 1.8 ° C lower than usual. 

The summer of 2020 was also warmer than usual, although there was no lasting and marked 
heat wave. The average temperature of the season was 21.04 ° C, which is 0.8 ° C higher than 
the average of 1981–2010, leaving us with the 16th warmest summer since 1901. After a very 
cool May, June 2020 was about 0.6 ° C warmer than usual. After the average warm July, 
August was ranked 10th in the list of hottest Augusts since 1901. There was a hot wave day 
every month (daily average temperature above 25 ° C on a national average), but it did not 
last longer than one day. The highest temperature was measured this time at the end of the 
season, on August 30th. The three-month precipitation was 261.14 mm on a national average, 
about 31% higher than the 1981-2010 normal. Harmful thunderstorms and hail were common 
throughout the season. The wetter period is mid-June and the end of June, July 17-26, August 
3-5. and mid-August can be considered nationwide.  

The fall of 2020 was 1.1 degrees Celsius warmer than average, making it the twenty-first 
warmest since 1901. September was 1.8 ° C, October almost 1 ° C, and November only 0.4 ° C 
warmer than the 1981-2010 normal. On a national average, the amount of autumn 
precipitation was in line with the multi-year average, but the distribution within the season 
was very uneven. Autumn began with a rain-poor September, but at the end of the month, 
significant amounts of rain fell in places in a short period of time. Unlike previous years, it was 
particularly rainy in October 2020, with more than double the usual amount arriving. The 
amount of precipitation in November fell far short of the many-year value of 1981-2010, so 
the 7th driest November since 1901 has passed.6 
 
Meterological condition in Year 2021: 
The spring of 2021 was colder than usual and average rainfall. The temperature of all three 

months was below the normal value, the average temperatures of April and May were 

 
6 
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/ma
in.php?no=1&ful=homerseklet 
 

https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
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significantly lower than usual. In terms of precipitation conditions, each month showed a 

varied picture. There was a significant rainfall deficit in March, while May was more rainy than 

usual. The average temperature was between 9-10 ° C 

The seasonal values of the temperature were lower than the national average for 1991–2020, 

and were colder than usual for the entire spring period. Negative anomalies between 1.5 and 

2.0 ° C have occurred in most parts of the country.  

The spring of 2021 proved to be 1.9 °C colder than usual on a national average. March was 

only slightly lower than normal by 0.6 ° C, while the average temperatures in April and May 

differed by 2.9 and 2.1 ° C, ie significantly different. from the usual temperatures. 

In the time series starting in 1901, this spring was the 17th coldest.  

June 2021 had unusually hot and extremely dry weather. Since 1901, we have left the driest 

and 3rd warmest June behind. The spatial and temporal distribution of low rainfall was 

extreme. The average temperature in June varied between 20-23 ° C.  

The first month of summer was 2.1 ° C warmer than the 1991-2020 average.  
 
The average temperature in July 2021 exceeded the normal value of 1991–2020 by 2.3 

degrees Celsius, and with this significant positive anomaly it became the warmest July in 

Hungary in the 121-year data series. For all summer months, it is only preceded by August 

1992, when the average monthly temperature was 24.72 ° C. 
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5. Demonstration events 

Title of event:  Organic farming applications of the BioPhosphate products 
WP4 /4.2 and demo event (visit of 4.1. demo fields in Tabajd) 

Date: June 25, 2021 

Location: Val MTESZ Producer Organisation, Hungary 
Tabajd, 0110/10field demo site, Hungary 

Organiser: P1-3R 

No. of participants: 10 farmers 
 

Link to event post Web post EN (2034): https://nutriman.net/news/workshops-field-demo-
events-hungary-bio-phosphate-product-organic-farming-application 
Web post HU (2035): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-
magyarorszagon-bio-foszfat-termek 
 

 
 
Title of event:  Organic farming applications of the BioPhosphate products 

WP4 /4.2 and demo event (visit of 4.1. demo fields in Tabajdl) 

Date: July 16, 2021 

Location: Val MTESZ Producer Organisation, Hungary 
Tabajd, 0110/10field demo site, Hungary 

Organiser: P1-3R 

No. of participants: 6 farmers 
 

Link to event post Web post EN (2034): https://nutriman.net/news/workshops-field-demo-
events-hungary-bio-phosphate-product-organic-farming-application 
Web post HU (2035): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-
magyarorszagon-bio-foszfat-termek 
 

 

  

https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
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6. Conclusion 

The 2019-2020 WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 

specific solution for WP4.2 - “SHOW ME” of the existing best practice case and impacts on 

yields with cost/benefit aspects under production conditions for farmers. The WP 4.1 is 

'bottom-up' way approached to focus on the most urgent needs of farmers, in this case this 

is the Phosphorus deficit. At 7.8 ha test area 200 kg/ha and 400 kg/ha ID192 applied at 

random block order, compared to standard control (practice as usual) and control blank. 

Yield increase up to 17% achieved and cost/benefit demonstrated. ID192 incorporated once 

only in 2019 and observed in two years 2020 and 2021.
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0. OBJECTIVES 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarize, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. The primary agriculture production sector should 
meet the policy changes, most importantly new EU Fertilizer Products Regulation will be 
implemented in 2022. Farmers need to know the benefits of the bio-based fertiliser 
products. Better understanding needed from the famers' side how to better manage N/P 
nutrients at the farm level which requires more intensive knowledge exchange and 
demonstration of practical tools and fertilising practices.  

Specific objectives: 

11) Minor WP4.1. testing of ID 192 specific solution for WP4.2. “show me” of the 

existing best practice case and impacts on yields with cost/benefit aspects under 

production conditions for farmers.  

12) Revitalization of old plantation 

13) Improve organic fertilizer efficiency and compensate P deficits 

14) Improve production economics 

15) Conversion to full organic practice next coming 3 years and replace chemical 

pestcontrol with biological control substances. 

1. List of treatments 

Table 1: List of treatments   

Nr Treatment 
acronym 

Name of the 
treatment 

Fertilizer (P) Fertiliser Dose 
(kg/ha) 

1 CS standard control Practice as usual, reference 
mineral fertiliser:  
GENESIS NPK mineral 
fertilizer: 11:11:18+17 S 

250 kg/ha 

2 CO untreated control Unfertilized treatment 0 

3 ABC 200 recovered organic 
fertiliser product 

Biotechnological formulated 
ABC-BioPhosphate recovered 
fertiliser (ID192) 

200 kg/ha 

4 ABC 400 recovered organic 
fertiliser product 

Biotechnological formulated 
ABC-BioPhosphate recovered 
fertiliser (ID192) 

400 kg/ha 

•  

• The following controls have been applied: 

• untreated control: the ABC treatments are compared to unfertilized treatment, 

• standard control: Practice as usual where the ABC treatment compared to an already 

known reference mineral fertiliser. 
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2. Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process (ID:192). Bio-Phosphate product has been BIO-NPK-C formulated. 

Product ID on the NUTRIMAN FP: 192  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192  

Product vendor company: 3R-BioPhosphate Ltd. 

The reason for selection the BIO-NPK-C formulated Bio-Phosphate product for 
demonstration:  

✓ The product status is “close-to-market” TRL8 (prior to market introduction). 

✓ Locally produced. Produced from unexploited and renewable by-product streams 
from EU sources. 

✓ Economically concentrated recovered Phosphorus (>30% P2O5) nutrient. Providing 
secure Phosphorus supply and a reduction in reliance on cadmium/uranium 
contaminated and chemosynthetic mineral phosphate import. 

✓ During the Authority permit procedure and in the framework of the EU Refertil project 
the product has already been fully characterized. The Bio-Phosphate product has 
detailed accredited analytical results on the physical, chemical, biological and 
ecotoxicological properties.  

✓ The detailed information on the use and agronomic effects of the Bio-Phosphate 
fertiliser product is already available:  

o from pot trials conducted under well controlled conditions and on selected 
soils which are independent from the ecological, climate, soil and cultivation 
conditions. The results of pot trials is independent from the country/area 
where the test to performed. 

o from small- and large-plot experiments (agronomic field trials) executed by 
the local Authority (National Food Chain Safety Office) and in the framework 
of EU REFERTIL project. 

✓ The product is fully safe to use under any climatic and soil conditions. 

✓ Already has MS accredited Authority permit: 6300/2407-2/2020. 

Product description:  

The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product with macroporosus 
structure and economically high concentrated recovered Phosphorus content. The Bio-
Phosphate commercial products are formulated to BIO-NPK-C in any compounds as of 
user/market demands for both organic and low input farming application cases. The Bio-
Phosphate contains high amount of Phosphorus (>30% P2O5) and Calcium (>37%) that are 
processed to be available for plants, which allows efficient, environmentally safe and 
renewable phosphorus supply. Beside the highly available recovered phosphorus/calcium 
content the Bio-Phosphate also contains other important recovered trace elements, and 
other nutrients, such as potassium and magnesium. 

https://nutriman.net/farmer-platform/product/id_192
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The product is a fully safe and economical innovative fertilizer with primarily application in 
the horticultural organic/low input farming cultivations with combined beneficial and 
multiple effects. The market competitive Bio-Phosphate product is proven field 
demonstrated with validated agronomical effects. Several open field and green house 
cultivation tests have been performed in IT, IL, HU, DE, NL, SI and DK under different 
temperate climatic and soil conditions. Both the 3R (Recycle--Reuse- Reduce) zero emission 
pyrolysis/nutrient recovery process and the Animal Bone Char Bio-Phosphate products are 
EU Authority permitted. 

Competitive position and advantages: 

The Animal Bone Char (ABC) Bio-Phosphate is the only known technology, products system 
and original solution in the EU in the field of recovery of critical raw material Phosphorus from 
food grade animal bone grist. While the mined mineral phosphate is a finite and non 
renewable resource with variating Cadmium/Uranium content, BioPhosphate comes from a 
sustainable and renewable bio-based by-product stream, which is unexploited biomass. The 
Bio-Phosphate is a bio-origin apatite product of a unique structure with large macropores and 
with a high content of pure Phosphorus (P). The nutrient content of the product is fully 
comparable to the traditionally chemosynthetically processed apatite mineral phosphate 
fertilizer but the ABC Bio-Phosphate is controlled release P fertilizer versus the rapid release 
mineral fertilizer.  

The Bio-Phosphate product is safe to use in contrary to synthetic fertiliser which contains 
complex levels of potential toxic element contamination. Unlike processed P-fertilisers, which 
is highly soluble and poses a pollution risk to inland waterways, it is possible to control the 
release of nutrients from ABC Bio-Phosphate fertiliser so that a far greater proportion is taken 
up by the plants. The recovered, contamination free, safe and concentrated Bio-Phosphate is 
a unique and strategic product for the organic and low input farming in the targeted high end 
markets. The BIO-NPK-C formulated ABC Bio-Phosphate can be used as bulk in growing media 
and amendment in nursery substrates as well.  

The combination of formulated Bio-Phosphate with compost, manure or another organic 
fertilizer is most encouraging for agronomic performance. The Bio-Phosphate and its 
formulated products are EU Authority permitted based on long term (4 years) accredited 
efficiency tests by different independent and accredited departments from the MS national 
Soil and Plant Protection Authority under EU legislation. The ABC Bio-Phosphate fully meets 
the 1009/2019 Fertilising Products Regulation EU law harmonization beyond 2022 
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Accredited analytical results on the physical, chemical, biological and ecotoxicological 
properties. 

Date of sampling: 01 March, 2019 

Table 2: Physical and chemical parameters of the ID192 ABC-BioPhosphate 

 

Table 3: Measurement methods 

 

Table 4: Measurement of organic pollutants content of the ID192 ABC-BioPhosphate 
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Name of the parameter measurement 
unit 

ABC Method applied 

Sum of PAH 19 mg/kg 0.18 CEN/TS 16181:2013, the sample 
was extracted with carbon 
disulfide 

Sum of PCB (7)  
Sum of PCB 28, 52, 101, 118,138, 
153,180 

mg/kg not 
detectable 

EN 16167:2013 

Volatile organic compounds    

Benzene mg/kg 1.1  EPA Method 8260C:2006, the 
sample was extracted with carbon 
disulfide 

Toluene mg/kg 0.9 

Ethylbenzene mg/kg 0.1  

1,3-Xylene and 1,4 xylene mg/kg 0.6 

 

Germination inhibition test 

Method: MSZ-08-0012/4-79 standard, and on the basis of the methodology for regulator and 
fertilizer examination 

 

Test plant: Sinapis alba – White mustard  

Number of treatments: 5 , Number of replicates: 4 

Seed number: 25 seeds/pot (100 seeds per treatment) 

Soil volume:  200 cm3 per pot 

Treatments: 

11. Control soil   (Garri potting soil) 

12. 1 g ABC / 1 kg control soil 

13. 2 g ABC / 1 kg control soil 

14. 5 g ABC / 1 kg control soil 

15. 10 g ABC / 1 kg control soil 

Duration of the trial: 16 days 

 

The product has no any inhibition effect on plant germination and no any phytotoxicological 
effects have been observed in the tested 1000, 2000, 5000 and 10.000 kg/ha doses.  

The results of the trials were confirmed that ID192 product has no any inhibition effect on 
plant germination and phytotoxical effect at the examined dosages. The results clearly 
demonstrated that the ID192 ABC-BioPhosphate product is considered to be safe in all tested 
dosages.  

 

 

 

 

ID192 ABC-BioPhosphate has been follwoing the  EU2019/1009 standards, incl. CMC14 in 
annex for pyrolysis materials, which has been accepted in 2021. The physical/chemical 
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parameters, the measurement methods and the organic pollutant content of the ID192 ABC-
BioPhosphate not changed from 2019 and 2020 actions. As the ID192 product quality 
performances not changed, same product used as previously. The product has no any 
inhibition effect on plant germination and no any phytotoxicological effects. The 2021 results 
of the trials were confirmed that ID192 product has no any inhibition effect on plant 
germination and phytotoxical effect at the examined dosages. The results clearly 
demonstrated that the ID192 ABC-BioPhosphate product is considered to be safe in all tested 
dosages. The product has no any inhibition effect on plant germination and no any 
phytotoxicological effects have been observed in the tested 1000, 2000, 5000 and 10.000 
kg/ha doses. The results of the trials were confirmed that ID192 product has no any inhibition 
effect on plant germination and phytotoxical effect at the examined dosages. The results 
clearly demonstrated that the ID192 product is considered to be safe in all tested dosages.  

3. Experimental design of field demonstration 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarise, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. 

The primary agriculture production sector should meet the policy changes, most 
importantly new EU Fertilizer Products Regulation will be implemented in 2022. Farmers 
need to know the benefits of the bio-based fertiliser products. Better understanding needed 
from the famers' side how to better manage N/P nutrients at the farm level which requires 
more intensive knowledge exchange and demonstration of practical tools and fertilising 
practices.  

The purposes of setting up this operational field trial demonstration are:  

✓ gaining practical experience on how to use the BIO-NPK-C formulated Bio-Phosphate 
recovered fertilizer product in a large area under real agricultural operation 
conditions, 

✓ spreading knowledge towards agricultural practitioners about the insufficiently 
exploited P recovery innovative research result (technologies, products and 
practices) with “ready for practice” performance such as Bio-Phosphate,  

✓ organisation of interactive best practice demonstration programs on Bio-Phosphate 
products to agri practitioners, Producers Organisations and agri 
advisers/consultants.  

This operational test has been performed after the most important information on the Bio-
Phosphate recovered fertilisers is already available:  

✓ The Bio-Phosphate product has detailed accredited analytical results on the physical, 
chemical, biological and ecotoxicological properties (see Chapter 2).  

✓ The use and effects of the fertiliser product is already available from the already 
executed small- and large-plot experiments.  

3.1. DURATION OF THE DEMONSTRATION 

Calendar of activities:  
- Start date: 07 March, 2019 
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- End date: 16 July, 2021 

- Planting date: 2014 (refertilization of old plantation) 

3.2. TYPE OF DESIGN 

Name of the representative crop: Red Currant/ Ribes rubrum, Variety: Jonkheer van Tets 

Planting density (number of plants/ha): 16000 plants/ha 

Number of replicates: 3 

Total demo size area: 5.4 ha 

Block area per treatments: 4500 m2, block wide: 50m, block lenght: 90m  

Number of treatments: 4 

Date of treatments: 07 March, 2019 

Fertilisation level: 200 kg/ha and 400 kg/ha Bio-NPK-C formulated Bio-Phosphate 

Arrangement of treatment: Random block. The treatments are randomly allocated to the 
experimental units inside each block.  

Table 5: Random block order:  

No. 4 treatments  ABC use kg/m2 RANDOM BLOCK ORDER 

1 CS = Control standard practice as usual 4 1 3 

2 C0 = Control 0 blank 3 4 1 

3 200 kg/ha 0,02 2 2 3 

4 400 kg/ha 0,04 1 3 2 

RE RE = Repetitions = 3  RE1 RE2 RE3 

Table 6: Amount of applied ABC treatments: 

Treatment 
number 

ABC dose Area (m2) Amount of applied ABC (kg) 

3 200 kg/ha 13500 270 

4 400 kg/ha 13500 540 

Total 810 

1.2.  
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3.3.  SIZE OF EXPERIMENTAL AREA  

NUTRIMAN demo size area: 5.4 ha 

3.4.  FIELD DESCRIPTION   

3.4.1. Location 

Location of the area: 2638 Kemence, Árpád Fejedelem str 26 (Bernecebaráti, Ipolyvölgye) 

agroecological area 

Area classification, the value of the agricultural land7: AK19/ha  

Type of cultivation: low input.  

Objective: conversion into organic farming before 2024.  

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 

entire demo field (the field is homogenous)  

Total cultivated area: 80 ha 

NUTRIMAN demo size area: 5,4 ha 

3.4.2. Soil 

Type of soil: loam 

It is considered, that the chemical character of the soil not changed and already tested.  

Date of sampling: March 01, 2019 

Nutrient content of the soil:  

Table 7: Chemical characterisation of the top soil layer (0-30 cm) and 30-60 cm soil horizon  

 Sample number 

Sample 
number 

Measurement 
unit 

KM1 KM2 KM3 KM4 

Sampling 
depth 

 0-30 30-60 0-30 30-60 

pH (KCl)  6.58 6.71 6.52 6.21 

KA  41 41 42 41 

Salt content % 0.08 0.09 0.08 0.06 

CaCO3 m/m % 16 2.9 17 19 

Humus m/m % 1.95 2.12 1.92 1.45 

NO2 +NO3-N mg/kg 90.1 75.2 62.5 43.4 

P2O5  mg/kg 201 303 214 135 

K2O mg/kg 230 171 182 115 

Na mg/kg 814 49.3 63.1 58.9 

Mg mg/kg 81.2 48.6 63.3 57.2 

Cu mg/kg 2.35 2.61 3.11 1.81 

Zn mg/kg 1.34 1.45 1.33 1.12 

 
7 The land quality measurement expressed in golden crown values (AK) in Hungary, which is a land valuation 
system. The golden crown system indicating the quality of the agricultural land, promotes highly the 
arrangement of the property conditions.<15 AK: weak, 15-25 AK: average, 25-35 AK: good, 35AK< very good 
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Mn mg/kg 32.1 71.3 29.9 20.3 

SO4-S mg/kg 19.6 18.8 14,6 17.3 

Table 8: List of measurement methods 

 Measurement Method 

pH (KCl) MSZ-08-0206-2:1978 

KA MSZ-08-0205:1978 

Salt content MSZ-08-0206-2:1978 

CaCO3 MSZ-08-0206-2:1978 

Humus MSZ-08-0452:1980 

NO2 +NO3-N MSZ 20135:1999 

P2O5  MSZ 20135:1999 

K2O MSZ 20135:1999 

Na MSZ 20135:1999 

Mg MSZ 20135:1999 

Cu MSZ 20135:1999 

Zn MSZ 20135:1999 

Mn MSZ 20135:1999 

SO4-S MSZ 20135:1999 

 

3.4.3. Agricultural history 

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 
entire demo field (the field is homogenous)  

Practices regarding the use of organic fertilizers:  

• GENESIS NPK mineral fertilizer: 11:11:18+17 S. Dose: 250 kg/ha/year. The mineral 
fertiliser has been distributed into the whole area with standard machine.  

Cropping history for the last >5 years: Red Currant/ Ribes rubrum, Variety: Jonkheer van Tets 

Planting date in the area: 2014 

3.4.4. Crops/Culture 

Name of the crop:  

• Species (English): Red Currant 

• Species (Latin): Ribes rubrum 

• Variety: Jonkheer van Tets 

Planting date in the area: 2014 

Reason for selection: representative crop that is common in the region. 

Horticulture is one of the fundamental agricultural branches in Hungary. The genus Ribes 
includes the edible currants (blackcurrant, redcurrant, white currant), the gooseberry, and 
several hybrid varieties. It should not be confused with the dried currant used in cakes and 
puddings, which is a small-fruited cultivar of grape (Zante currant). Ribes gives its name to the 
popular blackcurrant cordial Ribena.  

The genus also includes the group of ornamental plants collectively known as the flowering 
currants, for instance R. sanguineum.  
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It ranks second in the world in the cultivation of berries. Currants summarize the names of 
two fruit species, such as black and red currants. As a garden fruit, it is relatively late, in the 
XV. In the 19th century, cultivation began in the countries of north-northwestern Europe (the 
Netherlands, Denmark, northern Germany) and along the Baltic Sea. The nutritional value of 
its fruit was recognized early on and has long been widely used in folk medicine. 

The outstanding nutritional effect of the high biological value currant fruit, rich in mineral 
salts and vitamins, can be explained by its excellent dietary effect. In general, blackcurrants 
are much more valuable than redcurrants with more modest indices in terms of content 
values and processability. 

Currant fruit contains significant amounts of vitamin P, carotene, vitamins B1, B2 and B6. 
The total acidity of currants is outstanding among the fruits, consisting mainly of citric acid. 
They also have significant cellulose, pectin and protein contents. They are also rich in 
mineral salts, especially calcium, phosphorus and magnesium. 

The fruit production has a long tradition in Hungary, thanks to the favourable natural 
conditions. Currants are widely cultivated in Hungary both commercially and domestically. 
45,000 tons was exported from Hungary in 2018, about 36% of the total produced in the 
country. Out of the 45,000 tons of frozen currants was 16,500 tons, 37% percent of the total 
exported to Belorussia, to Germany 9,800 tons, 22% of the total export, to Great Britain 4,000 
tons, 9% of the total export, and to Holland 3,900 tons, 9% of the total export. 2,500 tons was 
exported in fresh form, mainly to the German, Belarusian and Austrian markets 
According to the estimate, 90% of the local produces ends up in the Polish processing 
industry, they produce juices, frozen fruit products and jams from it. Majority of produce is 
harvested by hand in mid-size farms that are owned by domestic farmers 
-Red, pink and white currants belong to three European species (Ribes rubrum, R. petraeum, 
R. sativum)  

Ribes rubrum types are: 

• Cherry Red: Large-fruited older variety with acid flavor – standard commercial 
variety 

• Red Lake: Large dark red fruit in clusters of 8-10 berries on long stems for easy 
picking  produces fruit at a young age and remains productive in part shade 

• Wilder: Pleasant sweet tart flavor - ripens later than other Red Currants 

• Black currants are related to European (R. nigrum) and Asian (R. ussuriense) species 

Picking the fruit is a very labor-intensive, and it is intensively difficult to find workers to do it, 
sometimes producers hire workers from Ukraine and Romania. Picking the currant by 
harvester is an easier and more cost-efficient way, however for that the bushes need to be 
located suitably for machine harvesting. 8 

3.5. DEMO CONDUCT AND AGRICULTURAL PRACTICES 

3.5.1. Equipment 

Between the plantation lines, tractor mounted rotational hoe equipment with adjustable 
selection for the right soil depth cultivation used to make cultivated soil row tracks close to 

 
8 https://www.tridge.com/guides/currant/HU 
 

https://www.tridge.com/guides/currant/HU
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upper layer external root zone, but with no significant root damage. The incorporation of the 
ABC-BioPhosphate fertilisers made by machine. One time incorporation of the ID192 in 2019. 

3.5.2. Agricultural practices/tillage 

The soil preparation was uniform on the entire demo filed: the soil is rotated in the rows, 
weeds removed.  

The ID192 ABC-BioPhosphate biofertiliser is blended into the top soil near root zone. Soil 
introduction application is executed in every third year. The minor root damage in external 
root zone area have positive stimulation with root growth effect, while the cultivated soil row 
tracks keep subsoil moisture content retention/reservoirs better and at the same weeds are 
also removed. 

The ABC organic fertiliser is distributed in the treatment 3+ treatment 4 areas with standard 
agricultural machines.  

The standard fertiliser is distributed in the treatment 2 areas with standard agricultural 
machines.  

No fertiliser added to treatment 1 areas.  

The area is not irrigated but the row cultivation results significant moisture retention in 

subsoil. 

Crop protection: Funguran OH 50WP powdered with 77% copper hydroxide content applied 

against Botritis disease. Dose: 400 g/ha 

 

3.5.3. Crop rotation 

 
no crop rotation 

3.5.4. Demo conduction 

The WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 specific solution 

for WP4.2. “SHOW ME” of the existing best practice case and impacts on yields with 

cost/benefit aspects under production conditions for farmers. The NUTRIMAN CSA 

Coordination and Support Action WP4.1 minor tests have no any research content and the 

ID192 is already an Authority permitted substance (6300/2407-2/2020). 

The WP 4.1 is 'bottom-up' way approached to focus on the most urgent needs of farmers, in 

this case this is the Phosphorus deficit. In general most agricultural soils already have 

Phosphorus deficits: 

• In the user case of rapid solution high nutrient density mineral fertilisers significant 

part of the P content is rapidly leach out and contaminate subsurface water base, 

other P content have tendency to be chemically bounder into insoluble form to soil 

calcium content, therefore in such cases an P nutrient use efficiency is not more than 

20%. 

o While laboratory analytics show high presence of P in soil that are chemically 

extracted under laboratory conditions, but under field conditions these P 
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elements for long term are not available for the plant at all. This is why the 

low P nutrient use efficiency occur that is reflected as soil P deficit under 

production conditions. 

• In the user case of organic fertilisers the input nutrient density is low and that woule 

require high doses/ha to achieve sufficient results. However, farmers often cannot 

afford to use costly high dose organic fertiliser applications, while the high doses 

also means in these cases higher inputs/ha of accompanying negative elements, such 

as pharmaceutical residuals, over high Zn/Cu and potential human/anima pathogens. 

All in order to remain valid in this minor test random block order demonstration all conditions 

kept equal between the different treatments, so that the yield effect that is observed is 

certainly caused by the effect of the different treatments only. The random block order tests 

even out any possible differences in nutrient levels or soil quality and all plants get the same 

amount of nutrients. The WP4.1 key objective is to highlight the yield impacts, e.g. 

cost/benefit aspects at two different ID 192 doses versus control standard and control blank. 

The treatments are randomly allocated to the experimental units inside each block. When all 

treatments appear at least once in each block, we have a completely randomized block 

design. This kind of design is used to minimize the effects of systematic error. If the 

experimenter focuses exclusively on the differences between treatments, the effects due to 

variations between the different blocks should be eliminated. 

 

Picture 1: NUTRIMAN Filed demo site 
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Picture 2: Field demo site 

4. Observations 

4.1. ON CROP 

Date of sampling/harvest:  

• 2019: week 31 
o 2019 visual observations: visually there is no difference between ABC treated 

versus CS control standard for the plants and fruits. However ABC gave higher 
yield and that is the key technical and economic benefit objective. The whole 
sale organisation who purchased the harvest and made internal quality check 
did not remarked ABC/CS fruit quality difference. However, it is remarked that 
such fruit quality improvement difference is expected when the plantation is 
finally converted into to full organic cultivation in year 3 or 4. 

• 2020: week 31 
o 2020 visual observations: visually there is no difference between ABC treated 

versus CS control standard for the plants and fruits. However ABC gave 
higher yield and that is the key technical and economic benefit objective. The 
whole sale organisation who purchased the harvest and made internal 
quality check did not remarked ABC/CS fruit quality difference. Fruit quality 
improvement difference is expected at 2021 harvest. 

• 2021: week 28 
o 2021 visual observations: visually there is no difference between ABC treated 

versus CS control standard for the plants and fruits. However ABC gave 
higher yield and that is the key technical and economic benefit objective. The 
whole sale organisation who purchased the harvest and made internal 
quality check did not remarked ABC/CS fruit quality difference. Fruit quality 
improvement difference is observed at 2021 harvest. 

Table 9: Nutrient content of the plant leaf (2019) 

Parameter Measurement 
unit 

1 2 3 4 

N m/m % 3.91 2.97 3.51 3.67 

P m/m % 0.234 0.199 0.211 0.323 
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K m/m % 0.511 0.534 0.539 0.645 

Ca m/m % 1.89 2.28 2.37 2.67 

Mg m/m % 2.37 2.51 2.63 2.85 

 
The leaf samples were collected during the harvest period. The values given refer to the 
nutrient content of the whole leaf. 

Table 10: Nutrient content of the plant leaf (2020) 

Parameter Measurement 
unit 

1 2 3 4 

N m/m % 3.87 2.89 3.34 3.43 

P m/m % 0.21 0.189 0.212 0.314 

K m/m % 0.50 0.503 0.526 0.645 

Ca m/m % 1.71 2.01 2.09 2.54 

Mg m/m % 2.36 2.50 2.69 2.85 

 

Table 11: Nutrient content of the plant leaf (2021) 

Parameter Measurement 
unit 

1 2 3 4 

N m/m % 3.85 2.81 3.54 3.63 

P m/m % 0.21 0.19 0.23 0.33 

K m/m % 0.51 0.52 0.72 0.85 

Ca m/m % 1.71 2.11 2.12 2.76 

Mg m/m % 2.37 2.55 2.81 2.99 

 
The leaf samples were collected during the harvest period. The values given refer to the 
nutrient content of the whole leaf. 

Table 12: List of measurement methods 

 Measurement Method 

N MSZ-08-1783-6:1983 Section 3.2. 

P MSZ-08-1783-28:1985 Section 3.3. 

K MSZ-08-1783-29:1985 Section 3.3. 

Ca MSZ-08-1783-26:1985 Section 3.3. 

Mg MSZ-08-1783-27:1985 Section 3.3. 

The leaf samples were collected during the harvest period. The values given refer to the 
nutrient content of the whole leaf. 
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Picture 3: The harvested ribes 

 

  
Picture 4: The harvested ribes 

 

Table 14 Fresh weight of yield in kg ha -1 (2019) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6720 6500 8110 9010 

% change 100% 96,73% 120,68% 134,07% 

Same dosed fertiliser plots added on and measured as representative average yield as effect 
of the same dose.  

 

Table 15: Fresh weight of yield in kg ha -1 (2020) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6800 6490 8120 8950 

% change 100% 95,44% 119,41% 131,62% 
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Table 16: Fresh weight of yield in kg ha -1 (2021) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

6780 6220 8350 9110 

% change 100% 84% 123% 134% 

 
Same dosed fertiliser plots added on and measured as representative average yield as effect 
of the same dose.  

4.2. METEROLOGICAL CONDITIONS AND GENERAL INFO 

Rain: 
The rain distribution was extreme in both years, rain increase + 10% vs previous years, 
despite total average rain, all cultivations suffered drought. 

• Yearly rain 2019 = 631 mm 

• Yearly rain 2020 = 653 mm, +1.1C temperature rise vs previous year 

• Yearly rain 2021 January-July = 292 mm, with peak April and May (42 days) and the 
higher +1.1C temperature rise and heat shock vs previous years continued.  

 
Meterological condition in Year 2019:  
The daily mean temperature averaging was 12.9 °C.  

The first half of the spring of 2019 was warmer and drier than usual, the second half was 
cooler and wetter. March was the 5th hottest since 1901, and April was even warmer than 
usual, while May was the 11th coldest since 1901 and the coldest since 1991. Overall, 2019 is 
the 27th hottest spring. In terms of precipitation, the season began quite dryly, with March 
becoming the 10th driest. The amount of precipitation in April was already close to the 
average, and then May was unusually rainy. May 2019 was the 3rd wettest in 119 years. 

The summer of 2019 was also warmer than usual, the average temperature of the season was 
22.3 ° C, which is 2.1 ° C higher than the average of 1981–2010, leaving us with the 2nd 
warmest summer since 1901. The June was 3.6 °C hotter than the average of previous years. 
June 2019 became the hottest June, while after the average warm July, August ranked 7th in 
the list of hottest Augusts since 1901. Daily maximum temperature records had broken both 
on June 15 and 16. The hottest day of 2019 was August 12. The three-month precipitation 
was 178 mm on a national average, about 11% less than the 1981-2010 normal. Harmful 
thunderstorms and hail were common throughout the season. 

The fall of 2019 was the hottest since 1901. September was 1 ° C, October almost 2 ° C, and 
November 4 °C warmer than normal. November was the 3rd warmest since 1901, but October 
was also the 9th warmest October. In terms of precipitation, the autumn of 2019 is nationally 
average overall, but only because of the rainy November. September rainfall was slightly 
below the 1981–2010 average, and then October became the 28th driest since 1901. By 
November, however, the weather turned rainy, and the 20th wettest November was 2019. 
The winter of 2019/2020 was the third mildest winter since 1901. The amount of precipitation 
during the season is almost the same as in 1981-2010, but its spatial and temporal distribution 
was not uniform.  



 
Annex 1: Technical test reports – P1 3R 

19 
 

 
Figure 1: The daily mean temperature averaging in 2019 (source: www.met.hu) 

 
Figure 2: Precipitation amount for 2019 (source: www.met.hu) 

 
Meterological condition in Year 2020:  

The spring of 2020 was extremely rain-poor, the third driest since 1901. In terms of 
temperature, an average spring is 2020. March was still almost 1.5 ° C, April 0.7 ° C warmer 
than the multi-year average, while May was as cool as last year, the average monthly 
temperature was 1.8 ° C lower than usual. 

The summer of 2020 was also warmer than usual, although there was no lasting and marked 
heat wave. The average temperature of the season was 21.04 ° C, which is 0.8 ° C higher than 
the average of 1981–2010, leaving us with the 16th warmest summer since 1901. After a very 
cool May, June 2020 was about 0.6 ° C warmer than usual. After the average warm July, 
August was ranked 10th in the list of hottest Augusts since 1901. There was a hot wave day 
every month (daily average temperature above 25 ° C on a national average), but it did not 
last longer than one day. The highest temperature was measured this time at the end of the 
season, on August 30th. The three-month precipitation was 261.14 mm on a national average, 
about 31% higher than the 1981-2010 normal. Harmful thunderstorms and hail were common 
throughout the season. The wetter period is mid-June and the end of June, July 17-26, August 
3-5. and mid-August can be considered nationwide.  

The fall of 2020 was 1.1 degrees Celsius warmer than average, making it the twenty-first 
warmest since 1901. September was 1.8 ° C, October almost 1 ° C, and November only 0.4 ° C 
warmer than the 1981-2010 normal. On a national average, the amount of autumn 
precipitation was in line with the multi-year average, but the distribution within the season 
was very uneven. Autumn began with a rain-poor September, but at the end of the month, 
significant amounts of rain fell in places in a short period of time. Unlike previous years, it was 
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particularly rainy in October 2020, with more than double the usual amount arriving. The 
amount of precipitation in November fell far short of the many-year value of 1981-2010, so 
the 7th driest November since 1901 has passed.9 
 
Meterological condition in Year 2019:  
The daily mean temperature averaging was 12.9 °C.  

The first half of the spring of 2019 was warmer and drier than usual, the second half was 
cooler and wetter. March was the 5th hottest since 1901, and April was even warmer than 
usual, while May was the 11th coldest since 1901 and the coldest since 1991. Overall, 2019 is 
the 27th hottest spring. In terms of precipitation, the season began quite dryly, with March 
becoming the 10th driest. The amount of precipitation in April was already close to the 
average, and then May was unusually rainy. May 2019 was the 3rd wettest in 119 years. 

The summer of 2019 was also warmer than usual, the average temperature of the season was 
22.3 ° C, which is 2.1 ° C higher than the average of 1981–2010, leaving us with the 2nd 
warmest summer since 1901. The June was 3.6 °C hotter than the average of previous years. 
June 2019 became the hottest June, while after the average warm July, August ranked 7th in 
the list of hottest Augusts since 1901. Daily maximum temperature records had broken both 
on June 15 and 16. The hottest day of 2019 was August 12. The three-month precipitation 
was 178 mm on a national average, about 11% less than the 1981-2010 normal. Harmful 
thunderstorms and hail were common throughout the season. 

The fall of 2019 was the hottest since 1901. September was 1 ° C, October almost 2 ° C, and 
November 4 °C warmer than normal. November was the 3rd warmest since 1901, but October 
was also the 9th warmest October. In terms of precipitation, the autumn of 2019 is nationally 
average overall, but only because of the rainy November. September rainfall was slightly 
below the 1981–2010 average, and then October became the 28th driest since 1901. By 
November, however, the weather turned rainy, and the 20th wettest November was 2019. 
The winter of 2019/2020 was the third mildest winter since 1901. The amount of precipitation 
during the season is almost the same as in 1981-2010, but its spatial and temporal distribution 
was not uniform.  

 
Figure 1: The daily mean temperature averaging in 2019 (source: www.met.hu) 

 
9 
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/ma
in.php?no=1&ful=homerseklet 
 

https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
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Figure 2: Precipitation amount for 2019 (source: www.met.hu) 

 
Meterological condition in Year 2020:  

The spring of 2020 was extremely rain-poor, the third driest since 1901. In terms of 
temperature, an average spring is 2020. March was still almost 1.5 ° C, April 0.7 ° C warmer 
than the multi-year average, while May was as cool as last year, the average monthly 
temperature was 1.8 ° C lower than usual. 

The summer of 2020 was also warmer than usual, although there was no lasting and marked 
heat wave. The average temperature of the season was 21.04 ° C, which is 0.8 ° C higher than 
the average of 1981–2010, leaving us with the 16th warmest summer since 1901. After a very 
cool May, June 2020 was about 0.6 ° C warmer than usual. After the average warm July, 
August was ranked 10th in the list of hottest Augusts since 1901. There was a hot wave day 
every month (daily average temperature above 25 ° C on a national average), but it did not 
last longer than one day. The highest temperature was measured this time at the end of the 
season, on August 30th. The three-month precipitation was 261.14 mm on a national average, 
about 31% higher than the 1981-2010 normal. Harmful thunderstorms and hail were common 
throughout the season. The wetter period is mid-June and the end of June, July 17-26, August 
3-5. and mid-August can be considered nationwide.  

The fall of 2020 was 1.1 degrees Celsius warmer than average, making it the twenty-first 
warmest since 1901. September was 1.8 ° C, October almost 1 ° C, and November only 0.4 ° C 
warmer than the 1981-2010 normal. On a national average, the amount of autumn 
precipitation was in line with the multi-year average, but the distribution within the season 
was very uneven. Autumn began with a rain-poor September, but at the end of the month, 
significant amounts of rain fell in places in a short period of time. Unlike previous years, it was 
particularly rainy in October 2020, with more than double the usual amount arriving. The 
amount of precipitation in November fell far short of the many-year value of 1981-2010, so 
the 7th driest November since 1901 has passed.10 
 
Meterological condition in Year 2021: 
The spring of 2021 was colder than usual and average rainfall. The temperature of all three 

months was below the normal value, the average temperatures of April and May were 

 
10 
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/ma
in.php?no=1&ful=homerseklet 
 

https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/main.php?no=1&ful=homerseklet
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significantly lower than usual. In terms of precipitation conditions, each month showed a 

varied picture. There was a significant rainfall deficit in March, while May was more rainy than 

usual. The average temperature was between 9-10 ° C 

The seasonal values of the temperature were lower than the national average for 1991–2020, 

and were colder than usual for the entire spring period. Negative anomalies between 1.5 and 

2.0 ° C have occurred in most parts of the country.  

The spring of 2021 proved to be 1.9 °C colder than usual on a national average. March was 

only slightly lower than normal by 0.6 ° C, while the average temperatures in April and May 

differed by 2.9 and 2.1 ° C, ie significantly different. from the usual temperatures. 

In the time series starting in 1901, this spring was the 17th coldest.  

June 2021 had unusually hot and extremely dry weather. Since 1901, we have left the driest 

and 3rd warmest June behind. The spatial and temporal distribution of low rainfall was 

extreme. The average temperature in June varied between 20-23 ° C.  

The first month of summer was 2.1 ° C warmer than the 1991-2020 average.  
 
The average temperature in July 2021 exceeded the normal value of 1991–2020 by 2.3 

degrees Celsius, and with this significant positive anomaly it became the warmest July in 

Hungary in the 121-year data series. For all summer months, it is only preceded by August 

1992, when the average monthly temperature was 24.72 ° C. 

 

5. Demonstration  events 

 

Title of event:  Organic farming applications of the BioPhosphate products 
WP4 /4.2 and demo event (visit of 4.1. demo fields in Tabajd) 

Date: August 09, 2021 

Location: Val MTESZ Producer Organisation, Hungary 

2638 Kemence, Árpád Fejedelem str 26 (Bernecebaráti, Ipolyvölgye)  

field demo site, Hungary 

Organiser: P1-3R 

No. of participants: 13 farmers and 1 PO adviser 
 

Link to event post Web post EN (2034): https://nutriman.net/news/workshops-field-demo-
events-hungary-bio-phosphate-product-organic-farming-application 
Web post HU (2035): https://nutriman.net/farmer-
platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-
magyarorszagon-bio-foszfat-termek 
 

 

https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/news/workshops-field-demo-events-hungary-bio-phosphate-product-organic-farming-application
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek
https://nutriman.net/farmer-platform/info/hu/muhelynapok-demonstracios-rendezvenyekkel-magyarorszagon-bio-foszfat-termek


 
Annex 1: Technical test reports – P1 3R 

23 
 

6. Conclusion 

 

The 2019-2020 WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 specific 

solution for WP4.2 - “SHOW ME” of the existing best practice case and impacts on yields with 

cost/benefit aspects under production conditions for farmers. The WP 4.1 is 'bottom-up' way 

approached to focus on the most urgent needs of farmers, in this case this is the Phosphorus 

deficit. At 5.4 ha test area 200 kg/ha and 400 kg/ha ID192 applied at random block order, 

compared to standard control (practice as usual) and control blank. Yield increase up to 34% 

achieved and cost/benefit demonstrated. ID192 incorporated once only in 2019 and observed 

in 2020-2021. 



Annex 1: Technical test reports – P1 3R 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 818470 

24 

 

 

 

 

 

 

 

 

Nutrient Management and Nutrient Recovery 

Thematic Network 

 

  Farmer Platform ID 192 field demo tests in WP 4.1 practice report:  

Best practice demo of the ID 192 product with BIO-NPK-C 

formulations at conventional farming production site (5 ha) in Val, 

Hungary. Plant: wheat, Seasons: 2019-2020 

Grant agreement:  No 818470 

Date: December 15, 2020 

Prepared by: Edward Someus 



 
NUTRIMAN – Farmer Platform ID 192 field demo tests in WP 4.1: Best practice demo of the ID192  product 
with BIO-NPK-C formulations at conventional farming production site (5 ha) in Val, Hungary. Plant: wheat 
www.nutriman.net  
 

 
 

 

 

TABLE OF CONTENTS 

 

 
0. OBJECTIVES ............................................................................................................. 26 

1. List of treatments .................................................................................................... 26 

2. Description of innovative products evaluated .......................................................... 27 

3. Experimental design of field demonstration ............................................................ 31 

3.1. Duration of the demonstration ................................................................................. 31 

3.2. Type of design ........................................................................................................... 31 

3.3. Size of experimental area .......................................................................................... 32 

3.4. Field description ........................................................................................................ 32 

3.4.1. Location .............................................................................................................. 32 

3.4.2. Soil ...................................................................................................................... 33 

3.4.3. Agricultural history ............................................................................................ 34 

3.4.4. Crops/Culture ..................................................................................................... 34 

3.5. Demo conduct and agricultural practices ................................................................. 35 

3.5.1. Equipment .......................................................................................................... 35 

3.5.2. Agricultural practices/tillage .............................................................................. 35 

3.5.3. Crop rotation ...................................................................................................... 35 

3.5.4. Demo conduction ............................................................................................... 35 

4. Observations........................................................................................................... 36 

4.1. On crop ...................................................................................................................... 36 

4.2. Meterological conditions and general info ............................................................... 37 

5. Conclusion .............................................................................................................. 39 

 
  

http://www.nutriman.net/


 
NUTRIMAN – Farmer Platform ID 192 field demo tests in WP 4.1: Best practice demo of the ID192  product 
with BIO-NPK-C formulations at conventional farming production site (5 ha) in Val, Hungary. Plant: wheat 
www.nutriman.net  
 

 
 

0. OBJECTIVES 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarize, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. The primary agriculture production sector should 
meet the policy changes, most importantly new EU Fertilizer Products Regulation will be 
implemented in 2022. Farmers need to know the benefits of the bio-based fertiliser 
products. Better understanding needed from the famers' side how to better manage N/P 
nutrients at the farm level which requires more intensive knowledge exchange and 
demonstration of practical tools and fertilising practices.  

Specific objectives: 

16) Minor WP4.1. testing of ID 192 specific solution for WP4.2. “show me” of the 

existing best practice case and impacts on yields with cost/benefit aspects under 

production conditions for farmers.  

17) Improve fertilizer efficiency and compensate P deficits 

18) Improve production economics 

19) Conversion to low input farming practice next coming 3 years. 

1. List of treatments 

Table 1: List of treatments   

Nr Treatment 
acronym 

Name of the 
treatment 

Fertilizer (P) Fertiliser Dose 
(kg/ha) 

1 CS standard control Practice as usual, reference 
mineral fertiliser: GENESIS NPK 
mineral fertiliser 10-20-10 + 
5% CaO + 4% MgO+7% S 

400 

2 CO untreated control Unfertilized treatment 0 

3 ABC 200 recovered organic 
fertiliser product 

Biotechnological formulated 
ABC-BioPhosphate recovered 
fertiliser (ID: 192) 

200 

4 ABC 400 recovered organic 
fertiliser product 

Biotechnological formulated 
ABC-BioPhosphate recovered 
fertiliser (ID: 192) 

400 

•  

• The following controls have been applied: 

• untreated control: the ABC treatments are compared to unfertilized treatment, 

• standard control: Practice as usual where the ABC treatment compared to an already 

known reference mineral fertiliser. 
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2. Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process (ID:192). Bio-Phosphate product has been BIO-NPK-C formulated. 

Product ID on the NUTRIMAN FP: 192  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192  

Product vendor company: 3R-BioPhosphate Ltd. 

The reason for selection the BIO-NPK-C formulated Bio-Phosphate product for 
demonstration:  

✓ The product status is “close-to-market” TRL8 (prior to market introduction). 

✓ Locally produced. Produced from unexploited and renewable by-product streams 
from EU sources. 

✓ Economically concentrated recovered Phosphorus (>30% P2O5) nutrient. Providing 
secure Phosphorus supply and a reduction in reliance on cadmium/uranium 
contaminated and chemosynthetic mineral phosphate import. 

✓ During the Authority permit procedure and in the framework of the EU Refertil project 
the product has already been fully characterized. The Bio-Phosphate product has 
detailed accredited analytical results on the physical, chemical, biological and 
ecotoxicological properties (see Chapter 2).  

✓ The detailed information on the use and agronomic effects of the Bio-Phosphate 
fertiliser product is already available:  

o from pot trials conducted under well controlled conditions and on selected 
soils which are independent from the ecological, climate, soil and cultivation 
conditions. The results of pot trials is independent from the country/area 
where the test to performed. 

o from small- and large-plot experiments (agronomic field trials) executed by 
the local Authority (National Food Chain Safety Office) and in the framework 
of EU REFERTIL project. 

✓ The product is fully safe to use under any climatic and soil conditions. 

✓ Already has MS accredited Authority permit: 6300/2407-2/2020. 

Product description:  

The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product with macroporosus 
structure and economically high concentrated recovered Phosphorus content. The Bio-
Phosphate commercial products are formulated to BIO-NPK-C in any compounds as of 
user/market demands for both organic and low input farming application cases. The Bio-
Phosphate contains high amount of Phosphorus (>30% P2O5) and Calcium (>37%) that are 
processed to be available for plants, which allows efficient, environmentally safe and 
renewable phosphorus supply. Beside the highly available recovered phosphorus/calcium 
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content the Bio-Phosphate also contains other important recovered trace elements, and 
other nutrients, such as potassium and magnesium. 

The product is a fully safe and economical innovative fertilizer with primarily application in 
the horticultural organic/low input farming cultivations with combined beneficial and 
multiple effects. The market competitive Bio-Phosphate product is proven field 
demonstrated with validated agronomical effects. Several open field and green house 
cultivation tests have been performed in IT, IL, HU, DE, NL, SI and DK under different 
temperate climatic and soil conditions. Both the 3R (Recycle--Reuse- Reduce) zero emission 
pyrolysis/nutrient recovery process and the Animal Bone Char Bio-Phosphate products are 
EU Authority permitted. 

Competitive position and advantages: 

The Animal Bone Char (ABC) Bio-Phosphate is the only known technology, products system 
and original solution in the EU in the field of recovery of critical raw material Phosphorus from 
food grade animal bone grist. While the mined mineral phosphate is a finite and non 
renewable resource with variating Cadmium/Uranium content, BioPhosphate comes from a 
sustainable and renewable bio-based by-product stream, which is unexploited biomass. The 
Bio-Phosphate is a bio-origin apatite product of a unique structure with large macropores and 
with a high content of pure Phosphorus (P). The nutrient content of the product is fully 
comparable to the traditionally chemosynthetically processed apatite mineral phosphate 
fertilizer but the ABC Bio-Phosphate is controlled release P fertilizer versus the rapid release 
mineral fertilizer.  

The Bio-Phosphate product is safe to use in contrary to synthetic fertiliser which contains 
complex levels of potential toxic element contamination. Unlike processed P-fertilisers, which 
is highly soluble and poses a pollution risk to inland waterways, it is possible to control the 
release of nutrients from ABC Bio-Phosphate fertiliser so that a far greater proportion is taken 
up by the plants. The recovered, contamination free, safe and concentrated Bio-Phosphate is 
a unique and strategic product for the organic and low input farming in the targeted high end 
markets. The BIO-NPK-C formulated ABC Bio-Phosphate can be used as bulk in growing media 
and amendment in nursery substrates as well.  

The combination of formulated Bio-Phosphate with compost, manure or another organic 
fertilizer is most encouraging for agronomic performance. The Bio-Phosphate and its 
formulated products are EU Authority permitted based on long term (4 years) accredited 
efficiency tests by different independent and accredited departments from the MS national 
Soil and Plant Protection Authority under EU legislation. The ABC Bio-Phosphate fully meets 
the 1009/2019 Fertilising Products Regulation EU law harmonization beyond 2022 
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Accredited analytical results on the physical, chemical, biological and ecotoxicological 
properties:  

Date of sampling: 01 March, 2019 

Table 2: Physical and chemical parameters of the ID192 ABC-BioPhosphate 

 

 

Table 3: Measurement methods 
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Table 4: Measurement of organic pollutants contect of the ID192 ABC-BioPhosphate 

Name of the parameter measurement 
unit 

ABC Method applied 

Sum of PAH 19 mg/kg 0.18 CEN/TS 16181:2013, the sample 
was extracted with carbon 
disulfide 

Sum of PCB (7)  
Sum of PCB 28, 52, 101, 118,138, 
153,180 

mg/kg not 
detectable 

EN 16167:2013 

Volatile organic compounds    

Benzene mg/kg 1.1  EPA Method 8260C:2006, the 
sample was extracted with carbon 
disulfide 

Toluene mg/kg 0.9 

Ethylbenzene mg/kg 0.1  

1,3-Xylene and 1,4 xylene mg/kg 0.6 

 

Germination inhibition test 

Method: MSZ-08-0012/4-79 standard, and on the basis of the methodology for regulator and 
fertilizer examination 

 

Test plant: Sinapis alba – White mustard  

Number of treatments: 5 , Number of replicates: 4 

Seed number: 25 seeds/pot (100 seeds per treatment) 

Soil volume:  200 cm3 per pot 

Treatments: 

16. Control soil   (Garri potting soil) 

17. 1 g ABC / 1 kg control soil 

18. 2 g ABC / 1 kg control soil 

19. 5 g ABC / 1 kg control soil 

20. 10 g ABC / 1 kg control soil 

Duration of the trial: 16 days 

 

The product has no any inhibition effect on plant germination and no any phytotoxicological 
effects have been observed in the tested 1000, 2000, 5000 and 10.000 kg/ha doses.  

The results of the trials were confirmed that ID192 product has no any inhibition effect on 
plant germination and phytotoxical effect at the examined dosages. The results clearly 
demonstrated that the ID192 ABC-BioPhosphate product is considered to be safe in all tested 
dosages.  
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3. Experimental design of field demonstration 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarise, share 
and present ID 192 best practice in a 'bottom-up' way high attention focused on the 
cost/benefit aspects, e.g. yield impacts. 

The primary agriculture production sector should meet the policy changes, most 
importantly new EU Fertilizer Products Regulation will be implemented in 2022. Farmers 
need to know the benefits of the bio-based fertiliser products. Better understanding needed 
from the famers' side how to better manage N/P nutrients at the farm level which requires 
more intensive knowledge exchange and demonstration of practical tools and fertilising 
practices.  

The purposes of setting up this operational field trial demonstration are:  

✓ gaining practical experience on how to use the BIO-NPK-C formulated Bio-Phosphate 
recovered fertilizer product in a large area under real agricultural operation 
conditions, 

✓ spreading knowledge towards agricultural practitioners about the insufficiently 
exploited P recovery innovative research result (technologies, products and 
practices) with “ready for practice” performance such as Bio-Phosphate,  

✓ organisation of interactive best practice demonstration programs on Bio-Phosphate 
products to agri practitioners, Producers Organisations and agri 
advisers/consultants.  

This operational test has been performed after the most important information on the Bio-
Phosphate recovered fertilisers is already available:  

✓ The Bio-Phosphate product has detailed accredited analytical results on the physical, 
chemical, biological and ecotoxicological properties.  

✓ The use and effects of the fertiliser product is already available from the already 
executed small- and large-plot experiments.  

3.1. DURATION OF THE DEMONSTRATION 

Duration of the operational field demonstration trial:  
Calendar of activities:  

- 1st  sowing/planting date: August 15, 2019 

- 1st End date: August 17, 2020 

- 2nd  sowing/planting date: August 21, 2020 

- 2nd  End date: 2021 

3.2. TYPE OF DESIGN 

Name of the representative crop: Winter Wheat, Triticum aestivum 

Planting density (number of plants/ha): seed number: 550/m2, Row distance: 12 cm. Plant 
distance: 1.5 cm. 

Number of replicates: 3 
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Total demo size area: 5.4 ha 

Block area per treatments: 4500 m2, block wide: 50m, block lenght: 90m  

Number of treatments: 4 

Date of treatments: 10 March, 2019 

Fertilisation level: 200 kg/ha and 400 kg/ha Bio-NPK-C formulated Bio-Phosphate 

Arrangement of treatment: Random block. The treatments are randomly allocated to the 
experimental units inside each block.  

 

Table 5: Random block order 

No. 4 treatments  ABC use kg/m2 RANDOM BLOCK ORDER 

1 CS = Control standard practice as usual 4 1 3 

2 C0 = Control 0 blank 3 4 1 

3 200 kg/ha 0,02 2 2 3 

4 400 kg/ha 0,04 1 3 2 

RE RE = Repetitions = 3  RE1 RE2 RE3 

Table 6: Amount of applied ABC treatments: 

Treatment 
number 

ABC dose Area (m2) Amount of applied 
ABC (kg) 

3 200 kg/ha 13500 270 

4 400 kg/ha 13500 540 

Total 810 

 

3.3.  SIZE OF EXPERIMENTAL AREA  

NUTRIMAN demo size area: 5.4 ha 

3.4.  FIELD DESCRIPTION   

3.4.1. Location 

Location of the area: Val, Garai Farm area 

Area classification, the value of the agricultural land11: AK20/ha  

Type of cultivation: conventional. Objective: conversion into organic farming before 2024.  

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 
entire demo field (the field is homogenous)  

Total cultivated area: 150 ha 

 
11 The land quality measurement expressed in golden crown values (AK) in Hungary, which is a land valuation 
system. The golden crown system indicating the quality of the agricultural land, promotes highly the 
arrangement of the property conditions.<15 AK: weak, 15-25 AK: average, 25-35 AK: good, 35AK< very good 
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NUTRIMAN demo size area: 5,4 ha 

3.4.2. Soil 

Soil type: Calcic chernozem 

Date of sampling: 04 March, 2019.  

Physical soil type: sandy loam 

Table 7: Chemical characterisation of the top soil layer (0-30 cm)  

Measured parameter with 
units 

unit  

pHKCl  7,49 

Cl-  % < 0,02 

CaCO3  % 9 

Organic matter content  % 3,50 

NO2 + NO3 – N mg/kg 18,4 

P2O5  mg/kg 195 

K2O  mg/kg 228 

 Na mg/kg 98,6 

Mg mg/kg 181 

Cu mg/kg 2,88 

Zn mg/kg 1,86 

Mn mg/kg 44,4 

SO4-S mg/kg 11,9 
 

Table 8: List of measurement methods 

 Measurement Method 

pH (KCl) MSZ-08-0206-2:1978 

Salt content MSZ-08-0206-2:1978 

CaCO3 MSZ-08-0206-2:1978 

Humus MSZ-08-0452:1980 

NO2 +NO3-N MSZ 20135:1999 

P2O5  MSZ 20135:1999 

K2O MSZ 20135:1999 

Na MSZ 20135:1999 

Mg MSZ 20135:1999 

Cu MSZ 20135:1999 

Zn MSZ 20135:1999 

Mn MSZ 20135:1999 

SO4-S MSZ 20135:1999 
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3.4.3. Agricultural history 

Cultivation history: uniform cultivation history is known (>5 years), recorded and same for the 
entire demo field (the field is homogenous)  

Practices regarding the use of inorganic fertilizers: GENESIS NPK mineral fertiliser 10-20-10 + 
5% CaO + 4% MgO+7% S, Applied dose: 400 kg/ha/year. The fertiliser has been distributed 
into the whole area with standard machine.  

Cropping history for the last 5 years: Winter Wheat, Triticum aestivum, pre-crops not used. 

3.4.4. Crops/Culture 

Name of the crop:  

• Species (English):Winter Wheat 

• Species (Latin) Triticum aestivum 

Planting date in the area: 2019 and 2020 

Reason for selection: representative crop that is common in the region. 

On a global scale wheat is one of the most important grain products both globally and in 
Hungary as well. During the past years wheat has had the second biggest volume after corn 
on the local market. On the global agricultural market, the grain sector plays a decisive role 
since it produces the necessary basic food for humanity. During the last decades the sector 
has needed to face higher demands for grain products on the agricultural markets which trend 
may probably continue in the near future as well.  

Common and durum wheat are the main types. Among common wheat, the main varieties 
are spring and winter, hard and soft, and red and white. At the national level, different 
varieties should be reported separately, reflecting their different uses. Used mainly for human 
food. 

Hungary is traditionally an agricultural country and the agricultural sector is still a dominant 
one in the economy but its importance is weakening nowadays. Out of the total territory of 
the country 79% is cultivation land and 5.3 million hectare is used by the sector.  
There is more than 7.3 million hectares of land available in Hungary and out of this the use of 
agriculture is around 5.3 million hectares which means it is more than the 80% of its arable 
land. The grain production is one of the most dominant within the agricultural sector in 
Hungary. In 2015, 38% of the total harvested area of grains was wheat which followed long 
years of tradition as wheat was the second most dominant crop after corn and before barley 
(KSH, 2016). The domestic wheat growing area has always exceeded 1 million hectares. In 
2020 Hungaryʼs wheat harvest has reached 5 million tonnes, with an average yield of 5.37 
tonnes per hectare.  
The volume of wheat produced in the country is significant domestically compared to other 
crops, but on the EU level the average production of Hungary was between 3% and 4% of the 
total production. 12 

 
12 
https://www.researchgate.net/publication/337879592_The_Situation_of_the_Hungarian_Wheat_from_the_G

rain_Trading_Point_of_View_in_2016 
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3.5. DEMO CONDUCT AND AGRICULTURAL PRACTICES 

3.5.1. Equipment 

One time incorporation of the ID192 in 2019 with standard practice agricultural machines. 

3.5.2. Agricultural practices/tillage 

The ID192 ABC-BioPhosphate biofertiliser is blended into the top soil in the treatment areas 
3 + 4. 

The standard control fertiliser is distributed in the treatment 2 areas with standard 
agricultural machines.  

No fertiliser added to treatment 1 areas.  

The whole areas are not irrigated.  

Crop protection: not applied. 

3.5.3. Crop rotation 

no crop rotation 

3.5.4. Demo conduction 

The WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 specific solution 

for WP4.2. “SHOW ME” of the existing best practice case and impacts on yields with 

cost/benefit aspects under production conditions for farmers. The NUTRIMAN CSA 

Coordination and Support Action WP4.1 minor tests have no any research content and the 

ID192 is already an Authority permitted substance (6300/2407-2/2020). 

The WP 4.1 is 'bottom-up' way approached to focus on the most urgent needs of farmers, in 

this case this is the Phosphorus deficit. In general most agricultural soils already have 

Phosphorus deficits: 

• In the user case of rapid solution high nutrient density mineral fertilisers significant 

part of the P content is rapidly leach out and contaminate subsurface water base, 

other P content have tendency to be chemically bounder into insoluble form to soil 

calcium content, therefore in such cases an P nutrient use efficiency is not more than 

20%. 

o While laboratory analytics show high presence of P in soil that are chemically 

extracted under laboratory conditions, but under field conditions these P 

elements for long term are not available for the plant at all. This is why the 

low P nutrient use efficiency occur that is reflected as soil P deficit under 

production conditions. 

• In the user case of organic fertilisers the input nutrient density is low and that would 

require high doses/ha to achieve sufficient results. However, farmers often cannot 
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afford to use costly high dose organic fertiliser applications, while the high doses 

also means in these cases higher inputs/ha of accompanying negative elements, such 

as pharmaceutical residuals, over high Zn/Cu and potential human/anima pathogens. 

 
All in order to remain valid in this minor test random block order demonstration all conditions 

kept equal between the different treatments, so that the yield effect that is observed is 

certainly caused by the effect of the different treatments only. The random block order tests 

even out any possible differences in nutrient levels or soil quality and all plants get the same 

amount of nutrients. The WP4.1 key objective is to highlight the yield impacts, e.g. 

cost/benefit aspects at two different ID 192 doses versus control standard and control blank.  

The treatments are randomly allocated to the experimental units inside each block. When all 
treatments appear at least once in each block, we have a completely randomized block 
design. This kind of design is used to minimize the effects of systematic error. If the 
experimenter focuses exclusively on the differences between treatments, the effects due to 
variations between the different blocks should be eliminated. 

4. Observations 

4.1. ON CROP 

Date of sampling/harvest:  

• 17 August, 2020 

• 2020 visual observations: visually there is no difference between ABC treated 
versus CS control standard for the plants and wheat. However ABC gave higher 
yield and that is the key technical and economic benefit objective. The whole sale 
organisation who purchased the harvest and made internal quality check did not 
remarked ABC/CS treated wheat quality difference. However, it is remarked that 
such wheat quality improvement difference is expected if the cultivations is 
converted into to full organic cultivation that may take 3-4 years. The wheat tests 
will be repeated in 2020/2021 season as well. 

 

Table 9: Fresh weight of yield in kg ha -1 (2020) 

 1 2 3 4 

 CS = Control 

standard 

C0 = Control 0 ABC 200 kg/ha ABC 400 kg/ha 

Fresh weight of 

yield in kg ha-1 

4650 4210 5110 5220 

% change 100% 90,54% 109,89% 112,26% 

Same dosed fertiliser plots added on and measured as representative average yield as effect 
of the same dose.  
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4.2. METEROLOGICAL CONDITIONS AND GENERAL INFO 

 

Rain: 
The rain distribution was extreme in both years, rain increase + 10% vs previous years, 
despite toal avarage rain, all cultivations suffered drought. 

• Yearly rain 2019 = 631 mm 

• Yearly rain 2020 = 653 mm, +1.1C temperature rise vs previous year 
 
Meterological condition in Year 2019:  
The daily mean temperature averaging was 12.9 °C.  

The first half of the spring of 2019 was warmer and drier than usual, the second half was 
cooler and wetter. March was the 5th hottest since 1901, and April was even warmer than 
usual, while May was the 11th coldest since 1901 and the coldest since 1991. Overall, 2019 is 
the 27th hottest spring. In terms of precipitation, the season began quite dryly, with March 
becoming the 10th driest. The amount of precipitation in April was already close to the 
average, and then May was unusually rainy. May 2019 was the 3rd wettest in 119 years. 

The summer of 2019 was also warmer than usual, the average temperature of the season was 
22.3 ° C, which is 2.1 ° C higher than the average of 1981–2010, leaving us with the 2nd 
warmest summer since 1901. The June was 3.6 °C hotter than the average of previous years. 
June 2019 became the hottest June, while after the average warm July, August ranked 7th in 
the list of hottest Augusts since 1901. Daily maximum temperature records had broken both 
on June 15 and 16. The hottest day of 2019 was August 12. The three-month precipitation 
was 178 mm on a national average, about 11% less than the 1981-2010 normal. Harmful 
thunderstorms and hail were common throughout the season. 

The fall of 2019 was the hottest since 1901. September was 1 ° C, October almost 2 ° C, and 
November 4 °C warmer than normal. November was the 3rd warmest since 1901, but October 
was also the 9th warmest October. In terms of precipitation, the autumn of 2019 is nationally 
average overall, but only because of the rainy November. September rainfall was slightly 
below the 1981–2010 average, and then October became the 28th driest since 1901. By 
November, however, the weather turned rainy, and the 20th wettest November was 2019. 
The winter of 2019/2020 was the third mildest winter since 1901. The amount of precipitation 
during the season is almost the same as in 1981-2010, but its spatial and temporal distribution 
was not uniform.  
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Figure 1: The daily mean temperature averaging in 2019 (source: www.met.hu) 

 
Figure 2: Precipitation amount for 2019 (source: www.met.hu) 

Meterological condition in Year 2020:  

The spring of 2020 was extremely rain-poor, the third driest since 1901. In terms of 
temperature, an average spring is 2020. March was still almost 1.5 ° C, April 0.7 ° C warmer 
than the multi-year average, while May was as cool as last year, the average monthly 
temperature was 1.8 ° C lower than usual. 

The summer of 2020 was also warmer than usual, although there was no lasting and marked 
heat wave. The average temperature of the season was 21.04 ° C, which is 0.8 ° C higher than 
the average of 1981–2010, leaving us with the 16th warmest summer since 1901. After a very 
cool May, June 2020 was about 0.6 ° C warmer than usual. After the average warm July, 
August was ranked 10th in the list of hottest Augusts since 1901. There was a hot wave day 
every month (daily average temperature above 25 ° C on a national average), but it did not 
last longer than one day. The highest temperature was measured this time at the end of the 
season, on August 30th. The three-month precipitation was 261.14 mm on a national average, 
about 31% higher than the 1981-2010 normal. Harmful thunderstorms and hail were common 
throughout the season. The wetter period is mid-June and the end of June, July 17-26, August 
3-5. and mid-August can be considered nationwide.  

The fall of 2020 was 1.1 degrees Celsius warmer than average, making it the twenty-first 
warmest since 1901. September was 1.8 ° C, October almost 1 ° C, and November only 0.4 ° C 
warmer than the 1981-2010 normal. On a national average, the amount of autumn 
precipitation was in line with the multi-year average, but the distribution within the season 
was very uneven. Autumn began with a rain-poor September, but at the end of the month, 
significant amounts of rain fell in places in a short period of time. Unlike previous years, it was 
particularly rainy in October 2020, with more than double the usual amount arriving. The 
amount of precipitation in November fell far short of the many-year value of 1981-2010, so 
the 7th driest November since 1901 has passed.13 

 
13 
https://www.met.hu/eghajlat/magyarorszag_eghajlata/eghajlati_visszatekinto/elmult_evszakok_idojarasa/ma
in.php?no=1&ful=homerseklet 
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5. Conclusion 

The 2019-2020 WP 4.1 objective under NUTRIMAN is to make minor testing of ID 192 

specific solution for WP4.2 - “SHOW ME” of the existing best practice case and impacts on 

yields with cost/benefit aspects under production conditions for farmers. The WP 4.1 is 

'bottom-up' way approached to focus on the most urgent needs of farmers, in this case this 

is the Phosphorus deficit. At 5.4 ha test area 200 kg/ha and 400 kg/ha ID192 applied at 

random block order, compared to standard control (practice as usual) and control blank. 

Yield increase 10-12% achieved and cost/benefit demonstrated. ID192 incorporated in 2019 

and 2020 and grow observed in 2020 and 2021. 

 

http://www.nutriman.net/
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3. Demonstration trial 2019 with compost from algae and cattle manure 

  



Annex 2: Technical test reports – APCA & CA17 
 

2 
 

 

 

 

 

 

 

 

Nutrient Management and Nutrient Recovery Thematic Network 

 

 

Farmer Platform ID 321 best practice report: 

Effect of wood ashes on a grazed meadow 

Grant agreement:  No 818470 

Date: 2021-06-10 

Prepared by: Daniel HANOCQ 

  



Annex 2: Technical test reports – APCA & CA17 
 

3 
 

TABLE OF CONTENT 

 

 

1. Overview .................................................................................................................. 1 

2. OBJECTIVES ............................................................................................................... 4 

3. Description of the demonstration.............................................................................. 4 

3.1 List of treatments ........................................................................................................ 4 

3.2 Description of innovative products evaluated ............................................................ 4 

3.3 Experimental design of field demonstration .............................................................. 4 

3.4 Demo conduct and agricultural practices ................................................................... 6 

4. Observations............................................................................................................. 7 

4.1 Visual observations ..................................................................................................... 7 

4.2 Analytical observations ............................................................................................... 7 

4.3 Meteorological conditions ........................................................................................ 10 

5. Demonstration event .............................................................................................. 12 

6. Conclusion .............................................................................................................. 12 

 
  



Annex 2: Technical test reports – APCA & CA17 
 

4 
 

2. OBJECTIVES 

The objectives of the demonstration are twofold. 

On one hand, it’s important to show the technical feasibility of agricultural valuation and 

specific points to take into account, and on the other hand, we have to convince the farmers 

that wood ashes can improve crop growth and on the contrary do not present any 

disadvantage. 

As it is difficult to find external sources of minerals in organic farming, it is in this context that 

wood ashes are of most interest, especially when the wood comes from the organic farm 

itself.  

 

3. Description of the demonstration 
3.1 List of treatments 

Wood ashes from two different boilers were tested. 
Both were applied at the dose of 2 tons per hectare. So two treatments were compared: 2 
tons of ashes versus nothing applied. 
 

3.2 Description of innovative products evaluated 

Name of the innovative product: Wood ash 

Product ID on the NUTRIMAN FP: 321 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_321 

Product description:  

Wood ash is a dry, powdery product that concentrates all the minerals absorbed by the wood 
before it is burned. It is a fertilizer and liming material. 

Analytical results on the physical, chemical, biological and ecotoxicological properties:  

Mandatory (by preference) Optional 

• Dry matter content : 99.7 % 

• Organic carbon : 22 g/kg 

• pH : 12.5 

• Total N : 1 g/kg 

• Total P content : 47 g/kg 

• Total K content : 105 g/kg 

• Mg content : 55.5 g/kg 

• Ca content : 425 g/kg 

• Cu content : 95 mg/kg 

• Zn content : 150 mg/kg 

 
3.3 Experimental design of field demonstration 

Duration of the trial: from July 2019 to today. 
Design of the trial 
Location: The trial is located in south Britany, between Lorient and Quimper. 
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Soil type and chemical analysis: 

The soil of the test is of the silty-sandy clay type and result from the degradation of granite. 

Its depth and water reserve are average. 

 
 

Agricultural history (pre-crop, tillage and recent organic fertilisations):  

The plot where the trial is located has been occupied by meadows for more than 10 years. 
The main mode of exploitation is grazing, but it can be occasionally mown.  

On a longer timescale, this field supported a moor that was mowed to fertilize other plots. 
The soil was thus very impoverished. 

The content of available phosphors in the soil in particular is less than half of the 
recommended reference. 
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The pH is also a little low, but this does not have major consequences for this type of meadow. 

 

 
 

 

Crop Treatments Replicates Number of 
plants 

 

Area per plot 

Grazed 
meadow 

• Unfertilized 
control  

• 2 tonnes of 
wood ash 
spread in 
summer 2019. 

• 3 

•  

• 3 

 

field trial 675 m² 

Total 2 6 Xx 4050 m² 

 

Schematic overview of the trial: 

 
 

3.4 Demo conduct and agricultural practices 

paramètre dosage unité % de la norme élément unités / ha

pH eau : 5.6 93% 940 u VN

M.O. 6.9 % 170% 67 kg C

P Dyer 70  mg P2O5 / kg 41%

P Olsen 20  mg P2O5 / kg 40%

K échangeable 150 mg K2O / kg 107% 174 kg K2O

MgO échangeable 110 mg MgO / kg 110% 103 kg MgO

82 kg P2O5

Analyse de terre 2020 : apport de 2 t cendre / ha
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The culture consists of a mixture of multi-species grasses and legumes, harvested by grazing 
dairy cows. 
2 tonnes per hectare of ash was applied on July 17, 2019 just after grazing. 
A fertilization based on diluted cattle slurry was applied in spring 2020 perpendicular to the 
test plots. 
No other application has been made until today. 

 
 

4. Observations 
4.1 Visual observations 

During the first grazing following the spreading of ashes, a slight visual difference in the 
development of the grass was noticeable before the animals entered the field. 
In the spring of 2020, a difference in the proportion of grassland species appeared, the ash 
favoring species of better forage value. 
 

 
 

4.2 Analytical observations 
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The analytical observations were made using a device for measuring the height of the grass 
("platemeter") and these heights were converted into tonnes of dry matter per hectare 
according to the method used by breeders to manage. Their pastures and the feeding of their 
cattle. 

  
  
The grass height measurements are taken before and after each pasture in the number of 
approximately 25 measurements per elementary plot. 
 

 
Estimated grass yields for each measured grass height. 
 

Statistically very significant differences are often observed to the advantage of the "wood 
ash" treatment. 

Nov 

Dec 

Jan 

Feb 

Mar

Apr Mai Jun Jul
Aug 

Sept
Oct

1 0.2 0.21 0.195 0.205 0.22 0.24 0.205

2 0.4 0.42 0.39 0.41 0.44 0.48 0.41

3 0.6 0.63 0.585 0.615 0.66 0.72 0.615

4 0.8 0.84 0.78 0.82 0.88 0.96 0.82

5 1 1.05 0.975 1.025 1.1 1.2 1.025

6 1.2 1.26 1.17 1.23 1.32 1.44 1.23

7 1.4 1.47 1.365 1.435 1.54 1.68 1.435

8 1.6 1.68 1.56 1.64 1.76 1.92 1.64

9 1.8 1.89 1.755 1.845 1.98 2.16 1.845

10 2 2.1 1.95 2.05 2.2 2.4 2.05

11 2.2 2.31 2.145 2.255 2.42 2.64 2.255

12 2.4 2.52 2.34 2.46 2.64 2.88 2.46

13 2.6 2.73 2.535 2.665 2.86 3.12 2.665

14 2.8 2.94 2.73 2.87 3.08 3.36 2.87

15 3 3.15 2.925 3.075 3.3 3.6 3.075

16 3.2 3.36 3.12 3.28 3.52 3.84 3.28

17 3.4 3.57 3.315 3.485 3.74 4.08 3.485

18 3.6 3.78 3.51 3.69 3.96 4.32 3.69

19 3.8 3.99 3.705 3.895 4.18 4.56 3.895

20 4 4.2 3.9 4.1 4.4 4.8 4.1

21 5 5.25 4.829 5.151 5.473 5.891 4.937

22 6 6.3 5.757 6.203 6.546 6.982 5.773

23 7 7.35 6.686 7.254 7.62 8.073 6.61

24 8 8.4 7.614 8.305 8.693 9.164 7.447

25 9 9.45 8.543 9.356 9.766 10.25 8.284

H
e

ig
h

t 
in

 c
m

Months

“Platemeter” and chart for 
converting grass heights to tonnes of 
standing dry matter per hectare. 
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The application of wood ash significantly improves the yield of the meadow, especially in the 
first year. 

 
On this meadow, the application of 2 tonnes of wood ash per hectare allowed an additional 
production of around 20% over the first 2 years of monitoring. 
 
 

Example of ANOVA performed on 
the measurements of 09/16/2019. 
 

 

Summary of grass 
yield measurement 
results. 
 

 

Difference in cumulative yield 
attributable to wood ash. 
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4.3 Meteorological conditions 
2019 : 

 
 
2020 : 

 

2019 was marked by a deficit of rainfall 
at the beginning of spring but a 
pluviometry in line with normal at the 
end of spring and in summer. Autumn, 
on the other hand, was very wet. 
The temperature was normal. 
In the end, the water supply in the soil 
was about correct throughout the year 
ensuring good grass growth. 
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2021 : 

 

 
 
 
 

If the temperature was higher than 
normal in 2020, the spring rainfall is 
lower than the average leading to a 
lack of grass growth. With high 
temperatures, however, the growth 
of the autumn grass was correct. 
 

 
Spring 2021 is characterized by a 
significant water deficit and a cold 
month of May. 
The growth of the grass was greatly 
delayed. 
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5. Demonstration event 
 

  Details of the event 
Title of event:  « Effet des cendres de bois sur une pâture carencée en P » 

Date: 28/05/20 

Location: Mellac 29380 Brittany France 

Organiser: P4.1 CRAB 

No. of participants: 20 

Link to the video: n.a. 

Link to event report: 2020-05-27_P4 1 CRAB_T4.1 Demo wood ash_event info 

 

6. Conclusion 
This demonstration was able to demonstrate that wood ashes have real agronomic value. 
During this experiment, it was made possible to improve the productivity of the pasture by 
20% over at least 2 years. 
The demonstration, however, was not designed according to an analytical protocol and it is 
not possible to really distinguish which of the agronomic characteristics of wood ash was the 
most relevant in this result. However, taking into account the limiting factor of the deficiency 
of available phosphorus in the soil, it can reasonably be assumed that the supply of 
phosphorus by the ash was decisive. 
It is also probable that the beneficial effect of the ash on the soil pH favoured a more 
productive flora and better forage value. 
 
In the case of organic farming, where the phosphorus balance on the soil is systematically in 
deficit, this product constitutes a precious resource, the origin of which can be fully traced.
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1. OBJECTIVES 
The dehydrated poultry droppings (or DPD) are a product featured on the NUTRIMAN 
platform, whose characteristics are mainly explained with the NUTRIMAN information 
documents. 
Our purpose with this demonstration trial was to give users, particularly farmers and 
agricultural advisors, field application results to explain the product behavior. 
This demonstration was particularly interested with the N supply. 
 

2. Description of the demonstration 
2.1 List of treatments 

The demonstration device is placed on an arable plot with wheat for a 2020 harvest. This is a 
classic trial in micro-plots with several nitrogen fertilization modalities and 4 repetitions for 
each modality. 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: NPK organic fertilizer from poultry droppings with 
"SECONOV" dehydration process 

Product ID on the NUTRIMAN FP: 370 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_370  

Product description:  

The product is a solid organic fertilizer made from poultry droppings dried in a heating tunnel. 

Analytical results on the physical, chemical, biological and ecotoxicological properties 
(optional, but mandatory if the information is not mentioned on the FP):  

Mandatory (by preference) Optional 

• Dry matter content : 87 % RM 

• Organic matter : 65 % RM 

• Organic carbon : 32.5 % RM 

• pH : - 

• EC : - 

• Total N : 4.57 % RM 

• C/N : 7.1 

• Organic N : 4.23 % RM 

• NH4
- : 0.339 % RM 

• NO3
- : 0 % RM 

• P2O5 : 2.99 % RM 

• K2O : 2.88 % RM 

• SO3 : 1.25 % RM 

• Cu : 112 mg/kg DM 

• Zn : 469 mg/kg DM 

• Mo : 4.8 mg/kg DM 

 
  

https://nutriman.net/farmer-platform/product/id_370
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Experimental design of field demonstration 
Duration of the trial: 8 months from December the 6th 2019 to July the 6th 2020 
 
Design of the trial 
Location: France, Charente-Maritime, Saint Mard 

This demonstration has been done as part of a fertilizing trial designed and conducted by my 
colleague advisor for the farmers’ group of agricultural development of Aunis. 
The demonstration plot is set in a place called “Le Grand Gaudron” 

 

 
Situation of the demonstration plot “Le Grand Gaudron” 

Sources : IGN SCAN 100® 2018, IGN SCAN 25® 2016 
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Soil type (not relevant for pot trials): The plot is placed in the soil landscape area of Aunis, a 
limestone plain with open fields. 

The plot soil belongs to the group of Calcosols, carbonate-rich soils. 

 

Main characteristics 

• Stony soil with limestone pebbles and a clay-limestone soil texture; 

• High pH; 

• A stable complex between organic matter and mineral particles; 

• The water retention is assessed about 100 – 120 mm 

 

Characteristics of tilled horizon 

Thickness 

(cm) 
Clay (%) Silt (%) pH OM (%) N (%) C/N 

25 53 40 8.2 4.5 0.31 8.4 

CEC 

(cmol/kg) 
CaCO3 (%) 

P2O5 JH 
(‰) 

K2O (‰) CaO (‰) MgO (‰) Na2O (‰) 

22.3 13.5 0.058 0.335 15.67 0.213 0.046 

 

Agricultural history (pre-crop, tillage and recent organic fertilisations – not relevant for pot 
trials) : 

The plot is driven with wheat, barley, rapeseed, corn and sunflower. The previous crop, in 
2019, was sunflower. 

Regarding tillage, this plot is worked with several stubble ploughing and by passing a roll. 

 

The studied crop is a mixture of winter wheat varieties : LG ABSALON - RGT CESARIO - 
STROMBOLI – TENOR. The yield target was 6.5 tons/ha and the N supply computed to reach 
it was 164 kg N/ha. 
13 modalities have been monitored: 

• one control modality; 

• 10 modalities matching to different fertilization paths with urea (nitrogen split, 
spreading dates, dose adjustment); 

• one modality with the use of DPD at 164 kg N/ha rate; 

• one modality withe the use of a market organo-mineral N fertiliser. 

 

Crop Treatments Replicates 
Number of 

plants 
Area per 

plot 

Winter 
wheat 

• T1 = control 

• T2 to T11 = modalities with urea 
(supply from 84 to 260 kg N/ha) 

• T12 = DPD at a 164 kg/ha rate 

• T13 = market organo-mineral 
product at a 164 kg N/ha rate 

4 
52 in total 

 
4 
4 
 

350 
plants/m² 

20.35 m² 

Total 13 64 1280 plants 1280 m² 
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Schematic overview of the trial: 

a) 
 

b) 
The trial device : a) on the plot, b) modalities. 

Sources : CA 17, 2020. 
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2.3 Demo conduct and agricultural practices 
Crop technical management of the trial : 

• December the 12th 2019, sowing of a mixture of wheat varieties at the sowing rate of 
350 plts/m². 

• Three herbicide applications have been made in October 2019, in February and in 
March 2020 and one insecticide application has been made in February 2020. 

• An intake of 60 kg P2O5/ha, 60kg K2O/ha and 69 kg SO3/ha has been made in january 
2020 

• For the modality T12 "DPD" and T4 "Full dose in urea", the 164 kg N/ha dose has been 
provided in 3 splits : 40 kg/ha on February the14th, 84 kg/ha on March the 12th and 
40 kg/ha on April the 20th. 

• Six drone flights were conducted to monitor crop development with remote sensing 
imagery on February 2 and 21, March 13, April 2 and 23, and May 7. 

• Harvest made on July the 6th. 
 

3. Observations 
3.1 Visual observations 

The demonstration test has been monitored using remote sensing and with the measurement 
of NBI on ground with a manual sensor Dualex® - https://www.force-a.com/products/dualex. 
We use the remote sensing data to compute the vegetalisation index NDVI which is quite 
representative of the vegetal biomass on the ground. 
Its value range is from -1 to 1. The range from 0.2 to 1 indicates the vegetation cover on the 
ground. The higher the index is, the higher the biomass density. 
The NBI “Nitrogen Balance Index” makes it possible to follow the state of N nutrition of the 
crop. From the ground measurements, we use the remote sensing data to modeling the NBI 
values for the entire plot in a map. 
Values range. 

• NBI < 20 : lack of nitrogen 

• 20 ≤ NBI ≤ 30 : the nitrogenous supply of the crop is balanced 

• NBI > 30 : luxury nitrogen consumption. 
 
NDVI map from remote sensing views 

 
12/02/2020   21/02/2020   13/03/2020 
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 02/04/2020   23/04/20   07/05/2020 
 
NBI map from remote sensing views and ground measurements 
The work of NBI modelling has been done for the 5 last flights. 
 

 
21/02/2020   13/03/2020   02/04/2020 

 

   
23/04/20     07/05/2020 
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3.2 Analytical observations 
Measurements at harvest : 

Modality1 Repli. 
Gross weight 

(kg) 
Moisture 

(%) 

Yield 
(qx for 15% 
moisture) 

Proteins 
(%) 

TKW 
(g) 

T1 Control 2 2.94 18.6 19.02 9.10 41.40 

T1 Control 3 2.97 18.6 19.22 9.10 41.20 

T1 Control 1 3.37 18.5 21.83 9.60 42.60 

T1 Control 4 3.66 18.6 23.68 9.70 43.20 

T12 DPD 3 5.56 18.1 36.20 8.90 43.70 

T12 DPD 2 5.76 17.9 37.59 9.10 42.80 

T12 DPD 1 5.83 17.8 38.09 10.10 43.80 

T12 DPD 4 6.16 18.4 39.96 9.70 44.60 

T13 O+M 
ferti. 

2 9.34 17.2 61.47 10.40 45.90 

T13 O+M 
ferti. 

1 9.46 17.6 61.96 10.50 45.50 

T13 O+M 
ferti. 

3 9.48 17.6 62.09 10.20 45.70 

T13 O+M 
ferti. 

4 9.56 17.7 62.54 10.50 46.80 

T4 Urea 2 10.10 17.5 66.24 11.70 45.80 

T4 Urea 1 10.17 17.4 66.75 12.00 45.90 

T4 Urea 4 10.41 17.9 67.94 12.23 47.00 

T4 Urea 3 10.47 17.3 68.81 11.80 46.60 
1 Modality T4 has 8 replications – see map of the trial device – that is to say two replications on each plots block 
(in the South – North way). So a "virtual" replication is made for each block with the mean of the both 
replications. 

 
Statistical anlaysis : 

Indicators T4 T13 T12 T1 

Yield 
Means (t/ha at 15% moisture) 6.7 6.2 3.8 2.1 

Statistical group of homogeneity A B C D 

Proteins 
Means (%) 11.933 10.4 9.45 9.375 

Statistical group of homogeneity A B C C 

TKW 
Means (g) 46.325 45.975 43.725 42.1 

Statistical group of homogeneity A A B C 

 
When harvest, the yield measurements show a N fertilising effect  of DPD compared to 
control but less important than the same urea dose. 
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3.3 Meteorological conditions 
The climatic data are provided by Météo-France, from the Nuaillé/Boutonne station. 
 
The statistics have been computed from the chronological series 1994 – 2020. 
 
Before the sowing : useful rainfall 
The useful rainfall is computed as rainfall – evapotranspiration. It matches to the water 
quantity from rainfall really available for the soil storage. 
 

 
Useful rainfall (mm) before wheat sowing in december 2019 

 
The amount of usefull rain fall received by the ground during the last three months before 
sowing in december 2019 is more important than the median value. 
Considering that the monthy rainfall amount in October and November is higher than the 
maximal water retention, the water level in the ground is full. 
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During the cropping period. 
 

 
Average temperatures for each ten-days intervals from December 2019 to July 2020. 

The temperatures during the growing season are most of the time higher than the median : 
the period 12/2019 - 07/2020 was warmer than usual since the last 25 years. 
 
 

 
Useful rainfalls for each ten-days intervals from December2019 to July 2020. 
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The growing season 2019-2020 is marked by the heterogeneity of rainfall with alternation of 
dry and rainy weather. The whole season is rather rich in water. 
 
 

 
Global radiation for each ten-days intervals from December2019 to July 2020 

 
The global radiation – an expression of the solar energy density falling down on the ground 
useful to assess the photosynthetic production – is close to the median value during the first 
half of the growing season. Then it is higher during the second half : the sunning was good 
enough during the 2020 season. 
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Demonstration event 
 

  Details of the event 
Title of event:  "Matières fertilisantes : du nouveau en France et en Europe" 

Date: 27/11/20 

Location: Webinar for CEMES-CESAM 

Organiser: P4.2 – CA 17 

No. of participants: 4 

Link to the video: - 

Link to event report: 2020_11_27_P4.2_CA17_T4.2_WebinarForFarmers(local)_report.pdf 

 
 

  Details of the event 

Title of event:  “Matières fertilisantes  De l’évolution réglementaire à la Recherche & 
Développement. Le cas du projet NUTRIMAN” 

Date: 11/05/21 

Location: Webinar 

Organiser: P4.2 – CA 17 

No. of participants: 10 

Link to the video: https://youtu.be/aSSvbg7w3XY 

Link to event report: 2021_05_11-P4.2_CA17_T4.2_WebinarForProfAgriOrganizations_report.docx 

 
 

  Details of the event 
Title of event:  “Matières fertilisantes  De l’évolution réglementaire à la Recherche & 

Développement. Le cas du projet NUTRIMAN” 

Date: 22/06/21 

Location: Webinar 

Organiser: P4.2 – CA 17 

No. of participants: 6 

Link to the video: https://youtu.be/8JZWpJFGQXg 

Link to event report: 2021_06_22-P4.2_CA17_T4.2_WebinarForProfAgriOrganizations_report 

 
 

  

http://www.cemes-cesam.fr/
https://youtu.be/aSSvbg7w3XY
https://youtu.be/8JZWpJFGQXg
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4. Conclusion 
 
The data of trial monitoring and the yield results at harvest showed us that the Dehydrated 
Poultry Droppings (DPD) have a N fertilising effect but less efficient than urea with the same 
dose. 
This phenomenon has been already observed by farmers but without deeper explanations, 
so that this kind of organic fertilisers is not so used than it could be with a better knowledge 
of its behaviour. 
 
So to try to understand and explain the compost behavior during the growing period, we use 
the modelling tool STICS© - version 9.1 - designed by the National Research Institute for 
Agriculture, Food and Environment - INRAe. This tool allows us to simulate during the crop 
development different agronomic outputs we can use to explain what happens regarding N 
fertilisation and soil water use. 
 
About the 2020 demonstration with the DPD on wheat, considering the characteristics of soil 
and climate, we made simulations for each modality of the trial and we analyzed the 
simulation results for the modalities "Control" (T1), "DPD" (T12) and "Urea" (T4). 
 
About the N nutrition during the crop development cycle 
 

 
N requirement and of N uptakes during the growing period23/12/19 to 06/07/2020 

(Source : INRAe STIC© v9.1, CA 17) 
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The red arrows remind the 3 N intakes: 40 kg/ha on 14/02/20, 84 kg/ha on 12/03/20 and 40 
gk/ha on 20/04/20 (in total element in the case of DPD). 
 
We can see the different levels of N uptake by wheat crop during its development cycle 
regarding to the N requirement curve:  

1. From germination to 18/03/20, the N uptake levels are similar for the 3 modalities; 
2. From 18/03/20, the N uptake is higher in the case of urea than in the case of DPD 

- and of control - except during periods of water stress. 
 
Organic nitrogen mineralization. 
 

 
Cumulative amount of mineralized N derived from organic matter of soil and from organic 

residues from 13/02/20 to 08/06/20 
(Source : INRAe STIC© v9.1, CA 17) 

 
Between the sowing and just before the first DPD intake, the soil provided 15 kg N/ha. At the 
end of the wheat growing period, the soil provided 55 kg N/ha and the DPD 60 kg N/ha. 
 
In this case of fertilization plan, and considering the STICS assessment, the efficiency rate of 
DPD could be about 37% 
 
The daily rates of mineralized nitrogen were estimated by linear regression of the 
mineralization values simulated by STICS: 0.35 kg/ha/d for the soil and 0.58 kg/ha/d for the 
DPD. These rates are not enough high to provide directly the N requirement from the 
second decade of March. 
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The STICS tool seems to compute that the periods of water stress – third decade of March to 
first decade of April for example – have more impacts on DPD mineralization than on organic 
matter mineralization. 
 
Storage of mineral N in soil. 
 

 
Mineral nitrogen stock in soil horizons. 

(Source : INRAe STIC© v9.1) 
 
We considered the soil is structured in two layers. 
 
The curves of the mineral nitrogen stock assessed with the STICS tool present very clearly the 
availability of nitrogen to feed the crop: 

1. In the case of the control modality, the N stock decreases sharply until the N 
requirement of the wheat crop stops (first decade of june). 

2. In the case of urea, the STICS simulation shows that the immediate N availability 
succeded in reaching a good rate of N providing, except during the main period of 
water stress (first decade of April). 

3. In the case of DPD, the N mineralization rate is too slow considering the crop’s N 
requirement and the curve of N storage is similar to control except during the period 
of water stress, with mineral N accretion. We can see that the DPD mineralization is 
high enough after the wheat stopped feeding. 
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By crossing STICS simulation data about N supply and the yield results of harvest, the total N 
supply, including initial N stock and mineralization of soil organic matter, is evaluated at: 

1. 81 kg N/ha for control micro-plot; 
2. 141 kg N/ha for DPD micro-plot; 
3. 245 kg N/ha for urea micro-plot. 

 
To conclude :  
By combining the STICS data simulation with the remote-sensing data, we designed a model 
to compute the biomass density of micro-plots from the remote-sensing indexes. 
So we have computed the curves of biomass density thanks to the information got during the 
six remote-sensing session and during the harvest. 
 

 
Wheat biomass growth during its development cycle 

(Source : INRAe STIC© v9.1 and CA 17) 
 
The difference of development between the three modalities occurs mainly after the 3rd strip 
of N supply on 20/04/20. 
 
The efficiency difference between urea and DPD can be mainly explained by the speed of 
mineralization of organic N of DPD. 
 
For a better efficiency, we have to design others fertilization scenarios for the DPD use, 
with: 

• a different spliting, 
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• a different tillage, 
• and different intake dates. 

 
 
Thanks to my colleague Gwendal Chollet, advisor and animator of the farmers' group of 
agricultural development of Aunis to have designed and organised the fertilisation trial, with 
a participation of funding from the Regional Program of Agricultural Development of New-
Aquitania.  
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1. OBJECTIVES 
The compost from algae and cattle manure is a product featured on the NUTRIMAN platform, 
and he is mainly explained in the different kinds of infosheet by its compositional 
characteristics. Also we wanted to provide platform users, particularly farmers and 
agricultural advisors, with field application results. 
The main difficulty is that compost is not a fertilizer whose effect can be monitored during 
the growing season: it improves soil fertility after several years of applying. 
We designed a demonstration device to show an fertilizing effect from the year of spreading, 
with high spreading doses. We have particularly the N effect. 
 

2. Description of the demonstration 
2.1 List of treatments 

The demonstration device is placed on an arable plot in organic farming with corn in 2019. 
No fertilising input on the plot except four strips with apply of compost : one strip with a 17 
t/ha dose, two strips with 35 t/ha dose and one strip with a 70 t/ha dose. 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: compost from algae and cattle manure  

Product ID on the NUTRIMAN FP: 540 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_540 

Product description:  

The product is a compost, that is to say an organic soil improver, made with Cattle manure, 
Equine manure, straw and algae. 

Analytical results on the physical, chemical, biological and ecotoxicological properties 
(optional, but mandatory if the information is not mentioned on the FP):  

Mandatory (by preference) Optional 

• Dry matter content : 46.6 % RM 

• Organic matter : 13.6% RM 

• Organic carbon : 6.8% RM 

• pH : 8.9 

• Total N : 0.8% RM 

• C/N : 8.5 

• Organic N : 0.78% RM 

• NH4
+ : 0.01% RM 

• NO3
-: 0.01% RM 

• P2O5 : 0.71% RM 

• K2O : 1.82% RM 

• SO3 : 0.6% RM 

• CaO : 6.43% RM 

• MgO : 0.52% RM, 

• Na2O : 0.27% RM 
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2.3 Experimental design of field demonstration 
Duration of the trial: 5 months from May the 6th 2019 to October the 7th 2019 
 
Design of the trial 
Location: France, Charente-Maritime, Marans. 

The demonstration plot is set in the place called “La Tessinerie”. 

 

 
Calcosols 
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Soil type (not relevant for pot trials): The plot is placed in the soil landscape area of the ancient 
limestone marshes, in Marais poitevin. 

The plot soil belongs to the group of Thalassosol. 

 

Main characteristics. 

• It’s a marsh soil, with more than 50% clay: the structural stability is good enough but 
this kind of soil is quickly waterproof and shows water excesses during winter. A strong 
pulling power is required for tillage. 

• The soil is deep and its water retention capacity is quite good considering the other 
kinds of soil in Charente-Maritime : about 180 mm. 

• The pH is alkaline 

• The CEC value is high : this kind of soil has a good cationic storage capacity. 

 

Characteristics of tilled horizon 

Thickness 

(cm) 
Clay (%) Silt (%) pH OM (%) N (%) C/N 

25 55 39 8.2 4.0 0.288 8 

 

CEC 

(cmol/kg) 
CaCO3 (%) 

P2O5 JH 
(‰) 

K2O (‰) CaO (‰) MgO (‰) Na2O (‰) 

29 2.5 0.385 1.254 14.48 0.876 0.044 

 

Agricultural history (pre-crop, tillage and recent organic fertilisations – not relevant for pot 
trials): 

The plot is driven in organic farming. This plot is cultivated in winter wheat, durum wheat, 
corn and sunflower. The previous crop, in 2018, was spring barley. 

Regarding tillage, this plot is worked in a shallow way with tines tools or discs. 

 

The demonstration device is made with 4 strips on the plot with addition of compost on each 
strip. The rest of the plot does not receive any input of fertiliser neither soil improver. 

 

Crop Treatments Replicates Number of 
plants 

Area per plot 

Corn 

A = 17 t/ha of compost 

B = 35 t/ha of compost 

C = 70 t/ha of compost 

1 

2 

1 

9.5 plants/m² 

9.5 plants/m² 

9.5 plants/m² 

 

270 m²/strip 

Total 3 4  1080 m² 
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Schematic overview of the trial: 

a) 

b) 
The demonstration device : a) overall plan, b) view of addition modalities. 

Sources : IGN SCAN 25® 2016 - CA 17, 2019. 
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2.4 Demo conduct and agricultural practices 
Crop technical management of the demonstration operation : 

1. May the 6th 2019 : additions of compost; 
2. May the 7th 2019 : Tillage to bury the compost down to 15 cm deeper corn combined 

with sowing, LG30-273 variety, with a sowing rate of 9,5 plants/m²; 
3. June the 5th 2019 : first UAV flight to monitor the corn growth; 
4. June the 15th 2019 : hoeing 
5. June the 18th 2019 : second UAV flight; 
6. August the 8th 2019 : third and last UAV flight; 
7. October the 10th 2019 : harvest. 

 
The supply of compost brings the input of the total fertilising elements : 

Dose (t RM/ha) N (kg/ha) P2O5 (kg/ha) K2O (kg/ha) 

17 135 121 309 

35 278 249 637 

70 557 497 1274 

 
 

3. Observations 
3.1 Visual observations 

The demonstration test has been monitored using remote sensing and with the measurement 
of NBI on ground with a manual sensor Dualex® - https://www.force-a.com/products/dualex. 
 
We use the remote sensing data to compute the vegetalisation index NDVI which is quite 
representative of the vegetal biomass on the ground. 
Its value range is from -1 to 1. The range from 0.2 to 1 indicates the vegetation cover on the 
ground. The higher the index is, the higher the biomass density. 
 
The NBI “Nitrogen Balance Index” makes it possible to follow the state of N nutrition of the 
crop. From the ground measurements, we use the remote sensing data to modeling the NBI 
values for the entire plot in a map. 
Values range. 

• NBI < 20 : lack of nitrogen 

• 20 ≤ NBI ≤ 30 : the nitrogenous supply of the crop is balanced 

• NBI > 30 : luxury nitrogen consumption. 
 
Thanks to the data provided by remote-sensing , and with the GIS tool QGIS, we can compute 
statistics about NDVI and NBI indices to assess differences between modalities. 
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Remote sensing views on the 05/06/2019 
 

modality number of values (pixesl) ndvi mean ndvi stdev nbi mean nbi stdev 

A = 17 t/ha 38315 0.364 0.109 22.180 10.916 

B1 = 35 t/ha 38241 0.300 0.099 14.540 8.515 

B2 = 35 t/ha 37215 0.297 0.118 14.296 11.871 

C = 70 t/ha 37731 0.336 0.121 18.421 11.382 

Control 9952273 0.148 0.101 -2.656 10.974 

 
We were able to demonstrate using statistical tests that the means were significantly 
different, except B1 compared to B2: the biomass and NBI values of the compost supply areas 
are greater than for the control area. 
 

 
NDVI map on the 05/06/2019 
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NBI map on the 05/06/2019 

 
Remote sensing views on the 18/06/2019 
 

modality number of values (pixesl) ndvi mean ndvi stdev nbi mean nbi stdev 

A = 17 t/ha 36308 0.498 0.162 15.765 4.259 

B1 = 35 t/ha 36216 0.509 0.157 15.545 3.482 

B2 = 35 t/ha 35272 0.490 0.147 18.610 6.022 

C = 70 t/ha 35754 0.555 0.161 18.500 5.220 

Control 9431130 0.358 0.148 13.603 4.269 
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The values of the NDVI and NBI indices are still significantly higher for the modalities with 
the addition of compost. 
 

 
NDVI map on the 18/06/2019 
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NBI map on the 18/06/2019 

 
Remote sensing views on the 08/08/2019 
 

modality number of values (pixesl) ndvi mean ndvi stdev nbi mean nbi stdev 

A = 17 t/ha 38442 0.8867 0.0153 32.3251 2.7861 

B1 = 35 t/ha 38349 0.8880 0.0145 31.9183 2.7125 

B2 = 35 t/ha 37344 0.8909 0.0153 33.1093 3.6031 

C = 70 t/ha 37853 0.8881 0.0149 32.1466 3.4336 

Control 9985390 0.8855 0.0156 31.4152 3.1584 
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On the August 8th no more significant difference is observed concerning the biomass density 
and the N nutrition between the different modalities. 
 

 
NDVI map on the 08/08/2019 
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NBI map on the 08/08/2019 
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3.2 Analytical observations 
During harvest, corn ears have been sampling 3 times for each modality. The 3 samples 
represent the seeds production for a 20 m² area. 
 

 
 
The moisture of the harvested seeds was 35% RM 
 

Sample 
Control 17 t/ha 35 t/ha 70 t/ha 

Mass of seeds (g) 

1 3 196 3 908 4 641 4 079 

2 3 461 3 370 2 436 3 268 

3 4 890 2 349 3 899 4 011 

All 20 m² area 11 547 9 627 10 976 11 358 

 

Yield in t/ha. 

Modality Yield 

Control 5,77 

17 t/ha 4,81 

35 T/ha 5,48 

70 T/ha 5,68 

 
When harvest, there was no significant difference concerning the yield between the different 
modalities. 
 

3.3 Meteorological conditions 
The climatic data are provided by Météo-France, from the La Rochelle station. 
 
The statistics have been computed from the chronological series 1967 – 2020. 
 
Before the sowing : useful rainfall 
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The useful rainfall is computed as rainfall – evapotranspiration. It matches to the water 
quantity from rainfall really available for the soil storage. 
 

 
Useful rainfall (mm) before corn sowing in 2019 

 
The amount of useful rainfall received by the soil during the 4 months before sowing is slightly 
lower than the median values of the 1967-2020 series. The ground water supply at the time 
of sowing was therefore slightly lower than normal. 
 
During the cropping period. 

 
Average temperatures for each ten-days intervals from may to october 2019. 

 
The 2019 temperatures are higher than median value from the second june decade to the 
first august decade and from the second september decade to the harvest. 
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Useful rainfalls for each ten-days intervals from may to october 2019. 

 
The first two-thirds of the cropping season are rather dry except the third decade of july. 
 

 
Global radiation for each ten-days intervals from may to october 2019 

 
The global radiation – an expression of the solar energy density falling down on the ground 
useful to assess the photosynthetic production – is higher than the median value during the 
main part of the cropping season (from may to the second decade of September). 
The sunning was good enough during the 2019 year. 
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4. Demonstration event 
 

  Details of the event 
Title of event:  "Fertilisation et recyclage : quel avenir en France et en Europe ?" 

Date: 03/12/19 

Location: Jonzac, Charente-Maritime, France 

Organiser: P4.2 – CA 17 

No. of participants: 8 

Link to the video: - 

Link to event report: 2019-12-03_P42_CA17_T42_Workshop(national)foradvisors_report.docx 

 

  Details of the event 

Title of event:  "Matières fertilisantes : du nouveau en France et en Europe" 

Date: 16/06/20 

Location: Saint Jean d’Angely, Charente-Maritime, France 

Organiser: P4.2 – CA 17 

No. of participants: 3 

Link to the video: - 

Link to event report: 2020-06-16_P42_CA17_T42_Workshop(national)forFarmers_report.docx 

 

  Details of the event 
Title of event:  "Matières fertilisantes : du nouveau en France et en Europe" 

Date: 27/11/20 

Location: Webinar for CEMES-CESAM 

Organiser: P4.2 – CA 17 

No. of participants: 4 

Link to the video: - 

Link to event report: 2020_11_27_P4.2_CA17_T4.2_WebinarForFarmers(local)_report.pdf 

 

  Details of the event 

Title of event:  “Matières fertilisantes  De l’évolution réglementaire à la Recherche & 
Développement. Le cas du projet NUTRIMAN” 

Date: 11/05/21 

Location: Webinar 

Organiser: P4.2 – CA 17 

No. of participants: 10 

Link to the video: https://youtu.be/aSSvbg7w3XY 

Link to event report: 2021_05_11-P4.2_CA17_T4.2_WebinarForProfAgriOrganizations_report.docx 

 

  Details of the event 

Title of event:  “Matières fertilisantes  De l’évolution réglementaire à la Recherche & 
Développement. Le cas du projet NUTRIMAN” 

Date: 22/06/21 

Location: Webinar 

Organiser: P4.2 – CA 17 

No. of participants: 6 

http://www.cemes-cesam.fr/
https://youtu.be/aSSvbg7w3XY
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Link to the video: https://youtu.be/8JZWpJFGQXg 

Link to event report: 2021_06_22-P4.2_CA17_T4.2_WebinarForProfAgriOrganizations_report 

 

  

https://youtu.be/8JZWpJFGQXg
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5. Conclusion 
This demonstration operation did not succeed in proving an fertilising effect for the compost. 
Of course this product is not a fertiliser but a soil improver, but with the 35 and 70 t/ha 
supplies of compost, we should have noticed a fertilising effect, particularly with the N input. 
So to try to understand and explain the compost behavior during the cropping period, we use 
the modelling tool STICS© - version 9.1 - designed by the National Research Institute for 
Agriculture, Food and Environment - INRAe. This tool allow us to simulate during the crop 
development different agronomic outputs we can use to explain what happens regarding N 
fertilisation and soil water use. 
 
About the 2019 demonstration with the compost on corn, considering the characteristics of 
soil and climate, we made 4 simulations : 

• a simulation for the control area, 

• a simulation for the 17 t/ha supply, 

• a simulation for thr 35 t/ha suply, 

• a simulation for th 17 t/ha supply with slight irrigation (40 mm on 08/07/19 and 35 
mm on 14/07/19) 

 
About the N nutrition during the crop development cycle 
 

 
N uptake rate by the crop during the period 07/05/19 to 02/10/2019 

(Source : INRAe STIC© v9.1) 
We can see clearly with the 4 curves on the figure that the 3 scenarios without irrigation show 
differences between N uptake rates only until the 1st decade of july and afterward the 
behavior in N nutrition is the same whatever the N supply is, even with the small rainfall 
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supply during the 3rd decade of july –see figure “Useful rainfalls for each ten-days intervals 
from may to october 2019”. 
The N uptake rate keeps high only in the scenario with irrigation : the uptake curve increases 
for each water addition. 
 
This is a first explaining element to understand that the apparent efficiency of nitrogen from 
compost is caused in fact by the water stress during the corn growth. 
 
Nitrogen mineralization of compost. 
 

 
Cumulative amount of mineralized N derived from organic matter of soil and from organic 

residues during the corn development 
(Source : INRAe STIC© v9.1) 

 
We see that the irrigation does not change anything about the N mineralisation of compost : 
there is no difference between the scenarios with and without irrigation. 
Thanks to the tillage to bury the compost, the mineralisation occurs during the two first 
monthes and provides approximatively 

• 33 kg N/ha for the 17 t/ha scenario 

• 66 kg N/ha for the 35 t/ha scenario 
according to the simulations. 
 
We can noticed that the soil provides from 45 to 65 kg N/ha depending on irrigation absence 
or presence, according to the simulations. 
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To conclude : storage of mineral N in soil. 
 

 
Mineral nitrogen stock in soil horizons - base 0 on 06/05/19 (sowing) 

(Source : INRAe STIC© v9.1) 
 
This form of representation with the calculations initializing the nitrogen stock of the soil on 
the date of the compost contribution makes it possible to clearly represent the evolution of 
this stock. 
 

➢ In the case of the control scenario, the figure shows a decrease in the stock due to 
absorption and then an increase during the period of water stress, because of no 
uptake of nitrogen, excepted the rainfall contribution during the third dekad of July 
and the 4 last dekads. 

➢ In the case of the scenarios without irrigation, the figure first shows the increase in 
the stock of mineral nitrogen due to the mineralization of the compost, then a short 
decrease during the period favorable to absorption by the plant and then again the 
increase in stock during the period of water stress. 

➢ In the case of the scenario with irrigation, the figure first shows the balance of the 
mineral nitrogen stock because the absorption is compensated by the supply of 
compost and soil, then the decrease in the stock due to the good availability of 
nitrogen through irrigation water. 

 
This last figure also confirms that the water stress is responsible for the weak use of compost 
nitrogen by the crop. 
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Overview 
1. Field trial with recycling-derived fertilizers on maize, spinach and early potatoes 

2. Demo trial for P use efficiency 

3. Technology for N&P recovery as compost starting from organic waste with farm 
composing process 

4. Demo trial for compost use efficiency (crop Acer campestre) 

5. Demo trial for compost use efficiency (crop Chrysanthemum) 

6. Demo trial for compost use efficiency (crop Acer campestre) 

7. Demo trial for compost and ash use efficiency (crop Chrysanthemum) 
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1. OBJECTIVES 
In Flanders, livestock production generates large surpluses of on-farm nitrogen (N) and 
phosphorus (P). High P content and uncertainty on N release from animal manure have led to 
imposed legal limitation on N and P application rates from animal manure. Since Flemish soils 
are P-rich, the P has become the limiting factor in manure application thereby also limiting 
maximum N application from animal manure. This creates a paradoxical situation where vast 
quantities of manure are processed or exported out of Flanders while tons of synthetic 
mineral N-fertilizer are used for crop production. Use of manure recycling derived fertilizers 
(RDFs) with predictable N release and low P content can counter this situation. At the 
moment, however, the RDFs derived from animal manure are categorized as animal manure 
and as such need to comply with the same legal application constraints. To receive the legal 
recognition as potential synthetic mineral N-fertilizer substitutes, a thorough evaluation of 
RDFs fertilizer value is needed. 
Therefore, three Nutriman products (ammonium nitrate – ID 295, ammonium sulphate – ID 
596 and pig urine – ID 322) were tested in this trial in cooperation with the Interreg NWE 
project ReNu2Farm and the Horizon 2020 project Nutri2Cycle. The following parameters were 
tested during a field trial in maize (2019) and spinach (2020): nitrogen fertilisation value, 
nutrient losses to the environment, effects on the crop, soil life and soil fertility after 
application of recovered fertilisers. In 2021 the field trial continues with the cultivation of 
early potatoes. 
This report summarizes the most important outcomes of the trial. For a detailed report, we 
refer to ReNu2Farm and Nutri2Cycle. 
 

2. Description of the demonstration 
2.1 List of treatments 

An overview of the installed objects is given in Table 1. Two reference treatments 

(no fertilizer at all and application of mineral PK fertilizer only) are installed in eight 

repetitions in order to further increase the power of the statistical tests 

afterwards. The other treatments are installed in 4 repetitions, but every product 

is applied in 3 doses: advisory N-dose, advisory N-dose – 30%, advisory N-dose – 

60%. 

All treatments (except treatment 1, unfertilized reference) receive a similar and 

sufficient amount of P, K and S. Where RDFs have a sufficiently high P, K or S 

content no additional mineral P, K or S fertilizer is applied. In other treatments the 

P, K or S in the RDFs is complemented with mineral fertilizer until the required 

dose.   

Mineral P, K or S fertilizers used are :  

- Triplesuperphosphate :   46 % P2O5 

- Patentkali (Potassiumsulphate) :   30 % K2O, 42 % SO3 and 10% 

MgO 

- Potassiumchloride (KCl):    60 % K2O  
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Table 1: List of objects and products applied. The Nutriman products are highlighted in bold.  

Nr Parallels Product N dose RDF Mineral 
N -
fertilizer 

Applied 
RDF 

Applied 
Mineral 
N - 
fertilizer 

Applied 
mineral 
P - 
fertilIzer 

Applied mineral K fertilizer  

      (% of advisory 
dose) 

(% of 
advisory 
dose) 

Kg /ha Kg /ha Kg /ha Kg /ha patentkali* Kg/ ha KCl 

1 8 - 0 0 0 0 0 0 0 

2 8 Mineral PK 0 0 0 0 234 837 0 

3 4 Mineral NPK 0 40 0 201 234 837 0 

4 4 Mineral NPK 0 70 0 352 234 837 0 

5 4 Mineral NPK 0 100 0 503 234 837 0 

6 4 Pig slurry 40 0 5200 0 141 680 0 

7 4 Pig slurry 70 0 8900 0 70 563 0 

8 4 Pig slurry 100 0 12700 0 0 446 0 

9 4 ID 295 
(ammonium 
nitrate) 

40 0 707 0 234 837 0 

10 4 ID 295 
(ammonium 
nitrate) 

70 0 1192 0 234 837 0 

11 4 ID 295 
(ammonium 
nitrate) 

100 0 1760 0 234 837 0 

12 4 ID 596 
(ammonium 
sulphate) 

40 0 1795 0 234 0 417 

13 4 ID 596 
(ammonium 
sulphate) 

70 0 3117 0 234 0 417 

14 4 ID 596 
(ammonium 
sulphate) 

100 0 4488 0 234 0 417 

15 4 ID 322 (pig 
urine) 

40 0 13800 0 204 686 0 

16 4 ID 322 (pig 
urine) 

70 0 24500 0 181 573 0 

17 4 ID 322 (pig 
urine) 

100 0 35500 0 159 461 0 

18 4 LF DIG 40 0 17000 0 219 698 0 

19 4 LF DIG 70 0 28500 0 207 595 0 

20 4 LF DIG 100 0 40650 0 196 491 0 

21 4 Digestate 40 0 14600 0 187 716 0 

22 4 Digestate 70 0 24500 0 151 626 0 

23 4 Digestate 100 0  35200 0 115 536  0 
 

* Patentkali contains 30 % K2O and 42 % SO3  
      

 
2.2 Description of innovative products evaluated 

2.2.1 P295: Ammonium nitrate 
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Name of the innovative product: Ammonium nitrate from liquid fraction of manure of 
digestate 

Product ID on the NUTRIMAN FP: P295 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_295  

Product description:  

Ammonium nitrate is recovered from stripper scrubbers capturing volatilised (‘stripped’) 
ammonia in gaseous form back in a watery solution of nitric acid (‘scrubbing’). 

 

2.2.2 P322: Pig urine 

Name of the innovative product: Urine from pig manure by “VeDoWS” adapted stable 
construction system 

Product ID on the NUTRIMAN FP: P322 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_322  

Product description:  

It is a liquid organic fertilizer, derived from raw pig manure by an adapted stable construction. 
The product has a high N/P ratio and can therefore be applied on P-limited soils.  

 

2.2.3 P596: Ammonium sulphate 

Name of the innovative product: Ammonium sulphate from pig manure by on-farm 
scrubbing the air from the stables 

Product ID on the NUTRIMAN FP: P596 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_596  

Product description:  

Ammonium sulphate is recovered by scrubbing NH3 emissions coming from the pig manure 
with sulphuric acid. 

 

2.2.4 Other products 

The other products (liquid fraction of digestate, digestate) are not in the scope of Nutriman 
and are therefore not discussed in this report. For results on these products, we refer to the 
outcomes of ReNu2Farm and Nutri2Cycle.  

 

2.3 Experimental design of field demonstration 
Duration of the trial:  
2019 (maize): 
02/05/2019 (field preparation and sowing) – 25/09/2019 (harvest) 
Note: the preparation of the field trial already started on 15/02/2019.  
 
2020 (spinach): 

https://nutriman.net/farmer-platform/product/id_295
https://nutriman.net/farmer-platform/product/id_322
https://nutriman.net/farmer-platform/product/id_596


Annex 3: Technical test reports – P6 Inagro, P6.1 PCS & P6.2 ILVO 
 

13/04/2020 (sowing) – 02/06/2020 (harvest) 
Note: the preparation of the field trial already started on 25/02/2020 
 
Design of the trial 
Location: Wingene – Belgium 

 

Soil type: The selected field is located in central Flanders in a region with predominantly sandy 
soil textures. The field itself also has a sandy texture.   

According to the Belgian soil map (Van Ranst, Cys, 2000), the field‘s soil profile is categorized 
as a Z.c.h. soil-type. A soil with sandy texture, a somewhat dry drainage class (signs of rust 
deeper than 60 cm) and a postpodzol B-horizon.  

  

Agricultural history (pre-crop, tillage and recent organic fertilisations – not relevant for pot 
trials): 

Year Crop Catch crop  Organic fertilizer (type) Organic fertilizer 
(dose) 

2015  Italian Ryegrass 
(harvested) 

  

2016 Maize (silage) Italian Ryegrass 
(harvested) 

Cattle slurry 50 tons/ha 

2017 Maize (silage) None Cattle slurry 50 tons/ha 

2018 Early potatoes Italian Ryegrass 
(harvested) 

Cattle slurry 50 tons/ha 

 

2019 

Crop: maize 

Cultivar: Telias (Syngenta) 

Sowing density: 95 000 plants/ha 

 

2020 

Crop: spinach 

Cultivar: Spirico (Nunghems) 

Sowing density: 3 000 000 plants/ha 

 

 

Schematic overview of the trial: 

Although during field selection, homogeneity of the field was an important issue, the 
assumption that a field is completely homogenuous can never be made. Especially regarding 
nitrogen dynamics in the top soil layer – even on seemingly homogenic fields – large spatial 
differences can occur. As short term N-effects of RDFs are the main research topic of this field 
trial, it is necessary to try and reduce spatial variability of mineral N – both mineral N 
remaining in the soil over winter as mineral N coming available via N-mineralisation during 
the season – as much as possible.  
As the main parameter evaluating the N-availability from RDFs will be crop fresh and dry 
matter production. It is also vital to minimize all other effects that can reduce optimal crop 
development.   
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Eliminating the effects of spatial variability was done combining two methods : 

- Before establishing the trial lay-out, the field is divided in subsectors which are 

thoroughly investigated and sampled (preliminary screening). Any subsector showing 

divergent results on the parameters evaluated is eliminated from the trial.  

- The statistical design of the trial, using randomized block variation with included 

controls is designed to counter any undetected gradient on the field. According to 

EPPO PP 1/152 (4) the chosen design minimizes variation within the trial leaving 

enough degrees of freedom to estimate the residual variation.   

The preliminary screening of the field was performed in February, before any tillage was done 
on the field. The Italian ryegrass sown the previous summer was still present but had been 
eaten – fairly level – by grazing cattle until the beginning of winter. Before trial installation, 
the field was divided in 39 subsectors, taking into account only practically useful areas. 
Sprayer tracks, parcel entrances and areas along the edges of the field were excluded.   
The 39 seemingly uniform and practically useful sub-sectors were then intensely screened 
using: 

- visual and multispectral images detecting any differences in biomass development of 

the remaining Italian ryegrass,  

- analysis of the top soil layer (0-30 cm) detecting possible differences in chemical soil 

fertility and N-mineralisation potential,  

- penetrologger measurements for detection of soil compaction and penetration 

resistance.  

Every subsector measured 15 x 18 m. A schematic representation of all 39 subsectors is given 
in Figure 1Fout! Verwijzingsbron niet gevonden.. The plots themselves are shaded in grey 
(the references are plain white). The number of each lot holds information about the 
treatment applied (object) and the parallel. The fist figure of each number gives the parallel 
while the following two figures give the treatment applied. On the scheme also the fixed 
sprayer tracks used for applying pesticides by the farmer are given in blue. Between all plots 
sufficient manoeuvring space for the trial fertilizer machine is foreseen. The plots excluded 
based upon results from the preliminary screening are given in red. 
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Figure 1: Schematic overview of the field trial 

2.4 Demo conduct and agricultural practices 
A new trial fertilizer machine was developed within the Interreg NWE project ReNu2Farm. 
This machine is equipped with both a vacuum pump and injector coulters for applying organic 
liquid fertilizers with high viscosity and a hose pump with a tube system for applying pure and 
liquid fertilizers. Important to mention is that application of liquid manure or RDFs or pure 
liquid fertilizer are applied in exactly the same fashion as would be done using a manure 
injector or a hose pump system used in horticulture cropping. The trial fertilizer machine can 
be carried by a medium size tractor and can apply viscous (organic) slurries with an accuracy 
of 0.2 tons/ha using a vacuum pump system. Pure liquid (mineral) fertilizers can be applied 
using a hose pump system which can apply these fertilizers with an accuracy of up to 10 kg/ha. 
 
To prevent ammonia volatilisation during application, the RDFs were injected directly into the 
soil, followed by mixing the RDFs with the top layer of the soil.  
 
Table 2: Important dates during the trial in 2019 

Date Action 

15/02/2019 Drone image for preliminary screening 

19/02/2019 Penetrologger measurements 

28/03/2019 Soil sampling of top soil layer for preliminary screening 

18/04/2019 Application of AMNITRA and AMSULFA 

16/04/2019 Soil sampling for chemical fertility per block 

24/04/2019 Application of other RDFs and pig manure 

30/04/2019 Application of mineral N on gross plots 

01/05/2019 Plowing 

02/05/2019 Field preparation and sowing   

10/05/2019 Application of mineral P and K fertilizer within the gross plots 

10/05/2019 Application of mineral NPK outside of the gross plots 

10/05/2019 Visual evaluation emerging sprouts 
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26/06/2019 Evaluation of crop growth via remote sensing 

07/08/2019 Evaluation of crop growth via remote sensing 

18/09/2019 Harvest outside of the gross plots 

19/09/2019 Harvest, yield determination and crop sample taking in block 4 

25/09/2019 Harvest, yield determination and crop sample taking in block 1-3 

02/10/2019 Soil samples of top layer (0-10 cm) for soil biology (nematodes) evaluation 

14/10/2019 Soil samples (0 -90 cm) for residual nitrate determination 

29/10/2019 Incorporation of the stubs and levelling of the field by spit milling. 

 
Table 3: Important dates during the trial in 2020 

Date Action 

25/02/2020 Soil sampling per plot, measurement of mineral N content  

24/03/2020 Application of pig slurry, LF dig, pig urine and digestate 

24/03/2020 Application of mineral N and P  

24/03/2020 Incorporation of fertilisers applied, immediately after application 

25/03/2020 Application of ammonium nitrate and ammonium sulphate  

25/03/2020 Incorporation of fertilisers applied, immediately after application 

26/03/2020 Application of mineral K and S (haspargit) 

13/04/2020 Sowing  

29/04/2020 Drone scan of the field (micasense) 

7/05/2020 Visual evaluation 

10/05/2020 Strong wind and damage to the young plants (dust) 

10/05/2020 Irrigation during intense wind to prevent wind damage (10 l/m²) 

13/05/2020 Drone scan of the field (micasense) 

15/05/2020 Irrigation 25 l/m² 

26/05/2020 Irrigation 25 l/m² 

1/06/2020 Visual evaluation 

2/06/2020 Drone scan of the field (micasense) 

2/06/2020 Harvest, yield determination and crop sample taking 

3/06/2020 Soil sampling per plot, measurement of mineral N content  

26/09/2020 Harvesting of the maize 

28/10/2020 Soil sampling per plot, measurement of mineral N content  

 
 
Table 4: Measurements and analysis done on the crop after harvest 

Measurement  Unit Method used  

Fresh aboveground biomass kg/ha Cutting and weighing all aboveground biomass on 
a surface of 24 m² per plot 

Dry matter content % Drying at 55 °C  

Total N content g/kg fresh Dumas N 

Total P content g/kg fresh Destruction with HNO3 and HCl, measurement: 
ICP_AES 

Total K content g/kg fresh Destruction with HNO3 and HCl, measurement: 
ICP_AES 

 
Data were processed using the statistical program ‘R’. 
 

3. Observations 
3.1 Meteorological conditions 
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Weather conditions were measured using a weather station which was placed at the nearby 
farm. The distance between the weather station and the field trial was less than 500 m. 
Precipitation (tipping bucket) and temperature (on hourly basis) were measured.  
 
2019: 
During the preliminary screening (February), weather conditions were exceptionally dry. 
Average temperatures were normal but daytime temperatures were very high while night 
temperatures were lower than normal. Installation of the field trial (end of april) was done in 
very dry (and relatively hot) conditions. May was colder and dryer then normal. For maize 
these circumstances were not optimal (too cold). The precipitation shortage did not cause 
any problems in this period as crop demand was low but soil conditions already became dryer 
than normal. Luckily the first half of June was wet, supplying the soil and crop with some much 
needed moisture.  
July was exceptionally dry and hot. At the end of July the temperature record in Flanders was 
broken. The highest air temperature registered by the weather station nearby was 42,94 °C! 
This occurred at the end of dry and hot period of almost a month, in which the maize 
experienced severe draught related stress. Lack of moisture meant the maize could not cool 
down sufficiently. The dry conditions in July also implicate that availability of water 
(depending on heterogeneous soil properties) will have had a far larger effect on crop 
development than nitrogen availability. August and September remained very dry, only after 
harvest, the last days of September, regular precipitation occurred and continued in October 
and November. 
 

 
Figure 2: Weather conditions during the trial. 

 
2020: 
Weather conditions during the trial were extremely dry (Figure 3). Between sowing and 
harvest, the field received only 12 l/m² of rain. To make matters worse, a storm (without 
significant rain) occurred shortly after emergence of the young sprouts, when the plants are 
most vulnerable to damage by dust. Wind speeds up to 7-8 Beaufort were measured. There 
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was even a dust storm in the region (highly unusual) large enough to be reported in national 
media. 
In an attempt to reduce dust damage to the small plants, the field was irrigated during the 
storm. Nonetheless, significant damage occurred. 
During the final stage of the crop growth, the spinach was irrigated twice with a total of 50 
l/m². This was still not sufficient for the crop and additional irrigation was not possible due to 
lack of irrigation water. 

 
Figure 3: Weather conditions during the trial. 

 
3.2 Visual observations 

A score was given by a trained technician (values range from 1 = very bad crop stand to 9 = 
excellent crop stand).  
 
2019: 
No significant differences in crop stand after emergence were observed between products 
used or dose applied. However, in block 4 emerging maize sprouts were rated significantly 
worse compared to the other blocks.  
 
2020: 
In block 4, damage from wind erosion was most severe, resulting in significantly different 
results (Figure 4). Therefore, the decision was made to omit block 4 from the datast and 
analyse crop date using only the first three blocks.  
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Figure 4: Remote sensing image (NDVI) showing the effect of wind erosion shortly after the storm of may 9-10. 

 
3.3 Analytical observations 

2019: 
Comparison of fresh yields measured showed no differences can be distinguished between 
products used or doses applied. In block 2 however, fresh yield was significantly lower than 
in block 3 and 4. 
Comparison of dry yields measured showed no differences between products applied. 
Comparing doses applied however, the ANOVA analysis indicates a significant difference in 
dry yield.  
For the total N-uptake, no differences between products applied, doses applied or block could 
be observed.  
 
2020: 
Fresh yield 
Due to extreme dry conditions and wind erosion during the trial, variability was high, making 
it difficult to discover any statistical differences. Nonetheless, when comparing the RDFs 
applied, ammonium nitrate appears to perform significantly worse than pig slurry, the 
product that gave the highest yield. All other products performed intermediary. Both 
references performed significantly worse than all RDFs tested, except for ammonium nitrate. 
When comparing the doses applied we can see that no N performs significantly worse than 
40% of the advice, which in turn performs significantly worse than 70% or 100% of the advised 
dose. Between 100% and 70% of the advised dose, there was no difference.  
 
Dry yield 
Ammonium nitrate appears to perform significantly worse than pig slurry and ammonium 
sulphate, the products that gave the highest yields. All other products performed 



Annex 3: Technical test reports – P6 Inagro, P6.1 PCS & P6.2 ILVO 
 

intermediary. Both references performed significantly worse than all RDFs tested, except for 
ammonium nitrate. When comparing the doses applied we can see that no N performs 
significantly worse than 40% of the advice, which in turn performs significantly worse than 
70% or 100% of the advised dose. Between 100% and 70% of the advised dose, there was no 
difference. 
 
N uptake 
Significant differences in N uptake between a number of RDFs applied could be detected. In 
general, the same pattern can be seen. Most RDFs realize a relatively high N-uptake. 
Ammonium nitrate realizes a lower N-uptake (significantly lower than some RDFs) and both 
references realize the lowest N-uptake.  
When comparing the doses applied we can see that no N performs significantly worse than 
40% of the advice, which in its turn performs significantly worse than 100% of the advised 
dose. 70% of the advised dose does not perform significantly different from 40% or 100% of 
the advisory dose.  
 

4. Demonstration event 
 

  Details of the event 

Title of event:  Demo event on recovered nutrients 

Date: 17/07/2019 

Location: Wingene – Belgium 

Organiser: Inagro, UGent, Biogas-E 

No. of participants: 39 

Link to the video: Not applicable (live event) 

Link to event report: 2019-07-17_P6 Inagro_T4.1_Demo event on recovered nutrients_report 

 

  Details of the event 

Title of event:  Webinar on recycling-derived fertilizers 

Date: 18/06/2020 

Location: Wingene – Belgium 

Organiser: Inagro 

No. of participants: 57 

Link to the video: https://www.youtube.com/watch?v=rBNntAX8Gyk&t=1574s  

Link to event report: 2020-06-18_P6 Inagro_T4 1 _Webinar 

 
 

5. Conclusion 
2019: 
Weather effects were extreme and decisive in this experiment. Preliminary screening of the 
field succeeded in filtering out a part of the soil variability (which is inherent for fields of this 
size) but overall, it was clear availability of water and not availability of nitrogen was the main 
factor influencing crop growth.   
Nonetheless, some conclusions could be made:   

- Some RDFs are highly variable when it comes to N, P and K content. Certainly for pig 

manure, digestate and liquid fraction of digestate this was the case. Sometimes 

https://www.youtube.com/watch?v=rBNntAX8Gyk&t=1574s
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differences in nutrient content measured in samples taken in stables before trial 

installation and samples taken at trial installation could be as high as 50%. This 

emphasizes the importance of product homogenisation and in field storage (for the 

time needed for analysis) of these products before trial installation.    

- There appeared to be an effect of the amount of nitrogen applied on the dry matter 

yield. Both parameters are negatively correlated. This may be explained by salt-

induced stress caused by fertilizer application in these extremely dry circumstances.  

- Even after severe leaching, residual nitrate in the soil after harvest was highest on 

plots fertilized with mineral NPK, and lowest on plots receiving no N. This difference 

is significant. All RDFs applied had intermediate residual nitrate values. 

 
2020: 
Also in 2020, weather conditions had a decisive and unwanted impact on the trial results. 
Water availability was an important factor influencing crop development, and a sandstorm 
introduced extra variability into the trial results. Irrigation could mitigate the worst effects 
caused by the weather. Still, it was necessary to omit a 4th parallel from the processed 
dataset.  
During trial, one product stood out. All plots where ammonium nitrate was applied showed 
aberrant crop development. Seedling growth stalled and seedlings turned yellow. This effect 
was mitigated somewhat when irrigation boosted crop growth, but it remained visible until 
harvest and was reflected in the yield and N-uptake figures.  
This effect appeared to be linked with the very dry circumstances and the fact that soil was 
not ploughed after RDF application. Seeds were thus deposited into soil in which the applied 
RDFs were mixed into. Ammonium nitrate seemed to harm the development of the 
seedlings. This effect cannot yet be explained.  
At harvest, no clear differences in nitrate content in the soil could be observed. All 
remaining nitrate was still present in the top soil layer. In some objects (ammonium nitrate, 
ammonium sulphate, pig urine and NPK mineral) a rather high concentration of ammonium 
was measured in the top soil layer at harvest (two months after application). Nitrification 
may have been slower than usual due to dry conditions. Therefore volatilization of ammonia 
may also have been substantial for some RDFs. 
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OBJECTIVES 

Three organic materials with phosphorus (P) included were tested in a greenhouse demo trial. 

In this trial, the efficiency of P included in the materials to fertilize plants, was evaluated. Not 

all P is as available as well soluble mineral fertilizer. For the same dose of P, the yield and P 

uptake by the crop can therefore differ between the mineral P fertilizer and the organic 

materials. The phosphorus fertilizer efficiency (PFE) for P present in organic materials can be 

calculated by this test.  

 

Description of the demonstration 
List of treatments 

Table 1. List of the treatments 

Treatment n° Product Product dose 
(ton/ha) 

P dose 
(kg P2O5/ha) 

1 - - 0 

2 Tripel super phosphate - 0 

3 Tripel super phosphate - 45 

4 Tripel super phosphate - 90 

5 P264 35 90 

6 P270 2.0 90 

7 P280 2.4 90 

 
All materials were mixed with a soil low in P and 11.5 kg was put in rectangular pots with 
dimensions of 0.38 m x 0.41 m x 0.07 m (W x L x H). All treatments except the blank 
(treatment 1) also received sufficient N, K, Mg for non-limitative grass growth. All 
treatments had 3 replicates. 
 

Description of innovative products evaluated 
P264: Agrogas digestate 

Name of the innovative product: Liquid and solid (dried) fraction digestate from manure 
and energy maize by “Agrogas process” 

Product ID on the NUTRIMAN FP: P264 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_264 

Product description:  

Characteristics of digestates in general are: multi-nutrient (N, P, K,..) soil improver or fertiliser 
that have been homogenised, mostly hygienised (cfr EC1069/2009 (animal by-products)) and 
have a higher NRV compared to the initial feedstocks. 

 
5.1.1 P270: NPirriK digestate 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by “Arbio and NPirriK-project” process 

Product ID on the NUTRIMAN FP: ID 270 
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Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description:  

An easy to distribute pellet from a liquid and solid fraction of digestate. 

5.1.1 P280: IMOG compost 

Name of the innovative product: Green compost from green waste by “IMOG” process 

Product ID on the NUTRIMAN FP: P280 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280 

Product description:  

Green compost is the stable, hygienic and humus-rich end product of the composting of 
organic biological waste streams (i.c. ‘green waste’). 

Table 2. Characteristics of the three products used in the demo trial 

Parameter P264 Agrogas 
digestate 

P270 NPirriK 
digestate 

P280 IMOG 
compost 

Dry matter content (%) 84.8 81.0 52.3 

Organic matter (%/fresh) 51.0 56.3 22.1 

Organic carbon (%/fresh) 27.9 30.8 13.0 

pH 8.0 9.4 8.88 

EC (µS/cm) - - 1029 

Total N (kg/t fresh) 29.6 24.1 9 

NH4 (mg N/L) 156.8 168.4 12.7 

NO3 (mg N/L) 8.7 48.3 7.9 

Total P (kg P2O5/t fresh) 44.5 37.5 2.6 

Total K (kg K2O/t fresh) 18.5 30.1 6.0 

Total Mg (kg MgO/t fresh) 12.8 12.6 5.1 
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Experimental design of field demonstration 

Duration of the trial: 1/7/2020-16/9/2020 
Design of the trial 
Location: greenhouse P109, ILVO, Plant, Merelbeke, Belgium 

Soil type: sandy loam 

Agricultural history: organic meadow 

 

Crop: Westerwolds ryegrass 
 

Demo conduct and agricultural practices 

After mixing of the soil with the fertilisers (see above), Westerwolds ryegrass was sown. 
Pots were watered three times every week or more when needed. Every 3-4 weeks, grass 
was cut, weighed, dried (70°C) and weighed again for every pot. This was done on 20/7/20, 
06/08/20, 25/08/20 and 16/09/20. After the last harvest, the dried grass of all 4 clippings 
was combined per pot, milled and analysed for P content (destruction with aqua regia and 
measurement by ICP-OES). The total P uptake was calculated as the dried grass mass 
multiplied by the grass P content. The P use efficiency (PUE, %) of the product was 
calculated as the total P uptake with the product (at dose 90 kg P2O5/ha) divided by the 
total P uptake (at dose 90 kg P2O5/ha)  of tripel super phosphate. 

 

Observations 
5.1 Visual observations 

Grass grow well, with visually more biomass for increasing TSP dose. 
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5.1 Analytical observations 
Results of yield, P content of the grass, P uptake by the grass and P use efficiency (PUE) are 
shown in Table 3. The P availability in Agrogas digestate is close to mineral fertiliser, 
whereas the PUE is somewhat lower for NPirriK digestate and IMOG compost. 
 
Table 3. Results from the demo trial, with average yield, P content of the grass, P uptake by 
the grass and P use efficiency (PUE). Average of 3 replicates, standard deviation in brackets. 
ADM: absolute dry matter  

yield total 
(g dry/pot) 

P content 
(g/kg ADM) 

P uptake 
(mg P/pot) 

PUE 
(%) 

Blank 32 2,8 84 
 

TSP 0 kg P2O5/ha 57 1,8 97 
 

TSP 45 kg P2O5/ha 63 2,4 140 
 

TSP 90 kg P2O5/ha 65 3,0 184 
 

P264 Agrogas digestate (90 kg P2O5/ha) 65 2,9 181 98% (5%) 

P270 NPirriK digestate (90 kg P2O5/ha) 62 2,6 153 83% (3%) 

P280 IMOG compost (90 kg P2O5/ha) 66 2,4 153 83% (3%) 
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Demonstration event 
 

  Details of the event 

Title of event:  Demo en workshop over gebruik van gerecupereerde nutriënten in 
meststoffen op het landbouwbedrijf (Use of recovered nutrients in farm 

fertilizers) 

Date: 15/09/2020 

Location: Merelbeke, Belgium 

Organiser: ILVO 

No. of participants: 36 

Link to the video: not applicable (live event) 

Link to event report: 2020-09-15_P6.2_T4.2_workshop demo_report 

 
 

Conclusion 
One day before the end of the trial, the demo trial was shown during the Nutriman 
workshop “Use of recovered nutrients in farm fertilizers” at ILVO, Merelbeke. First results 
were shown and participants could observe the differences in grass growth between the 
pots with different organic materials as P fertilisers. In the final result, it was shown that the 
P use efficiency of P264 Agrogas digestate was near 100% (similar to triple superphosphate), 
whereas the P in P270 NPirriK digestate and P280 IMOG compost was somehow less 
available (P use efficiency of on average 83%). Not all P in these products is immediately 
available for the crop. However, on the long term all P contributes to the soil P stock and 
can become available to the crop. 
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OBJECTIVES 

The most efficient and sustainable way of recycling nitrogen (N), phosphorus (P), other 

nutrients and carbon in the farming system, is recycling on the farm itself. One way of doing 

this is farm composting of crop residues and other farm organic materials. Composting is the 

controlled aerobic breakdown and transformation of a mix of organic waste streams as crop 

residues, feed residues, straw, solid animal manure, wood chips, etcetera. The composting 

process is performed by the activity of micro organisms and fungi. After a few months of good 

processing, the compost is mature and ready for use. 

Farm composting requires some skills and knowledge, therefore it is demonstrated to 

interested farmers. 

 

Description of the technology 

Name of the technology: Technology for N&P recovery as compost starting from organic 

waste with farm composint process 

Technology ID on the NUTRIMAN FP: T292 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/technology/id_292 

 

Technology description: 

By farm composting, farm waste streams are processed and a valuable product, compost, is 

produced. In this compost, recovered N and P are present, but also stable organic matter. In 

this way, compost can act as a soil improver and reused on the farm.  

It is important to start with a mix of green (gras clippings, manure, crop residues, etcetera) 

and brown materials (wood chips, straw, etcetera) in a 50-50 ratio (shown during the 

demonstration). Large parts should be chopped beforehand. Target C/N ratio is 30/1 in the 

resulting start material. If wished, a compost starter and clay (5-10%) can be added. Make 

windrows (shown during the demonstration) with the start materials in layers: heaviest 

materials should be on top. Do not make the windrows larger than the compost turners 

capacity. Cover the windrows with a compost blanket (shown during the demonstration). 



Annex 3: Technical test reports – P6 Inagro, P6.1 PCS & P6.2 ILVO 
 

  

It is important to control the composting conditions and take actions if necessary (control 

actions are shown during the demonstration). The temperature should not increase above 

65°C in order to preserve beneficial organisms and prevent burning of organic matter. To 

decrease too high temperatures, turn the compost (compost turning is shown during the 

demonstration). More wood chips can be added if necessary. The CO2 content should not 

increase above 16%, otherwise oxygen deficiency and anaerobic circumstances will ocur and 

aerobic organisms will die. To decrease the CO2 content, turn the compost add a slow speed. 

More brown materials can be added if necessary. 

Also the water content is important. If the compost is squeezed by hand, only one drip should 

appear (shown during the demonstration). If the compost is too wet, oxygen deficiency will 

occur and structure collapses. In this case, dry materials as straw, wood chips and mature 

compost can be added. Cover the piles well and ensure good drainage. If the material is too 

dry, the composting process will stop. Add water during turning and remove the compost 

blanket during rain events. 
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Technology demonstration event 
 

  Details of the event (1) 

Title of event:  Improving soil fertility is improving the future 

Date: 10/09/2019 

Location: ILVO Merelbeke + UGent Melle 

Organiser: ILVO, Vlaco, Provincie Oost-Vlaanderen, UGent, PCG 

No. of participants: 86 

Link to the video: not applicable (live event) 

Link to event report: 2019-09-10 P6.2 NUTRIMAN_event_report_demo compost digestate 

 

 
  Details of the event (2) 
Title of event:  Demo en workshop over gebruik van gerecupereerde nutriënten in 

meststoffen op het landbouwbedrijf (Use of recovered nutrients in farm 
fertilizers) 

Date: 15/09/2020 

Location: Merelbeke, Belgium 

Organiser: ILVO 

No. of participants: 36 

Link to the video: not applicable (live event) 

Link to event report: 2020-09-15_P6.2_T4.2_workshop demo_report 
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Conclusion 

Farm composting is an important technology to recycle nutrients on the farm itself. Many 

farmers are interested, but lack skills and knowledge on how to perform farm composting. 

During two demonstrations in 2019 and 2020, ILVO invited farmers and other stakeholders to 

the ILVO compost site and showed details of this technology. The start of farm composting 

was discussed, the windrows were shown, the necessary measurements of temperature, CO2 

concentration and humidity were demonstrated and the use of a compost turner was 

demonstrated. In addition, the characteristics of the end product and the application 

methods were discussed. There were several questions of interested farmers that were 

tackled in small groups (see Q&A section of the event report and on the Farmer Platform). By 

this demonstration and the passed information in the practice abstract, infosheet and training 

material, farmers should be able to start with this technology themselves. 
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OBJECTIVES 

To demonstrate the capacity of composts to replace standard fertilizers, a demonstration trial 

with Acer campestre was set up in 2019. In this trial, three fertilizer rates were compared with 

each other. A standard dose of Osmocote was used as a reference and compared to 

treatments where compost was mixed in the substrate. 

 

Description of the demonstration 
List of treatments 

Table 1. List of the treatments 

Treatment n° Substrate Fertiliser Applied fertiliser 
dose 

1 100% peat CRF (N + P) 50% 

2 100% peat CRF (N + P) 75% 

3 100% peat CRF (N + P) 100% 

4 40% peat + 60% compost N 15% 

5 40% peat + 60% compost N 40% 

6 40% peat + 60% compost CRF (N + P) 40% 

 
Young Acer campestre (1+0) was potted in a 100% peat substrate or 40% peat mixed with 
60% compost. To be able to show the fertilizing effect of compost, the total amount of 
nitrogen (N) was kept equal within comparative treatments. The lowest fertilizer dose (-50% 
CRF) could not be reached with the compost-peat mixture because of a too high internal N-
content. Therefore it was decided to compare singular N addition to CRF (N+P) addition. 
All treatments had three replicates and each plot consisted of about 5 trays with 6 plants on 
the container field and one tray in a lysibox (36 plants per plot x 3 replicates = 1 treatment). 
Not all treatments had exactly the same amount of plants accounted for in the trial because 
of an issue with the irrigation. Some plants were irregularly irrigated and could not be counted 
in the trial due to their different treatment. 
 

Description of innovative products evaluated 

Name of the innovative product: Compost from green waste and pre-digested vegetable, 
fruit and garden wastes by “IOK Afvalbeheer” 

Product ID on the NUTRIMAN FP: P272  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_272 

Product description:  

VegetableFruitGarden-compost is the stable, hygienic and humus-rich end product of the 
composting of organic biological waste streams. It is a secondary raw material containing the 
stable organic material and the inorganic mineral fraction. The high temperature during the 
process means that compost is free of pathogens, insect larvae and weed seeds. 
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Table 2. Characteristics of the products used in the demo trial 

Parameter 100% peat 40% peat + 60% 
compost 

Tropicote (N) Osmocote 
(CRF) 

pH H2O 5.22 6.96   

EC (mS/cm²) 112 870   
Nitrate N (mg/l) < 5.65 90.4 14.4% 6.6% 

Ammonium N (mg/l) 4.67 2.18 1.1% 8.4% 

Phosphorus (mg/l) 14.1 203.75  2.9% 

Potassium (mg/l) 82.25 1964  9.1% 

Calcium (mg/l) 941.4 2043.65 26.3%  

Magnesium (mg/l) 194 486  0.8% 

Sulfates (mg/l) 197.7 365   

Sodium (mg/l) 59.65 136.5   

Chlorides (mg/l) 34.3 577.5   

Iron (mg/l) 1.15 4.6  0.45% 

Manganese (mg/l) 9.45 11.5  0.06% 

 
 

Experimental design of field demonstration 
Duration of the trial: 15/5/2019-15/10/2019 
Design of the trial 
Location: Proefcentrum voor Sierteelt, Schaessestraat 18, 9070 Destelbergen, BVO, 
kraan 140  

Crop: Acer campestre 

Demonstration set-up: random block design 
 

Demo conduct and agricultural practices 

Acer campestre was potted in 1.5L pots containing the peat or peat-compost substrate on 
May 15th, 2019 and placed on a container field. They were trimmed on May 26th, 2019. 
Sprinklers were used for irrigation and irrigation was automated based on irradiation sum 
(480L every 1280 J/cm²). September 30th, 2019 growth (length and diameter) and root quality 
were measured for quantitative comparison between treatments. 

The nutrient content for N and P in the treatments is illustrated in Table 3. 

Table 3. N and P content and fertiliser dose for all treatments in the demonstration 

 Reference substrate Compost substrate  

Treatment C1  C2  C3  G1  G2  G3    

Fertilizer type  CRF  CRF  CRF  N pure  N pure  CRF    

Fertilizer dose  50%  75%  100%  15%  40%  40%    

N (g/L)  0,34  0,51  0,68  0,20  0,37  0,36    

N mineralisation 
(g/L)  

0,00 0,00 0,00 0,30 0,30 0,30 
  

P (g/L)  0,10  0,15  0,19  0,20  0,20  0,27    

K (g/L)  0,30  0,41  0,52  1,96  1,96  2,14    
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Weather characteristics 

The mean temperature and precipitation during the growing season in which the 
demonstration trial stood outside on the container field is given in Figure 1. 

 

 
Figure 1. Course of average temperature and precipitation during growing season 2019 

 

Observations 
5.1 Visual observations 

The quality of the rooted Acer campestre was low and differed between treatments. 
However, after two months, the differences disappeared. At the end of the season, beginning 
October, a decreased growth was clearly seen in the treatments with compost. 
 

5.2 Analytical observations 
Length and root quality were measured at the end of the growing season for all treatments. 
Additionally, nutrient contents in the substrates were analysed. 
By mixing the standard substrate with compost, some important substrate parameters have 
changed. An increase in pH is clearly seen (pH 7), which may have a negative effect on growth 
since the optimal range for Acer campestre is 5 - 5.5. The EC also increased (8-fold), which 
means a higher salt percentage and also a possible impact on plant growth (Table 2).  
Figure 2 shows plant death in the demonstration trial, indicating that the suboptimal pH and 
EC had a large impact on the plants. 
Effect of fertiliser dose: in the 100% peat substrate, fertiliser dose had no effect on growth. 
All plants had on average the same height. In the 40% peat + 60% compost substrate, we 
observed a large uniformity in length of the plants. The different nutrient doses had no effect 
on growth (Figure 3). 
Root quality of Acer campestre grown in 60% compost + 40% peat was low, explaining the 
small growth and indicating that the suboptimal pH and high EC may have had a large effect 
on these plants (Figure 4). 
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Nitrogen leaching is shown in Figure 5 and indicates high amount of N leached from the 60% 
compost + 40% peat mixtures. This can be explained by lower root development and hence 
uptake by the plants. Leaching was highest in the first month of the demo trial, showing the 
high availability of nutrients at the beginning of the growing season, which cannot be used by 
the plant since it still is small and has too low developed roots for an optimal root uptake. 
 

 
Figure 2. Number of Acer campestre in the demonstration and percentage of plants that died 

 

 
Figure 3. Average length of Acer campestre at the end of the growing season for all treatments 
(left) and per substrate (right) 
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Figure 4. Distribution of root quality among treatments  
 
 

 
Figure 5. N leaching during the growing season for both substrates with Acer campestre 
 

Demonstration event 
 

  Details of the event 

Title of event:  Workshop and demo 
Duurzaam telen door hergebruik van nutriënten 

Date: 15/10/2019 
Location: Destelbergen, Belgium 

Organiser: PCS 

No. of participants: 49 

Link to the video: not applicable (live event) 

Link to event report: 2019-10-17_P6.1_T4.1_T4.2_NUTRIMAN_event_report_Workshop 
and demo 
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Conclusion 
The demonstration was held on October 15th, 2019 at PCS, Destelbergen and combined with 
a Nutriman Workshop. The set up of the demo was shown and the participants could stroll 
along the different plots on the container fields. The conclusions were that lower fertiliser 
doses are equal to higher ones, so decreasing nutrient doses is advisable; for Acer campestre, 
compost is not an ideal fertiliser – when used in high quantities – since the plants cannot 
tackle the high pH and EC in composts. 
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OBJECTIVES 

To demonstrate the capacity of composts to replace standard fertilizers, a demonstration trial 

with Chrysanthemum ‘Merlino’ was set up in 2019. In this trial, three fertilizer rates were 

compared with each other. A standard dose of Osmocote was used as a reference and 

compared to treatments where compost was mixed in the substrate. 

 

Description of the demonstration 
List of treatments 

Table 1. List of treatments 

Treatment n° Substrate Fertiliser Applied fertiliser 
dose 

1 100% peat CRF (N + P) 50% 

2 100% peat CRF (N + P) 70% 

3 100% peat CRF (N + P) 100% 

4 40% peat + 60% compost N 40% 

5 40% peat + 60% compost N 30% 

6 40% peat + 60% compost CRF (N + P) 30% 

 
Rooted cuttings of Chrysanthemum were potted in a 100% peat substrate and 40% peat mixed 
with 60% compost. To be able to show the fertilizing effect of compost, the total amount of 
nitrogen (N) was kept equal within comparative treatments. The fertiliser doses of our 
reference treatment could not be reached with the compost-peat mixture because of a too 
high internal N-content compared to the peat substrate. Therefore it was decided to compare 
using compost with singular N addition and CRF (N+P) addition. 
The demonstration was conducted on a container field in open air. All treatments had three 
replicates and each plot consisted of 6 plants on the container field and two plants in a lysibox 
(8 plants x 3 replicates = 1 treatment). 
 

Description of innovative products evaluated 

Name of the innovative product: Compost from green waste and pre-digested vegetable, 
fruit and garden wastes by “IOK Afvalbeheer” 

Product ID on the NUTRIMAN FP: P272  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_272 

Product description:  

VFG-compost is the stable, hygienic and humus-rich end product of the composting of organic 
biological waste streams. It is a secondary raw material containing the stable organic material  
and the inorganic mineral fraction of the VFG-waste the composting process started with. The 
high temperature during the process means that compost is free of pathogens, insect larvae 
and weed seeds. 
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Table 2. Characteristics of the substrates and fertilisers used in the demo trial 

Parameter 100% peat 40% peat + 
60% compost 

Tropicote 
(N) 

Osmocote 
(CRF) 

PG mix 

pH H2O 6.2 6.74    

EC (mS/cm²) 147 799    

Nitrate N (mg/l) <5.65 138.99 14.4% 6.6% 5.2% 

Ammonium N (mg/l) 6.22 4.28 1.1% 8.4% 8.8% 

Phosphorus (mg/l) 7.05 177.65  2.9% 16% 

Potassium (mg/l) 15.35 1580.75  10% 18% 

Calcium (mg/l) 2012.95 2276.35 26.3%   

Magnesium (mg/l) 248.65 494.85  0.8% 0.8% 

Sulfates (mg/l) 275.6 390.5   19% 

Sodium (mg/l) 34.45 112.5    

Chlorides (mg/l) 52.1 513.8    

Iron (mg/l) 0.7 3.35  0.09% 0.09% 

Manganese (mg/l) 5 11.7  0.06% 0.16% 

 
Experimental design of field demonstration 

Duration of the trial: 15/5/2019-15/10/2019 
Design of the trial 
Location: Proefcentrum voor Sierteelt, Schaessestraat 18, 9070 Destelbergen, BVO, 
kraan 140  

Crop: Chrysanthemum ‘Merlino’ 

Demonstration set up: randomised block design 

 

  
Figure 1. Pictures of the demonstration set-up 
 

Demo conduct and agricultural practices 

The fertilisers were mixed together with the substrate in a concrete mixer before potting. 
Rooted cuttings of Chrysanthemum ‘Merlino’ were potted in 3 L pots containing the peat or 
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peat-compost substrate in week 19. The drip irrigation was automated based on irradiation 
sum and the plant needs at the time of season (range: 250-500 ml/pot every 500-600 J/m²). 
Weed was removed when necessary. End of October 2019, growth (height and diameter) and 
plant quality were measured for quantitative comparison between treatments. 

The nutrient content for N and P in the treatments is illustrated in Table 3. 

Table 3. N and P content and fertiliser dose for all treatments in the demonstration 

 Reference substrate Compost substrate 

Treatment C1  C2  C3  G1  G2  G3  

Fertiliser type  CRF  CRF  CRF  N pure  N pure  CRF  

Fertiliser dose  50%  70%  100%  40%  30%  30%  

N (mg/L)  315 439 624 397 311 326 

N mineralisation 
(mg/L)  

0 0 0 300 300 300 

P (mg/L)  147 202 287 178 178 256 

K (mg/L)  273 377 531 1581 1581 1726 

 

Weather characteristics 

The mean temperature and precipitation during the growing season in which the 
demonstration trial stood outside on the container field is given in Figure 2. 

 

 
Figure 2. Course of average temperature and precipitation during growing season 2019 

 

Observations 
5.1 Visual observations 

The timing of the first bloom varied strongly, however, no direct link with the treatment could 
be made. Visual plant quality was clearly different between treatments. 
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5.2 Analytical observations 

Plant height, diameter and quality were measured at the end of the growing season for all 
treatments. Additionally, nutrient contents in the substrates were analysed. 
By mixing the standard substrate with compost, some important substrate parameters have 
changed. A small increase in pH was observed (0.5 pH), while the EC increased from 150 till 
800 mS/cm² (Table 2).  
Plant height was not affected by the amount of nutrients in the substrate. The average height 
of all plants did not differ statistically for all fertiliser doses combined with the peat-compost 
substrate (17.9 +- 1.27 cm), nor with the 100% peat substrate (17.6 +- 1.19 cm) (Figure 3). 
Plant diameter was affected by the type of fertiliser used in the demonstration trial. The 
plants benefitted from the extra nutrients (P, K) provided by the CRF’s more than a 10% higher 
N-dose, but there was no differences between plants grown in peat or the compost-peat 
mixture (Figure 4). 
Plant quality was variable for plants grown in the 100% peat, while less variety was seen in 
the peat-compost mixture, which is an advantage. Chrysanthemums grown in the peat-
compost mixture had a higher quality score than those in the 100% peat. Also using CRF’s had 
a negative effect on plant quality in comparison with singular N (Figure 5). 
Nitrogen leaching is shown in Figure 6 and indicates a high amount of N leached from the 100 
% peat substrate. Comparable treatments are indicated in the same colour in the graph. 
Nutrient leaching in Chrysanthemum could hence be limited by using compost instead of 
mineral fertilisers.  

 
Figure 3. Height of the plants (cm) at the end of the growing season for all treatments 
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Figure 4. Plant diameter at the end of the growing season for all treatments 
 
 

 
Figure 5. Quality score (1-5) for Chrysanthemum in 40% peat + 60% compost (G1-G3) and 
100% peat (C1-C3) 
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Figure 6. N leaching (%) during the growing season for 40% peat + 60% compost (G) and 100% 
peat (C) 
 

Demonstration event 
 

  Details of the event 
Title of event:  Workshop and demo 

Duurzaam telen door hergebruik van nutriënten 

Date: 15/10/2019 

Location: Destelbergen, Belgium  

Organiser: PCS 

No. of participants: 49 

Link to the video: not applicable (live event) 

Link to event report: 2019-10-17_P6.1_T4.1_T4.2_NUTRIMAN_event_report_Workshop and 
demo 

 
 

Conclusion 
The demonstration was held on October 15th, 2019 at PCS, Destelbergen and combined with 
a Nutriman Workshop. The set up of the demo was shown and the participants could stroll 
along the different plots on the container fields. The conclusions were that compost is a good 
fertiliser for Chrysanthemum since it can replace a high amount of mineral fertilisers and 
reach the same size of plants, but with a better plant quality. Additionally, lesser nitrogen 
losses through leaching are achieved by using compost. 
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OBJECTIVES 

In 2019 we demonstrated that compost had an adverse effect on Acer campestre. To rule out 

the low plant quality and long period of drought as cause, the demonstration trial was 

repeated in 2020. We aimed to demonstrate the capacity of composts to replace standard 

fertilizers. A standard dose of Osmocote with a peat-based substrate was used as a reference 

and compared to treatments where compost was mixed in the substrate. 

 

Description of the demonstration 
List of treatments 

Table 1. List of the treatments 

Treatment n° Substrate Fertiliser Added nutrients 

1 100% peat KAS + Agroblen N 

2 100% peat Osmocote N + P + K 

3 40% peat + 60% compost KAS + Agroblen N 

4 40% peat + 60% compost Osmocote N + P + K 

 
Young Acer campestre was potted in a 100% peat substrate or 40% peat mixed with 60% 
compost. To be able to show the fertilizing effect of compost, the total amount of nitrogen 
(N) was kept equal between treatments. 
All treatments had three replicates and each plot consisted of about 6 trays with 6 plants on 
the container field and one tray in a lysibox (42 plants per plot x 3 replicates = 1 treatment).  
 

Description of innovative products evaluated 

Name of the innovative product: Compost from green waste and pre-digested vegetable, 
fruit and garden wastes by “IOK Afvalbeheer” 

Product ID on the NUTRIMAN FP: P272  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_272 

Product description:  

VFG-compost is the stable, hygienic, and humus-rich end product of the composting of 
organic biological waste streams. It is a secondary raw material containing the stable organic 
material, called humus, and the inorganic mineral fraction. The high temperature during the 
process means that compost is free of pathogens, insect larvae and weed seeds. 

Table 2. Characteristics of the substrates and fertilisers used in the demonstration 

Parameter 100% peat 40% peat + 
60% compost 

KAS Agroblen Osmocote 

pH 5.77 6.75     

EC 245 468     

Cl 19 199.4     

Ca (mg/l) 1350 3895     

Fe (mg/l) 3.6 7.6     

K (mg/l) 146 1627    9.1% 
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Mg (mg/l) 255 518    0.8% 

Mn (mg/l) 14.9 28.8     

Na (mg/l) 29 119     

P (mg/l) 25 274    2.9% 

Zn (mg/l) 4.37 6.93    0.015% 

Cu (mg/l) 0.89 0.13    0.09% 

SO4 (mg/l) 262 58    0.06% 

NO3-N + NO2-N 
(mg/l) 

16.08 7.42 13.5%  6.6% 

NH4-N (mg/l) 20.66 8.06  13.5% 35% 8.4% 

 
 

Experimental design of field demonstration 
Duration of the trial: 13/4/2020 - 14/10/2020 
Design of the trial 
Location: Proefcentrum voor Sierteelt, Schaessestraat 18, 9070 Destelbergen, BVO, 
kraan 140  

Crop: Acer campestre 

Demonstration set up: Randomised block-design 
 

Demo conduct and agricultural practices 

Young Acer campestre (1+0) was potted in 1.5L pots containing peat or peat + compost on 
April 13th, 2020 and placed on a container field. They were trimmed on April 30th, 2020. 
Sprinklers were used for irrigation and irrigation was automated based on irradiation sum 
(5L/m² every 1250 J/cm²). October 12th, 2020 growth (length) and root quality were measured 
for quantitative comparison between treatments. 

The nutrient content for N and P in the treatments is illustrated in Table 3. 

Table 3. N and P added through the fertilisers for all treatments in the demonstration (value 
between brackets is intrinsic nutrient value of the substrate/peat-compost mixture) 

 100% peat 40% peat + 60% compost 

Treatment C1  C2  G1  G2  

Fertilizer type  Singular N  CRF  Singular N CRF  

NO3-N+NO2-N (mg/l) 297 297 297 297 

NH4-N (mg/l) 378 378 378 378 

P (mg/L)  (25) 131 (274) 131 

K (mg/L)  (146) 410 (1627) 410 

 

Weather characteristics 

The average temperature and precipitation during the growing season in which the 
demonstration trial stood outside on the container field is given in Figure 1. 
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Figure 1. Course of average temperature and precipitation during growing season 2020 

 

Observations 
5.1 Visual observations 

The differences in growth could not be identified visually, but there was a large difference in 
plant quality and colour, seen in plots with the standard substrate (Figure 1). 
 

 
Figure 2. Plant quality of Acer campestre in October 2020, C: reference, G: 40% peat + 60% 
compost 
 

5.2 Analytical observations 
Length and root quality were measured at the end of the growing season for all treatments. 
Additionally, nutrient contents in the substrates were analysed. 
By mixing the standard substrate with compost, some important substrate parameters have 
changed. Similar to 2019, an increase in pH is seen (+pH1) when using compost, however the 
rise is smaller than in 2019. This high pH can have a negative effect on growth since the 
optimal range for Acer campestre is 5 - 5.5 (Table 2). On the contrary, the high amount of 
potassium in compost can have a positive effect on the plants drought tolerance since 
potassium has an important role in the evaporation process. 
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Figure 3 shows the average height of Acer campestre for each treatment.  In general, adding 
more nutrients increases plant growth. When fertilising with a singular N fertiliser, it is seen 
that the extra nutrients (P, K) in compost do not cause any extra growth. When CRF’s are used 
a significant lower growth is seen in the peat-compost mixture (Figure 3). 
Root quality of Acer campestre was in this demonstration clearly better when using compost 
+ peat instead of only peat when only N was given to the plants (1). When using CRF’s root 
quality of all treatments was very similar (Figure 4). So in contrast with the demonstration of 
2019, no adverse effects of compost show up. 
Nutrient leaching is shown in Figure 5 and indicates significantly higher amounts of NO3-N 
and P leached from the 60% compost + 40% peat mixture (orange/yellow). The NH4-N is 
better bound in the compost and leaches therefore less easily than in 100% peat. Adding CRF’s 
to the peat-compost mixture causes extra P leaching, indicating that composts can provide in 
the necessary P for plant growth. High nutrient leaching in July was caused by high intensity 
rainfall. 
 

 
Figure 3. Average length of Acer campestre at the end of the growing season for all 
treatments, C: reference, G: 40% peat + 60% compost, 1: singular N fertiliser, 2: CRF’s 
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Figure 4. Distribution of root quality for C: reference, G: peat-compost mix, 1: singular N 
fertilizer, 2: CRF’s 
 
 

 
 

Figure 5. Nutrient leaching during the growing season for both substrates and fertilisers for 
Acer campestre, C: reference, G: peat-compost mix, 1: singular N fertilizer, 2: CRF’s 
 
 

Demonstration event 
 

  Details of the event 

Title of event:  Technisch comité BKW: rondgang bemestingsproeven 

Date: 22/06/2020 

Location: Destelbergen, Belgium 

Organiser: PCS 

No. of participants: 18 
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Link to the video: not applicable (live event) 
Link to event report: 2020-06-22_P6.1_T4.1_T4.3_Demo Fertiliser_report 

 
 

Conclusion 
On June 22nd, 2020, we demonstrated how the compost must be applied in the 
cultivation of potted Acer campestre at PCS, Destelbergen, Belgium. The main differences 
with addition of the more common coated fertilisers that were used as a reference in this 
demonstration trial were shown: structure of the fertilisers, application dose, nutrient 
content, and nutrient release rate. We also showed the growers how they can calculate 
the correct dose of the other nutrients that have to be added for the crops needs. The 
participants could stroll along the different plots on the container fields. The result were 
not yet available, but those of 2019 have been explained. In addition the plant quality 
was already visibly different. The demonstration trial showed that compost application is 
limited to composts with low pH for Acer campestre, but that the produced quality is 
higher when compared to conventional mineral fertilisers. Nevertheless, a grower has to 
choose between quality and growth for this species. 
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OBJECTIVES 

To demonstrate how to apply compost and ash in potted chrysanthemums and to illustrate 

the fertilizing effect of recovered fertilisers, a demonstration trial with Chrysanthemum 

‘Merlino’ was set up in 2020. In this trial, two mineral fertilizers were compared with each 

other and the recovered fertilisers: compost and ash. A singular N fertilizer and the commonly 

used coated controlled release fertiliser. 

 

Description of the demonstration 
List of treatments 

Table 1. List of the treatments 

Treatment n° Substrate Fertiliser Nutrient addition 

1 100% peat KAS +  
Agroblen 

N 
N 

2 100% peat Osmocote + PG mix N + P + K 

3 100% peat KAS +  
Agroblen +  

Ash 

N 
N 

P + K 

4 100% peat KAS +  
Agroblen +  

Ash 

N 
N 

P + K 

5 40% peat + 60% compost KAS +  
Agroblen 

N 
N 

6 40% peat + 60% compost Osmocote + PG mix N + P + K 

 
The reference substrate used in this demo was LPP24, a peat-based substrate with clay. The 

mixtures with compost were made by mixing 60% compost with 40% peat. The ash and other 

fertilisers were applied in the same manner, by mixing through the substrate with a concrete 

mixer. To be able to show the fertilizing effect of the recovered fertilisers, the total amount 

of nitrogen (N) and amount of NO3-N and NH4-N were kept equal within all treatments. 

The demonstration was conducted on a container field in open air. All treatments had three 

replicates and each plot consisted of 6 plants on the container field and two plants in a lysibox 

(8 plants x 3 replicates = 1 treatment). 

 
Description of innovative products evaluated 

1) Name of the innovative product: Compost from green waste and pre-digested vegetable, 
fruit and garden wastes by “IOK Afvalbeheer” 

Product ID on the NUTRIMAN FP: P272  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_272 

Product description:  
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VFG-compost is the stable, hygienic, and humus-rich end product of the composting of 
organic biological waste streams. It is a secondary raw material containing the stable organic 
material and the inorganic mineral fraction of VFG waste.  

2) Name of the innovative product: PK fertilizer from the ash of poultry manure with "BMC 
Moerdijk" thermochemical process 

Product ID on the NUTRIMAN FP: P401  

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_401 

Product description: The PK fertiliser is derived from hydrated ash of incinerated poultry 
manure. The material is produced from the ash of incinerated poultry manure and water. Main 
nutrients are phosphorus and potassium. The fertiliser has a neutralizing value due to the 
presence of hydrated burnt lime and the fertiliser contains secondary and micro- nutrients. 

 

Table 2. Characteristics of the substrates and fertilisers used in the demo trial 

Parameter 100% 
peat 

40% peat 
+ 60% 

compost 

Osmocote 
(CRF) 

PG 
mix 

KAS Agroblen Ash 

pH 4.6 6.7      

EC (mS/cm²) 431 545      

Cl (mg/l) 20.8 230.4      

Ca (mg/l) 481.6 3351.2     20% 

Fe (mg/l) 2.9 6.8  0.09%    

K (mg/l) 247.4 1227.9 9.1% 18%   12% 

Mg (mg/l) 114.3 443.8 0.8% 0.8%   5% 

Mn (mg/l) 10.0 22.5  0.16%    

Na (mg/l) 16.1 85.9      

P (mg/l) 57.2 210.5 2.9% 16%   11.5% 

Zn (mg/l) 3.4 5.4 0.015%     

Cu (mg/l) 0.8 0.1 0.09% 0.09%    

SO3 (mg/l) 368.0 165.1 0.06% 19%   7% 
NO3-N+NO2-N 
(mg/l) 89.7 9.6 

6.6% 5.2% 13.5%   

NH4-N (mg/l) 76.7 2.3 8.4% 8.8% 13.5% 35%  

 
Experimental design of field demonstration 

Duration of the trial: 31/5/2020-14/11/2020 
Design of the trial 
Location: Proefcentrum voor Sierteelt, Schaessestraat 18, 9070 Destelbergen, BVO, 
kraan 141-143 

Crop: Chrysanthemum ‘Merlino’ 

Demonstration set-up: randomised block design 
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Figure 1. left: Ash before application; right: standard peat+clay-based substrate for 
Chrysanthemum 
 

 
 

 
 
 
 

Figure 2. Experimental set up of the demonstration: left: container field; and right: lysiboxes 
 

Demo conduct and agricultural practices 

The fertilisers were mixed with the substrate in a concrete mixer before potting. Rooted 
cuttings of Chrysanthemum ‘Merlino’ were potted in 3 L pots containing the peat or peat-
compost substrate in week 19. The drip irrigation was variable and automated based on 
irradiation sum and the plant needs at the time of season. Weed was removed when 
necessary. Mid November 2020, growth (height and diameter) and plant quality were 
measured for quantitative comparison between treatments. 

The nutrient content for N and P in the treatments is illustrated in Table 3. All treatments 
received the same amount of N. The amount of P added with the ash was chosen to be 
comparable to the reference substrate + CRF’s and the intrinsic compost P-content. 

Table 3. N and P added through the fertilisers for all treatments in the demonstration (values 
between brackets are intrinsic nutrient values of the substrate/peat-compost mixture) 

Treatment C1  C2  N1  N2  G1  G2    
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Reference 
+ singular 

N 
Reference 

+ CRF 

Reference 
+ singular 

N + ash 

Reference 
+ singular 

N + ash 

Peat-
compost + 
singular N 

Peat-
compost + 

CRF  

Fertiliser type  Singular N  CRF  
Singular 

N+P  
Singular 

N+P  Singular N  CRF    

NO3-N+NO2-N 
(mg/l) 327 326 327 327 327 326   

NH4-N (mg/l) 441 442 441 441 441 442  

P (mg/L)  (57) 552 211 552 (211) 552   

K (mg/L)  (247) 364 220 576 (1228) 364   

 

Weather characteristics 

The mean temperature and precipitation during the growing season in which the 
demonstration trial stood outside on the container field is given in Figure 3. 

 

 
Figure 3. Course of average temperature and precipitation during growing season 2020 

 

Observations 
5.1 Visual observations 

Plant size was very different between the treatments and a retarded growth could clearly be 
observed for the plants that received ash at the beginning of the season. 
 

5.2 Analytical observations 
Plant height, diameter and quality were measured at the end of the growing season for all 
treatments. Additionally, nutrient contents in the substrates were analysed. 
Plant height was significantly affected by the amount of nutrients in the substrate. The plants 
benefitted clearly from the extra nutrients in the CRF’s when compared to singular N 
fertilisers. However, an extra dose of P did not have positive effects on growth when using 
ash (N1 versus N2). The average height of all plants with compost was clearly larger than all 
other treatments, so use of compost is preferred for Chrysanthemum (Figure 4). 
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Plant diameter is the most important parameter for chrysanthemum-growers. Here the plants 
could only benefit from CRF’s when combined with compost. In the treatments without 
compost (only peat), no difference in plant diameter was observed when using CRF’s 
compared to singular N fertilisers. A significant negative effect of very high K-concentrations 
can be seen when comparing treatment N1 and G1 where the only difference was a higher 
concentration of potassium in the compost-treatment (G). Addition of ash and in lesser extent 
compost, clearly favours diameter growth in Chrysanthemum (Figure 5). 
Plant quality was variable. Increasing the amount of P and K seems to have an adverse effect 
on plant quality in the standard substrates (treatment C and N), except in combination with 
compost, where a positive effect was observed. The lowest concentration of ashes resulted 
in the highest plant quality (Figure 6). 
Nutrient concentrations in the drain water over the season are shown in Figure 7. During the 
second month of the trial, N leaching is very high in the peat substrate with ashes. This can 
be caused by the retarded growth in these plants, which made that root development was 
slower and hence less nitrogen could be taken up in the beginning of the season. Also, the 
use of singular-N causes higher leaching than CRF’s for obvious reasons.  From august on, N 
leaching was practically absent. P leaching contained mostly the phosphorous present in the 
compost, CRF’s and ashes were less sensible to leaching. 

 
Figure 4. Height of the plants (cm) at the end of the growing season for all treatments (C: 
reference, N: ash, G: compost) 
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Figure 5. Plant diameter at the end of the growing season for all treatments (C: reference, N: 
ash, G: compost) 
 

 
Figure 6. Quality score (1-5) for Chrysanthemum in C: reference, N: ash, G: compost 
 

 
 

Figure 7. Nutrient concentrations in the drain water during the growing season C: reference, 
N: ash, G: compost 
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Demonstration event 
 

  Details of the event 

Title of event:  Technisch comité BKW: rondgang bemestingsproeven 

Date: 22/06/2020 

Location: Destelbergen, Belgium  

Organiser: PCS 

No. of participants: 18 

Link to the video: not applicable (live event) 

Link to event report: 2020-06-22_P6.1_T4.1_T4.3_Demo Fertiliser_report 

 
 

Conclusion 
On June 22nd,2020, we demonstrated how the ash and compost must be applied in the 

cultivation of potted chrysanthemum at PCS, Destelbergen, Belgium. The main differences 

with addition of the more common coated fertilisers that were used as a reference in this 

demonstration trial were shown: structure of the fertilisers, application dose, nutrient 

content, and nutrient release rate. We also showed the growers how they can calculate 

the correct dose of the other nutrients that have to be added for the crops needs. The 

participants could stroll along the different plots on the container fields. The 

Chrysanthemums were at this time still too small for conclusions, however a retarded 

growth with the ash-application was clearly visible. The demonstration trial showed that 

compost and ashes (low concentration) are good alternatives for conventional mineral 

fertilisers, but that the application of compost is preferably delayed until the plants have 

rooted. 
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1. Overview 
1. Demo trial on long term compost use  

2. Demo trial  on digestate use & P use efficiency  

3. TECHNOLOGY FOR N RECOVERY AS ENRICHED PELLETIZED DIGESTATE FROM ANIMAL 
MANURE + BIOWASTES WITH "ARBIO AND NPIRRIK-PROJECT" CO-DIGESTION + 
SEPARATION AND BACKMIXING PROCESS   
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2. OBJECTIVES 

On the NUTRIMAN-event (Melle (B); 10/9/2019) organized jointly with ILVO one of the focal 

points was demonstrating the field trial results (Boutersem (B)) of long term compost use 

(since 1997) and the shorter term results of compost use at the Melle field trial-sites (since 

2004). The objective is to evaluate the fertilizing and soil fertility effects, and crop yield of 

compost applications compared to untreated or minerally fertilized parcels. 

 

3. Description of the demonstration 
3.1 List of treatments 

 

The vfg-compost (ID272) in Boutersem was applied at 15, 30, and 45 tons/ha in several 

parcels, i.e. every 1, 2 or 3 years. Additionally a mineral fertilization (N, P2O5 and K2O) was 

applied starting from 2003 according to crop necessities up to agronomical optimum. These 

treatments were compared with an untreated control and a mineral fertilizer control. 

 
3.2 Description of innovative products evaluated 

Name of the innovative product: vfg-compost (used in Boutersem) 

Product ID on the NUTRIMAN FP: ID272 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_272  

Product description: Compost from green waste and pre-digested vegetable, fruit and garden 
wastes by "IOK Afvalbeheer" process 

 

Name of the innovative product: farm-compost (from Nutriman-process T ID 292) similar to 
green-compost (ID280) (used in Melle) 

Product ID on the NUTRIMAN FP: ID280 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280   

Product description: Green compost from green waste by ‘IMOG’ process 

 
 

3.3 Experimental design of field demonstration 
Duration of the trial: °1997 
Design of the trial 
Location: Boutersem (B) (with vfg-compost) 

Soil type (not relevant for pot trials): loam 

Agricultural history: traditional crop, tillage and mixed organic/mineral fertilisation 

 

 

Duration of the trial: °2004 
Design of the trial 

https://nutriman.net/farmer-platform/product/id_272
https://nutriman.net/farmer-platform/product/id_280
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Location: Melle (B) (@ UGent Proefhoeve)  

Soil type: sandy loam 

Agricultural history: organic meadow 

 

Schematic overview of the trial: 

Boutersem: 

 
 

Melle: 

3 blocks with rotations of potatoes, beet, maize, sprouts: with (C1) and without (C0) 
compost applications and with several N fertilization dosages 
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3.4 Demo conduct and agricultural practices 
Boutersem:  
Compost application and evaluation started in 1997 and running. Rotation of winter wheat, potato, 
sugar beet carrot, and onion. The compost was applied at 15, 30, and 45 tons/ha in several parcels, 
i.e. every 1, 2 or 3 years. The compost is applied before the growing season (in spring for root crops 
and in autumn just before sowing for winter crops). In order to know the exact composition of the 
compost administered, a compost analysis is carried out each time. Additionally a mineral 
fertilization (N, P2O5 and K2O) was applied since 2003 according to crop necessities/agronomical 
advice. These treatments were compared with an untreated control and a mineral fertilizer control 
 
Melle: 

Compost application and evaluation started in since and running. Rotation of potatoes, beet, 
maize, sprouts. Compost application at 50m³/ha (farm compost) was compared to plots 
with no compost application. Each subplot was further subdivided with different N-
fertilisation dosage (100 kg, 200 kg or 250 kg N/ha) 
 

4. Observations 
4.1 Visual observations 

- Similar yields were obtained compared to a purely mineral fertilisation. The vfg-
compost provided a partial fulfilment of the fertilisation recommendations 

 
4.2 Analytical observations 

- As the frequency and dose of compost application increases, so does the organic 
carbon content of the soil 
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- The water retention capacity increases. A treatment with 15 tons of compost after 9 
consecutive years makes the soil able to retain an extra 10 l of water per m³ of soil. 
At a dose of 45 tonnes of compost, this even increases to 40 l per m³. This is 
confirmed by analyses of the infiltration capacity and the gravimetric moisture 
content on the soil of the compost test field in Boutersem. The infiltration capacity 
of a soil indicates the speed at which water can penetrate through a soil surface. 
When the infiltration rate is high, the soil will allow a large amount of water to 
infiltrate during heavy rainfall 

- Yields (short term effect measured in terms of protein-content and grain yield from 
winter wheat) similar to mineral fertiliser. Best results with 45 T compost/ha every 3 
years. 

•  

 
 

4.3 Meteorological conditions 
Long term trials: standard NW-European weather conditions since 1997 and 2004 
respectively though more regular periods of droughts and heat are observed because of 
global warming 
 

5. Demonstration event 
 

  Details of the event 

Title of event:  Werken naan bodemvruchtbaarheid is werken aan de toekomst 

Date: 10th of September 2019 

Location: Melle (B) 

Organiser: Vlaco/ILVO/PCG/UGent 

No. of participants: 75 

Link to the video: See also videos on composting technologies and end products (compost) via 
- https://nutriman.net/farmer-platform/product/id_271 
- https://nutriman.net/farmer-platform/product/id_272 
- https://nutriman.net/farmer-platform/product/id_279 
- https://nutriman.net/farmer-platform/product/id_280 

https://nutriman.net/farmer-platform/product/id_271
https://nutriman.net/farmer-platform/product/id_272
https://nutriman.net/farmer-platform/product/id_279
https://nutriman.net/farmer-platform/product/id_280
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Link to event report: - ‘2019-09-10 NUTRIMAN_event_report_ demo compost 
digestate_Melle_update17022021.docx’  

- Data also shared at 2021 event/webinar with event report: 

• ‘2021-01-14_P5_UGENT_T5-
3_Online_trainig_webinar_Circular_fertilizers.docx’ 

 

6. Conclusion 
The application of compost guarantees yields and crop quality. Moreover, it is an efficient 
way of adding more organic matter to the soil – necessary in an environment of decreasing 
organic matter-levels in (Flemish) soils. The compost used in the trial (ID:272) – similar to 
green compost (ID 280) – markedly results in partly fertilized arable soils with a better soil 
structure, less erosion, higher soil fertility, water infiltration capacity and yields than 
traditional soils subject to a mineral fertilization. Specifically the ideal C/P-ratio’s allow for 
fertilization with compost whereby a fair amount of organic carbon can be sustainably 
sequestered in the soil. In addition, compost can also contribute to increasing the disease 
and pest resistance of the soil, by ensuring a richer soil life that offers better resistance to 
harmful organisms.
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1. OBJECTIVES 

On the NUTRIMAN-event (Melle (B); 10/9/2019) organized jointly with ILVO one of the focal 

points was demonstrating the digestate use results at the Melle (and Ingooigem) field trial-

sites. In order to be able to use digestate in a sustainable manner, Vlaco sets up trials like 

these to test how crops and the soil react to these products. The objective here was 

particularly to ascertain the fertilising value of various digestate products. The treatments – 

described below – were designed also to establish a P-response curve and thus calculate the 

P-activity of the tested digestate products. Also elements of soil fertility and plant pathogen 

stress were evaluated on digestate-fertilised plots. 

 

2. Description of the demonstration 
2.1 List of treatments 

Several plots were fertilised with digestate products: 
- Dried digestate + mixed slurry (GDM) 
- Dried digestate without mixed slurry (GZM) 
- Solid fraction digestate without slurry (DF) 
- Effluent (from biologically treated digestate)(potassium fertiliser) (EFF) 
- Biothermically dried organic-biological waste + manure (OBA) 

These digestate products are compared with animal manure and vfg-compost (GFT). All 
nutrients (N, P and K) are mineral supplemented to the same total dose: 200 kg N/ha, 250 
kg K2O/ha and 85 kg P2O5/ha. Furthermore, there are also a number of treatments on 
which purely mineral fertilisation is applied according to a stepwise P fertilisation 0 - 95 kg 
P2O5/ha. 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: Liquid and solid (dried) fraction digestate from manure 
and energy maize by "Agrogas" process 

Product ID on the NUTRIMAN FP: ID264 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_264 

Product description:  

Liquid and solid (dried) fraction digestate from manure and energy maize by "Agrogas" 
process 

Name of the innovative product: Enriched dried  pelletized digestate 

Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description:  

High NP pelletized digestate from animal manure and organic waste digestate by "Arbio and 
NPirriK-project" process 

 

https://nutriman.net/farmer-platform/product/id_264
https://nutriman.net/farmer-platform/product/id_270
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Fig 1. Illustration of nutrient contents and dosage in 2019 
 
 

2.3 Experimental design of field demonstration 
 
Duration of the trial: °2010 
Design of the trial 
Location: Melle (B) (@ UGent Proefhoeve)  

Soil type: sandy loam 

Agricultural history: traditional crop, tillage and mixed organic/mineral fertilisation 

 

 

Schematic overview of the trial: 

15 objects: 

- P1-P8: group mineral fertilization 
• These properties are fertilised purely mineral. Each object annually receives 200 kg N and on top of that a P-

fertilisation between 0 and 95 kg P2O5/ha, which is different for each object. The objects in this group allow 
a response curve of the crop for mineral P to be drawn up. Based on this curve, the P fertilisation value of 
the products can be compared with mineral P fertilisation. 

- P9-P13: group digestate products 
• These products are applied until the maximum fertilisation standard for N or P has been reached. The 

nutrient of both for which the standard is not reached, is mineral supplemented until the standard for this 
nutrient is also reached. 

- P14-P15: group other organic products 
• These products are applied until the maximum fertilisation standard for N or P has been reached. The 

nutrient of both for which the standard is not reached, is mineral supplemented until the standard for this 
nutrient is also reached. 
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2.4 Demo conduct and agricultural practices 
Through the crop yield, we compare we compare the fertilising value of these products with 
those of cattle manure (MM) and mineral fertiliser (chemical fertiliser). The crops grown in 
this trial in four-year rotation are are maize, fodder beet, potato and summer spring wheat. 
 

3. Observations 
3.1 Visual observations 

Yields are at least equivalent to fertilisation with animal manure, sometimes even slightly 
better. Crop quality remains good. They give at least the same yield and quality as the 
reference (animal manure). Sometimes they even score better, like thick fraction digestate 
with potatoes in 2011. 
 

 
Fig 2. Illustrations yield differences (2011) 

 
In terms of disease resistance of crops no significant differences were found regarding 
disease resistance in a lettuce bioassay between digestate treatments and manure or 
mineral fertilisation (disease score, fresh weight and water consumption). 
 

3.2 Analytical observations 
Soil chemistry (sampling and analysis after 6 years (2016)): 

- Few significant differences 
- Only pH KCl: acidification N fertilizer 
- EC values: all ok 
- No increase in heavy metals 
- Compared to other test fields: higher HWC (hot water extractable carbon: link with 

soil fertility/soil aggregate stability) and relatively low HWP (hot water extractable 
phosphorous) 

Soil physics: 
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- Water retention capacity of the soil, bulk density, total pore volume and aggregate 
stability were investigated  

- No significant differences in water retaining capacity 
- Tendency of lower aggregate stability with mineral fertilisation 
Soil biology (sampling and analysis campaign 2016): 
- no significant influence in absolute figures (total microbial biomass and microbial 

groups and species richness) were detected 
- microbial biomass is fairly high. 

 
 

3.3 Meteorological conditions 
Long term trials: standard NW-European weather conditions since 1997 and 2004 
respectively though more regular periods of droughts and heat are observed because of 
global warming 
 
 

4. Demonstration event 
 

  Details of the event 

Title of event:  Werken naan bodemvruchtbaarheid is werken aan de toekomst 

Date: 10th of September 2019 

Location: Melle (B) 

Organiser: Vlaco/ILVO/PCG/UGent 

No. of participants: 75 

Link to the video: See also videos on digesting/post-treatment technologies and end products 
(digestate) via 

- https://nutriman.net/farmer-platform/product/id_263 
- https://nutriman.net/farmer-platform/product/id_264 
- https://nutriman.net/farmer-platform/product/id_269 
- https://nutriman.net/farmer-platform/product/id_270 

Link to event report: - ‘2019-09-10 NUTRIMAN_event_report_ demo compost 
digestate_Melle_update17022021.docx’  

- Data also shared at 2021 event/webinar with event report:‘2021-01-
14_P5_UGENT_T5-
3_Online_trainig_webinar_Circular_fertilizers.docx’ 

 
 

5. Conclusion 
Certified digestates are safe (strict standards as to heavy metals, organic contaminants, 
impurities, stones, pathogens and germinated seeds), homogenised, organic fertilisers 
containing besides N and P also numerous trace elements including iron, manganese and 
zinc. The nutrients in digestate products, with varying nutrient efficiencies, can be counted 
as a replacement for artificial fertiliser. The results in use are competitive with those of 
mineral fertilisers, given a similar amount of nutrient application (mainly N). Multi-annual 
use of digestate products maintains the diversity of species and beneficial fungi and bacteria 
in the soil. Rooting is similar to other fertilisation strategies. 

https://nutriman.net/farmer-platform/product/id_263
https://nutriman.net/farmer-platform/product/id_264
https://nutriman.net/farmer-platform/product/id_269
https://nutriman.net/farmer-platform/product/id_270
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1. OBJECTIVES 
This demonstration intended to highlight the novel technology of Arbio for a group of 
international visitors – having also participated to previous ManuREsource 2019 
conference sessions. Vlaco co-hosted and translated the presentation at the Arbio site 
(NPirriK/ optimised digestate pellets) showing in particular: 

- The design 
- Operational technology and end product result 

The owner of the production site/novel technology (Arbio) outlined the legislative and 
economic framework which were motivators to set-up the RO-backmix-drying-pelleting 
technology at Arendonk (B). 

 

2. Description of the technology 

Name of the technology: TECHNOLOGY FOR N RECOVERY AS ENRICHED PELLETIZED 

DIGESTATE FROM ANIMAL MANURE + BIOWASTES WITH "ARBIO AND NPIRRIK-PROJECT" 

CO-DIGESTION + SEPARATION AND BACKMIXING PROCESS 

Technology ID on the NUTRIMAN FP: ID 269 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/technology/id_269  

 

Technology description: 

Technological elements of the recuperation process at Arbio site are: 

• Belt filter press 

• Biology (effluent) 

• Reverse osmosis (RO) 

• Backmix + belt dryer + pellet press 

• Chemical air scrubbber + biobed 
After separation of the digestate via a sieve belt press and further separation in a decanter 
(settler), the most liquid part of the liquid fraction goes to a RO (Turbin). RO involves 
physical separation in which all particles and macromolecules are retained under pressure 
(typically 10 to 100 bar) through membranes with pore size 0,1 to 1 nanometer. As a 
consequence of RO,  water and concentrate (an ammoniacal nitrogen containing liquid – 
on average 10 kg NH3/1000 L) are obtained. The RO is a high-pressure RO with a capacity 
of 10.000 L water/h where calcium is removed by a patented mechanical process. Next,an 
extra filtration steps is built in to prevent clogging of the membranes: ultrafiltration or 
microfiltration -  before being pushed through the membranes at around 80 bar. The 
subsequent backmixing is performed through an installation which distributes the mineral 
concentrate (N and K) over the solid fraction just before it goes to a (belt) dryer. This 
allows a dried digestate (pellet) to be obtained with a much higher N/P ratio. 
In the backmix, the solid fraction of digestate and the wet mineral concentrate are more 
specifically mixed so that the mineral concentrate attaches itself to the (dry matter of the) 
solid fraction. The ratio between the solid fraction and the mineral concentrate is 
determined by the speeds of jacks and pumping of the supply to the backmix. Lastly, Arbio 
operates an exhaust air treatment system through which the air consecutively passes a 

http://www.nutriman.net/
https://nutriman.net/farmer-platform/technology/id_269
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chemical scrubber and a biobed – guaranteeing low maintenance, low counter-pressure 
and thus lower (energy) costs. 

 

 

 

3. Technology demonstration event 
 

  Details of the event 

Title of event:  NPirrik demonstration 

Date: 29/11/2019 

Location: Arendonk (B) 

Organiser: Arbio & Vlaco 

No. of participants: 21+2 

Link to the video: Physical demo was performed 
See also Nutriman video on this technology 

Link to event report: 2019-11-29_Vlaco_event report Arbio 
workshop@ManuResource_update17022021 

(https://pm.nutriman.eu/public/index.php?path_info=projects/nutriman-
event/files/files/1129) 

http://www.nutriman.net/
https://nutriman.net/farmer-platform/technology/id_269
https://pm.nutriman.eu/public/index.php?path_info=projects/nutriman-event/files/files/1129
https://pm.nutriman.eu/public/index.php?path_info=projects/nutriman-event/files/files/1129
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4. Conclusion 
Important from the NUTRIMAN perspective was the opportunity to show examples of current 
developments and innovations in manure treatment technologies including the aspect of nutrient 
recovery. Besides Vlaco highlighting  via two presentations in a separate conference event 
(ManuResource: 27 & 28 november) the N/P-recovery technologies and end products of two of 
its members (Biogas Bree and Arbio), Vlaco contributed to physical presentation – mostly done 
by the operator of the biogas site Arbio (Mr Tim Keysers). 
The demonstration of NPirriK technology on 29/11/2021 proceeded via a physical tour of the 
different digestion and post-treatment technologies on the industrial site of Arbio. It was 
accompanied with Q&A managed by Arbio and Vlaco – in order to exchange a diversity of 
experiences between present partners & regions on the policy measures taken for coping with 
manure surpluses, both in terms of manure management in a broad sense, and more specifically 
in terms of manure treatment. The technology is a promising pathway for N & P recovery and use 
based on recuperation of organic (waste) streams, specifically to achieve an easily 
stored/transportable fertiliser pellet with increased N content (vis-à-vis dried digestate). 

 

 



40 
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1. Overview 

 

1. Technology for P recovery as struvite starting from pig manure digestate 

with fluidized bed crystallization system 

2. Technology for N&P recovery as microalgae based biofertilisers starting 

from wastewater with heterotrophic microalgae 

3. Struvite from digestate and manure by "REVAWASTE" process 
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1. OBJECTIVES 

Anaerobic digestion (AD) technology promotes the bioconversion of livestock waste, apart 

from other organic waste such as that of the agrifood industry, into methane and carbon 

dioxide, allowing its energetic valorization. This has led to the proliferation of AD plants in the 

EU in recent years. However, AD does not significantly reduce the concentration of nitrogen 

or phosphorus, and it is essential in all cases to carry out a nutrient balance before applying 

the digestate to farmland in order to minimize the environmental impact and, in many cases, 

it is essential to resort to techniques for reducing or recovering these nutrients. 

On the other hand, given these circumstances and the high number of AD plants currently 

operating in Europe, the recovery of nutrients from livestock waste and other anaerobically 

digested organic waste can become a source of income. The crystallization of nitrogen and 

phosphorus in the form of magnesium ammonium phosphate hexahydrate (MgNH4PO4·6H2O) 

also known as MAP or struvite, is one of the possible techniques used to eliminate and/or 

recover nutrients from the digestate, obtaining a product that can be applicable as a base in 

ecological fertilizers of high quality. 

In addition, the recovery of phosphate and ammonium in the form of struvite allows, in turn, 

the sustainable management of a non-renewable natural resource, phosphate, and the 

improvement of the quality of aquatic ecosystems. 

2. Description of the technology 

Name of the technology: Technology for P recovery as struvite starting from pig manure 

digestate with fluidized bed crystallization system 

Technology ID on the NUTRIMAN FP: ID 256 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/technology/id_256 

 

Technology description: 

Currently, Fundación CARTIF obtains struvite from livestock waste using a 50 L fluidized bed 

reactor. The reactor is made of borosilicate glass with a cylindrical shape. It has an internal 

diameter of 20 cm and a total height of 2 m, so that the L/D= 10 ratio recommended for 

fluidized-bed reactors is maintained. The reactor can work in continuous process as well as 

batch process. 

 

http://www.nutriman.net/
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Figure 1. Integration of struvite crystallization technology in an anaerobic digestion plant. 

 

 

Figure 2. Explanation of struvite crystallization technology during demonstration event 

(03/12/2020). 

 

Figure 3. Explanation of struvite crystallization technology during demonstration event 

(29/04/2021). 

http://www.nutriman.net/
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3. Technology demonstration event 
 

  Details of the event 
Title of event:  Talk as part of the 2020 Farmers' Assessors Course 

Proyecto Nutrimán-Recuperación de Nutrientes Tecnologías Innovadoras. 
Proyecto Nutri2Cycle. 

Date: 03/12/2020 

Location: On-Line 

Organiser: COBADU and URCACYL 

No. of participants: 16 

Link to the video: As can be seen in Figure 2, the demonstration was carried out via a live 
connection through the Microsoft TEAMS platform. 
However, a link to a video showing a similar demonstration is attached: 
https://www.youtube.com/watch?v=ZTgSW9oRGXY 

Link to event report: 2020-12-03_Cartif_ T4.1_T4.2_COBADU_event_report 

 

  Details of the event 

Title of event:  Tercer taller de formación sobre soluciones innovadoras aplicadas a la 
bioeconomía 

Date: 29/04/2021 

Location: On-Line 

Organiser: CARTIF 

No. of participants: 19 

Link to the video: As can be seen in Figure 3, the demonstration was carried out via a live 
connection through the Microsoft TEAMS platform. 
However, a link to a video showing a similar demonstration is attached: 
https://www.youtube.com/watch?v=ZTgSW9oRGXY 

Link to event report: 2021-04-29_Cartif_T4 1_T4 2_Taller Inbec_event_report 

 
 

4. Conclusion 

By struvite crystallization technology, Cartif has been able to recover the N and P contained 

in digestate (from anaerobic digestion of pig slurry) in the form of struvite. The yield of the 

crystallization reaction was 90% and the quality of the struvite obtained is very similar to that 

of commercial struvite (4.7 %N – 11.2 %P – 8.9 %Mg). However, it is necessary to post-treat 

the struvite to eliminate its organic matter content and increase its purity. 

Depending on the operation mode used and the type of waste, a production of up to 300 

g/batch of struvite or 100 g/h (by continuous operation) can be obtained. 

In conclusion, struvite obtained by Cartif’s technology has properties to be a good slow release 

fertilizer and provides essential nutrients such as magnesium, nitrogen and phosphorus for 

agriculture and horticulture. Another factor that supports the use of struvite as a fertilizer is its 

low concentration in heavy metals compared to the phosphate rock usually used in the 

manufacture of synthetic fertilizers.

http://www.nutriman.net/


 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 818470 

7 

 

 

 

 

 

 

 

Nutrient Management and Nutrient Recovery 

Thematic Network 

Farmer Platform ID 253 best practice report: 

Technology for N&P recovery as microalgae based biofertilisers 

starting from wastewater with heterotrophic microalgae 

Grant agreement:  No 818470 

Date: 23/07/2021 

Prepared by: Francisco Corona 

 

  



 
NUTRIMAN –High nutrient dense Phosphorus critical raw material recovery (ABC Animal Bone bioChar, 30% 
P2O5) from food grade animal bone, 3R zero emission industrial pyrolysis processing ID193. Practice: 
biotechnological formulation of ABC and different biochar 
www.nutriman.net  

 

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 818470 

 

TABLE OF CONTENT 

 

 
1. OBJECTIVES ............................................................................................................... 4 

2. Description of the technology ................................................................................... 4 

3. Technology demonstration event .............................................................................. 6 

4. Conclusion ................................................................................................................ 6 

 

http://www.nutriman.net/


 
NUTRIMAN –High nutrient dense Phosphorus critical raw material recovery (ABC Animal Bone bioChar, 30% 
P2O5) from food grade animal bone, 3R zero emission industrial pyrolysis processing ID193. Practice: 
biotechnological formulation of ABC and different biochar 
www.nutriman.net  

 

 

This project has received funding from the European Union’s Horizon 2020 research 
and innovation programme under grant agreement No 818470 

 

1. OBJECTIVES 

The LIFE ALGAECAN technology proposes a sustainable treatment model of high loaded and 

salty effluents that combines cost-effective heterotrophic algae cultivation with spray drying 

of the collected microalgae to obtain a product of commercial interest as raw material for the 

production of biofertilisers. The prototype is powered by renewable energies (solar energy 

supported, when necessary, by biomass), which will minimise the carbon footprint and 

operating costs of the process. The final effluent quality is very high, allowing reuse for 

equipment cleaning and irrigation purposes. 

 

2. Description of the technology 

Name of the technology: Technology for N&P recovery as microalgae based biofertilisers 

starting from wastewater with heterotrophic microalgae 

Technology ID on the NUTRIMAN FP: ID:253 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/technology/id_253 

 

Technology description: 

The ALGAECAN treatment system is composed of three main steps: 1) a two-phase microalgae 

growing system, which consumes the organic matter and nutrients contained in the effluent; 

2) a separation step to recover the clean water (that will comply with reuse standards), and; 

3) a drying step to recover the dry microalgae (sub-product). Part of the purified water is used 

to dilute the input effluent and the rest is mainly used to water nearby green areas around 

the demo facility or cleaning of trucks and equipment. 

This system is placed in two containers, each with dimensions 12mx2.4mx2.9m, for the easy 

portability between the demonstrations sites. On the demonstration sites, the top parts of 

these modules was linked with a roof where the solar panels that provide energy to the whole 

system. In case that there is not enough solar radiation, ALGAECAN technology is supported 

by energy from biomass, locally available. The prototype was designed with a minimum 

capacity of 2 m3/day. 

http://www.nutriman.net/
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Figure 1. LIFE ALGAECAN prototype 

 

 

Figure 2. LIFE ALGAECAN treatment model 

 

Figure 3. LIFE ALGAECAN demonstration event (13/11/2019) 

 

 

http://www.nutriman.net/
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Figure 4. LIFE ALGAECAN demonstration event (17/06/2021) 

 

3. Technology demonstration event 
 

  Details of the event 
Title of event:  Field visit of microalgae production plant 

Date: 13/11/2019 

Location: Sanchonuño, Segovia (Spain) 

Organiser: Cartif and Huercasa 

No. of participants: 12 

Link to the video: The demonstration event was carried out in face to face mode. On the other 
hand a link to the video of the demonstration plant is below: 

https://www.youtube.com/watch?v=SqFgaviXeI8&t=83s 
Link to event report: 2019-11-13_cartif_ Field visit of microalgae production plant 

 

  Details of the event 

Title of event:  Field visit of microalgae production plant 

Date: 17/06/2021 

Location: Online 

Organiser: Cartif 

No. of participants: 25 

Link to the video: As can be seen in Figure 4, the demonstration was carried out via a live 
connection through the Microsoft TEAMS platform.  However, a link to a video 

showing a similar demonstration is attached: 
https://www.youtube.com/watch?v=SqFgaviXeI8&t=83s 

Link to event report: 2021-06-17_Cartif_T4 1_T4 2_Taller_NUTRIMAN_ALGAECAN_event_report 

 
 

4. Conclusion 

The ALGAECAN technology has been operating during six months in the Spanish 

demonstrator, the vegetable processing company, and for another six months in the 

Slovenian demonstrator, the fruit processing company. This operation has managed to treat 

http://www.nutriman.net/
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approximately 1 m3 per day, obtaining as a by-product 1.5 kg of microalgae powder. Similar 

good treatment results have been achieved in both companies, without complications and 

using the energy obtained from the photovoltaic system. The treated water is suitable for 

reuse as cleaning or discharge water. 

The algae produced may in all cases be marketed as a solid NPK biofertiliser in line with the 

EU legislative framework, Regulation (EU) 2019/1009, which includes recycled and organic 

materials for fertiliser purposes and complies with fertiliser standards in terms of percentages 

of dry matter, organic carbon content, C/N, Nitrogen, Phosphorus and Potassium. 

Therefore, the proposed treatment complies with circularity and sustainability, as the quality 

of the by-products allows their integration into new value chains, producing a marketable 

fertiliser as a waste-to-resource strategy.

http://www.nutriman.net/
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1. OBJECTIVES 

A field trial was carried out to determine the agronomic potential of the struvite obtained by 

Cartif. The main objectives of the demonstration were to test the performance of Cartif's 

struvite as a turf fertilizer and its comparison with a commercial struvite and a traditional 

fertilizer and what happens to the nutrients provided by each fertilizer. 

 

2. Description of the demonstration 
2.1 List of treatments 

A circular plot of 3 m2 was selected, which was divided into 3 sectors of 1 m2. In all the sectors, 
conventional turf was planted and in one of them a traditional fertiliser was added (FT), in 
another commercial struvite (EC) (ID251) and in the last one, the experimental struvite 
obtained by Cartif (EE) (ID250) (Figure 1). 
The traditional fertiliser used is a slow release fertiliser 22-5-10 specially indicated for turf, 
while the commercial struvite is the product Crystal Green® (struvite obtained from waste 
water of one of the WWTP managed by Canal de Isabel II). 
As a reference in the dosage in the 3 cases, 18 g N/m2 of soil was taken. 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID: 250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description:  

Struvite is a white crystalline substance formed by the combination of magnesium, phosphate 
and ammonium. Struvite can be used directly as slow-release fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers. 

Analytical results on the physical, chemical, biological and ecotoxicological properties 
(optional, but mandatory if the information is not mentioned on the FP):  

Composition Cartif’s struvite 

• C (%w): 3.0 

• H (%w): 6.9 

• N (%w): 4.74 

• Al (%w): n.d. 

• Ca (%w): 0.165 

• Fe (%w): 0.001 

• Mg (%w): 8.918 

• P (%w): 11.211 

• Ba (mg/kg): n.d. 

• Cd (mg/kg): n.d. 

• Co (mg/kg): n.d. 

• Cr (mg/kg): n.d. 

• Cu (mg/kg): n.d. 

• Mn (mg/kg): n.d. 

• Mo (mg/kg): n.d. 

• Ni (mg/kg): n.d. 

• Pb (mg/kg): n.d. 

http://www.nutriman.net/
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• K (%w): 0.561 

• Si (%w): n.d. 

• Na (%w): 0.817 

• Ti (%w): n.d. 

• Sb (mg/kg): n.d. 

• Sr (mg/kg): n.d. 

• V (mg/kg): n.d. 

• Zn (mg/kg): 0.001 

n.d.: not detected 

 
2.3 Experimental design of field demonstration 

Duration of the trial: Once the turf was seeded and the three fertilizers were applied, the turf 
was allowed to grow for about 22 weeks. 
Design of the trial 
Location: Valladolid (Spain) 

Soil type (not relevant for pot trials): sandy-clay soil 

Agricultural history (pre-crop, tillage and recent organic fertilisations – not relevant for pot 
trials): The soil had been sown and fertilized with turf on previous occasions. 

 

 

 

Crop Treatments Replicates Number of 
plants 

 

Area per plot 

Turf 

Turf 

Turf 

FT (22%w N, 2%w P, 1%w Mg) 

EC (5%w N, 10%w P, 9%w Mg) 

EE (5%w N, 11%w P, 8%w Mg)  

A 

B 

C 

1 sector 

1 sector 

1 sector 

1 m² 

1 m² 

1 m2 

Total 3 3 3 sectors 3 m² 

 

Schematic overview of the trial: 

 

 
Figure 1. Distribution of the sectors under study. T (Traditional Fertilizer), E (Experimental 

Struvite), C (Commercial Struvite). 
 

2.4 Demo conduct and agricultural practices 
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As can be seen in Figure 4, before the fertiliser was dosed in each of the sectors, the weeds 
were removed and the soil was scarified to remove the layer of leaf remains and moss that 
could drown the turf, to aerate the soil and to make it easier for the seeds and the fertiliser 
to come into contact. 
The turf seed was then reseeded in staggered rows and the surface levelled out using the 
rake. 
Finally, the soil was compacted using a roller, to consolidate the rooting and grow the turf, 
and the corresponding dose of fertiliser was applied in each case.  
Once the sowing and fertilisation were completed, water was added regularly by means of 
programmed irrigation. 
 

3. Observations 
3.1 Visual observations 

Regarding grass growth, its temporal evolution was very similar for the 3 sectors under study. 
Grass height and density were similar in the 3 sectors at the time of sample collection (week 
22). 

3.2 Analytical observations 
From the point of view of the nutrient content in the turf, the plant obtained for the two types 
of struvite (commercial and experimental), are those that present a greater concentration of 
nutrients (N, Mg and P), to the detriment of the turf obtained from the traditional fertiliser. 
In addition, commercial struvite is the fertiliser with the best results, but very similar to those 
of the experimental struvite obtained in this work.  
 
However, the insignificant difference in the remaining nutrients in the soil and in the turf for 
the two struvite, may suggest that the experimental struvite works as a slow-release fertiliser 
in a very similar way to the commercial struvite, since both start from practically the same 
concentration of N, Mg and P and for both, similar concentrations of nutrients have been 
achieved in both the turf and the soil. 
 

3.3 Meteorological conditions 
The study was conducted during the autumn-winter season. Valladolid has a continentalized 
Mediterranean climate, winters are very cold and partly cloudy. Maximum temperatures are 
around 12 ºC and minimum temperatures down to -4 ºC. It is also the rainiest time of the year 
with an average total accumulation of 43 mm. 
 

4. Demonstration event 
 

  Details of the event 

Title of event:  Field trials of struvite in turf 

Date: 04/10/2019-30/06/2020 

Location: Valladolid (Spain) 

Organiser: Cartif 

No. of participants: Francisco Corona, Dolores Hidalgo, Jesús Mª Martin, Juan Castro 

Link to the video: Demo event was carried out face-to-face 

http://www.nutriman.net/
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Link to event report: 2020-07-10_Cartif_Struvite_Turf_demonstration_event_report 

 

5. Conclusion 
Finally, it can be concluded that the experimental struvite presents a good agronomic 
behaviour (similar to that of other fertilisers with similar characteristics that are currently on 
the market) and that its use can be recommended as a slow release biofertiliser. 
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ANNEX 6: Technical test reports – P10 UNITO  



1. Overview 

 
1. Farmer Platform ID192-250-208-210 best practice on corn 2019 report 

2. Farmer Platform ID250-210-397 best practice on corn 2020 and soft wheat 2021 

3. Farmer Platform ID210-397-192-208-270-280 best practice on cabbage 2019-2020 
report 

4. Farmer Platform ID250-270-397 best practice on lettuce 2020-2021 report 

5. Farmer Platform ID210-397-192-208-270-280 best greenhouse practice on lettuce 
2019 report 

6. Farmer Platform ID210-397-192-208 best greenhouse practice on tomato 2019 
report 

7. Farmer Platform ID210-397-192-208-250-270-280 nursery demo trial on lettuce 2020 
report 

8. Farmer Platform ID210-397-192-208-250-270 best nursery practice on tomato 2020 
report 

9. Farmer Platform ID210-397-192-208-250-270 best nursery practice on tomato 2020 
report 

10. Farmer Platform ID210-397-250-270-280 best practice on grape 2020-2021 report 
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1. OBJECTIVES 

 

A demo trial on corn was carried out in Italy during 2019. The aim of this demo field trial was 

to demonstrate the use of NUTRIMAN fertilizers on corn. UNITO made assessments on some 

important parameters like: germination, early vigor, chlorophyll content index, yield and 

quality at harvest. 

 

2. Description of the demonstration 
2.1 List of treatments 

The list of fertilizers applied in the demo field trial on corn is described in Table 1.  
The following amount of nutrients were distributed: 180kg/ha of nitrogen, 60kg/ha of 
phosphorous and 60kg/ha of potassium. The different content in terms of NPK of the 
NUTRIMAN fertilizers were corrected by distributing urea, triple superphosphate and 
potassium sulphate. The NUTRIMAN fertilizers (ID192-250-208-210) were compared to: 
unfertilized control, mineral control, organic control and farmers’ fertilization plan.  
 
Table 1. List of products. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL - 

2 MINERAL FERTILIZER CONTROL - 

3 
FORMULATION 1 – COMPOST + 

BIOPHOSPHATE (ID:192) 
192 

4 
FORMULATION 2 – COMPOST + 

BIOPHOSPHATE (ID:192) 
192 

5 STRUVITE (ID:250) 250 

6 STRUVITE (ID:208) 208 

7 COMPOST (ID:210) 210 

8 ORGANIC FERTILIZER CONTROL - 

9 FARMER’S FERTILIZATION PLAN* - 

 

*Farmer’s fertilization plan consisted of distribution of farm cattle manure (53t/ha) followed 
by mineral fertilization, for a total contribution of 290 kg/ha of N, 66 kg/ha of P2O5, 119 
kg/ha of K2O. 
 
  



2.2 Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process. 

Product ID on the NUTRIMAN FP: ID192 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192 

Product description: The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product 
with macroporosus structure and economically high concentrated recovered Phosphorus 
content (>30% P2O5).  

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Struvite from wastewater by "PHORWater" process 

Product ID on the NUTRIMAN FP: ID208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description: Struvite is a potentially marketable product for the P fertilizer industry. 
Its genuine slow release property can be more efficiently used by crops, because it meets 
nutritional demands of crops in a better way and prevents the burning of plant roots, even 
when applied in excess quantities, guarantees a slow but steady nutrient supply. Moreover, 
struvite is an effective water-soluble phosphorus fertilizer in neutral and slightly acidic soils. 
The amount of phosphorus and magnesium that the struvite could provide is higher than 
typical fertilizers (12% P and 9% Mg).  

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (d.m.), 2.3% P2O5  (d.m.), 1.3% K (d.m.). 

  

https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_250
https://nutriman.net/farmer-platform/product/id_208
https://nutriman.net/farmer-platform/product/id_210


2.3 Experimental design of field demonstration 
 
Duration of the trial: 13/03/2019 (seeding) – 13/09/2019 (harvesting). 
Design of the trial 
The demo field trial scheme is presented in Figure 1.  
 
Figure 1. Demo field trial on corn 2019: field scheme. 

 

T9 Farmers’ 
fertilization 
plan 

T1 
Unfertilized 
control 

T2 
Mineral 
control 

T3  
Compost + 
Biophosphate 
formulation 1 
ID192 

T4 
Compost + 
Biophosphate 
formulation 2 
ID192 

T5 
Struvite 
ID250 

T6 
Struvite 
ID208 

T7 
Compost 
ID210 

T8 
Organic 
control 

Length of each parcel: 30 m 
Width of each parcel: 4.50 m 
Location: Carmagnola (TO), Italy in a commercial farm.  

Soil type: sandy soil 

Agricultural history:previous crop was corn 

Soil processing: minimum tillage 

Variety of corn: CARIOCA (FAO 400) 

Planting density: 8 plants/m2 

Data that collected: germination rate; early vigor; yield and quality at harvest. 
 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied before plowing. So the soil was milled and finally the 
farmers seeded on 13/03/2019 with a pneumatic precision seeder. Assessments were made 
on: germination, early vigour, yield and quality at harvest.  
 

  



3. Observations 
3.1 Visual observations 

The assessments on: germination, early vigour, chlorophyll content index didn’t show 
appreciable differences between different treatments. 
 
Results about the yield obtained by using the different NUTRIMAN products are presented 
in Figure 2. 
 
 
Figure 2. Corn yields obtained in the 2019 demo field trial. 

 
 
All the NUTRIMAN products tested led to a yield higher rather than the unfertilized control 
(1). ID192 formulation 2, ID250, ID208, ID210 led to a higher yield compared to the mineral 
control (2) too.  ID250 led to a yield similar to the farmer’s fertilization plan  (9). 
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3.2 Analytical observations 
The results of the medium test weight obtained by using the different NUTRIMAN products 
is presented in Figure 3. 
 
Figure 3. Medium test weight obtained in the 2019 demo field trial. 

 
Both formulations of ID192 provided kernels with a medium test weight similar to the 
mineral control (2) and to the farmers’ fertilization plan (9).  
 

3.3 Meteorological conditions 
Temperature conditions during the trials are represented in Figure 4. 
 
Figure 4. Temperatures during the 2019 demo field trial. 
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4. Demonstration event 
 

  Details of the event 
Title of event:  CAMPO DEMO MAIS 2019 

Date: 30th August 2019 

Location: Carmagnola (TO) 

Organiser: UNITO 

No. of participants: 14 (7 farmers)  

Link to event post Not available 
 

 

  Details of the event 

Title of event:  ITA: “La piattaforma per gli agricoltori del progetto europeo 
NUTRIMAN: un utile strumento per conoscere fertilizzanti prodotti da 

filiere di recupero”. 
ENG: “The NUTRIMAN Farmer Platform: a useful tool to learn about 

recovered biofertilizers”. 

Date: 31st January 2020 

Location: Verona (VR) 

Organiser: UNITO 

No. of participants: 15 (4 farmers)  

Link to event post Not available 
 

 
 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero  

ENG: The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains  

Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmer)  
Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-

project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman


Organiser: UNITO 

No. of participants: 14 (7 farmers)  

Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 

  Details of the event 

Title of event:  ITA: L’utilizzo di nuovi fertilizzanti di recupero da fanghi di 
depurazione in cerealicoltura. 

ENG:  The use of new fertilizers recovered from sewage sludge in 
cereals. 

Date: 6th November 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 62 (49 farmers)  
Link to event post ENG: https://nutriman.net/news/recovered-biofertilizers-farmers-ashdecr-

case-presented-first-time-italian-farmers  
ITA: https://nutriman.net/farmer-platform/info/it/fertilizzanti-di-recupero-
gli-agricoltori-il-caso-ashdecr-presentato  

 
 

5. Conclusion 
The product selected within the NUTRIMAN project which have been tested in this demo 
field trial on corn are safe (strict standards as to heavy metals, organic contaminants, 
impurities, stones, pathogens and germinated seeds), homogenised, organic fertilisers 
containing besides N and P also numerous trace elements including iron, manganese and 
zinc. The nutrients in these products, with varying efficiencies, can be counted as a 
replacement for artificial fertiliser. According to the results obtained, the use of the 
NUTRIMAN fertilizers provided similar yields and development of corn compared to mineral 
fertilisers, given a similar amount of nutrient application (mainly N).  
 

6. Pictures 
 

https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
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https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti
https://nutriman.net/news/recovered-biofertilizers-farmers-ashdecr-case-presented-first-time-italian-farmers
https://nutriman.net/news/recovered-biofertilizers-farmers-ashdecr-case-presented-first-time-italian-farmers
https://nutriman.net/farmer-platform/info/it/fertilizzanti-di-recupero-gli-agricoltori-il-caso-ashdecr-presentato
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1. OBJECTIVES 
A demo trial on corn in rotation with wheat was carried out in Italy during 2020-2021. The 
aim of this demo field trial was to demonstrate the use of NUTRIMAN fertilizers on corn and 
wheat. The aim of this demo field trial was to evaluate the residual effects of the fertilizers 
applied. UNITO made assessments on some important parameters like: germination, early 
vigour, chlorophyll content index, yield and quality at harvest. 
 

2. Description of the demonstration 
2.1 List of treatments 

The list of fertilizers applied in the demo field trial on corn is described in Table 1. The 
following amount of nutrients were  distributed: 0kg/ha of nitrogen, 50kg/ha of 
phosphorous and 50kg/ha of potassium. The different content in terms of NPK of the 
NUTRIMAN fertilizers were corrected by distributing urea, triple superphosphate and 
potassium sulphate. The NUTRIMAN fertilizers (ID250-210-397) were compared to: 
unfertilized control, mineral control.  
 
Table 1. List of products. 

 
Treatment 

 
Product 

ID number 

1 STRUVITE  250 

2 COMPOST  210 

3 UNFERTILIZED CONTROL - 

4 MINERAL CONTROL - 

5 CALCIUM SODIUM PHOSPHATE  397 

 
  



2.2 Description of innovative products evaluated 

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (dm), 2.3% P2O5  (dm), 1.3% K (dm). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

  

https://nutriman.net/farmer-platform/product/id_250
https://nutriman.net/farmer-platform/product/id_210
https://nutriman.net/farmer-platform/product/id_397


2.3 Experimental design of field demonstration 
 
Duration of the trial on corn2020: 08/04/2020 (seeding) – 04/10/2020 (harvesting). 
Design of the trial on corn 2020 
Location: Carmagnola (TO), Italy in the experimental farm of UNITO.  

Soil type: sandy soil 

Agricultural history: last crop was corn, tillage and mixed organic/mineral fertilisation 

Soil processing: minimum tillage 

Variety of corn: SY BRABUS (FAO 700) 

Planting density: 8 plants/m2 

Number of treatments: 5 treatments repeated 3 times 

Trial’s size: 270 m 

Width of the field trial: 4.5 m 

Length of the field trial: 60 m 

Width of each treatment: 4.5 m = 6 rows 

Length of each treatment: 4 m 

Data that collected: germination rate; early vigour; yield and quality at harvest. 

Duration of the trial on corn soft wheat 2021: 08/10/2020 (seeding) – 15/07/2021 
(harvesting). 
Design of the trial on soft wheat 2021 
Location: Carmagnola (TO), Italy in the experimental farm of UNITO.  

Soil type: sandy soil 

Agricultural history: last crop was corn, tillage and mixed organic/mineral fertilisation 

Soil processing: minimum tillage 

Variety of corn: AUBUSSON 

Planting density: 220 kg/ha 

Number of treatments: 5 treatments repeated 3 times 

Trial’s size: 270 m 

Width of the field trial: 4.5 m 

Length of the field trial: 60 m 

Width of each treatment: 4.5 m = 6 rows 

Length of each treatment:  4m 

Data that collected: germination rate; early vigour; yield and quality at harvest.  



Schematic overview of the trial: 

In Figure 1 the demo field trial scheme is presented.  
 
Figure 1. Demo field trial on corn 2020: field scheme. 
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Length of each parcel: 4.00 m 
Width of each parcel: 4.50 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied before seeding using the disc harrow (minum 
tillage). Afterwards the soil was milled and finally seeded on 08/04/2020 with a pneumatic 
precision seeder. Assessments were made on: germination, early vigour, chlorophyll content 
index, yield and quality at harvest. After harvesting corn, the soil was prepared using the 
disc harrow (minimum tillage) and afterward soft wheat was sown. Assessments were made 
on: germination, early vigour, chlorophyll content index, yield and quality at harvest, NDVI 
index during the season. 
  



 

3. Observations 
3.1 Visual observations 

3.1.1 Demo field trial on corn 2020 
On corn the assessments on germination, chlorophyll content index, yield at harvest didn’t 
show any appreciable differences between the different treatments. 
 
The results in terms of number of nodes, the height of the plants at the last node and the 
calibre above the aerial roots obtained by using the different NUTRIMAN products are 
presented the in Figure 1-2-3. 
 
Figure 1. Number of nodes on corn 2020. 

 
Plants treated with fertilizer ID397 (5) had a number of node significantly higher than the 
controls (3-4).  
 
Figure 2. Height of the plants at the last node on corn 2020. 
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Plants treated with fertilizers ID397 (5) and ID250 (1) had a height at the last node 
significantly higher than the mineral control (4).  
 
Figure 3. Calibre above the aerial roots on corn 2020. 

 
 
Plants treated with fertilizer ID210 (2) had a calibre above the aerial roots of the plant 
significantly higher than the controls (3-4). 

 
3.1.2 Demo field trial on soft wheat 2021 

 
The assessments on germination, chlorophyll content index, yield at harvest didn’t show any 
appreciable differences between the different treatments. 
 
The results in terms of number of heights of the culms, number of fertile spikelets per ear, 
the severity of the Fusarium disease on spikes and the severity of the Septoria disease on 
flag leaves, NDVI index at tillering, obtained by using the different NUTRIMAN products are 
presented in Figure 4-5-5-7-8.  
 
Figure 4. Heigts of the culms soft wheat 2021. 
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All the treatments produced wheat plants wich culms significantly higher than the 
unfertilized control (3).  
 
Figure 5. Number of fertile spikelets per ear soft wheat 2021. 

 
 
Plants treated with fertilizer ID307 (5) had a number of fertile spikelets per ear similar to the 
controls (3-4). 
 
Figure 6. Severity of Septoria disease on flag leaves soft wheat 2021. 

 
 

Plants treated with fertilizer ID210 (2) had a significative reduction in the severity of the 
Septoria disease on flag leaves than the untreated control (3). 
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Figure 7. Severity of Fusarium disease on spikes soft wheat 2021. 

 
Plants treated with fertilizer ID250 (1) had a significative increase of the severity of the 
Fusarium disease on spikes than the controls (3-4). 
 
Figure 8. NDVI index at tillering soft wheat 2021. 

 
Plants treated with fertilizer ID210 (2) had a NDVI index at tillering significantly higher than 
the controls (3-4). No significant differences were found in subsequent assessments on 
NDVI index. 
 

3.2 Analytical observations 
In terms of quality at harvest and post-harvest there aren’t significative differences between 
the different treatments. 
 

3.3 Meteorological conditions 
In Figure 9 is presented the temperature situation of demo field trial on corn 2020 and in 
Figure 10 is presented the temperature situation of demo field trial on soft wheat 2021. 
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Figure 9. Temperatures observed in demo field trial on corn 2020. 

 
The crop was irrigated with a microirrigation plant whenever necessary as the technicians 
were able to use the UNITO’s well. 
 
Figure 10. Temperatures observed in demo field trial on soft wheat 2021. 

 
 
The crop was never irrigated. 
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4. Demonstration event 
 
 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero  

ENG: The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains  

Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmers)  

Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-
project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 14 (7 farmers)  

Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 

  Details of the event 

Title of event:  ITA: L’utilizzo di nuovi fertilizzanti di recupero da fanghi di 
depurazione in cerealicoltura. 

ENG:  The use of new fertilizers recovered from sewage sludge in 
cereals. 

Date: 6th November 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 62 (49 farmers)  

Link to event post ENG: https://nutriman.net/news/recovered-biofertilizers-farmers-ashdecr-
case-presented-first-time-italian-farmers  
ITA: https://nutriman.net/farmer-platform/info/it/fertilizzanti-di-recupero-
gli-agricoltori-il-caso-ashdecr-presentato  
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Youtube videos: 

• NUTRIMAN - Demo trial on corn in Italy - April 2020 - Prova dimostrativa su mais - 
YouTube 

• NUTRIMAN - Demo trial on corn in Italy, part 2 - June 2020 - Prova dimostrativa su 
mais, parte 2 - YouTube 

•  

5. Conclusion 
The product selected within the NUTRIMAN project which have been tested in this demo 
field trial on corn and soft wheat are safe (strict standards as to heavy metals, organic 
contaminants, impurities, stones, pathogens and germinated seeds), homogenised, organic 
fertilisers containing besides N and P also numerous trace elements including iron, 
manganese and zinc. The nutrients in these products, with varying nutrient efficiencies, can 
be counted as a replacement for artificial fertiliser. According with the results observed, the 
fertilizers used are competitive with mineral fertilisers, given a similar amount of nutrient 
application (mainly N).  
 

•  

6. Pictures 

 
 

https://www.youtube.com/watch?v=KhzrO4gUB9c&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=1
https://www.youtube.com/watch?v=KhzrO4gUB9c&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=1
https://www.youtube.com/watch?v=reAxTwCcP8o&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=5
https://www.youtube.com/watch?v=reAxTwCcP8o&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=5
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1. OBJECTIVES 

A demo trial on cabbage was carried out in Italy between 2019 and 2020. The aim of this 

demo field trial was to demonstrate the use of NUTRIMAN fertilizers on cabbage. UNITO 

made assessments on some important parameters like: total biomass production and 

commercial biomass production. 

 

 

2. Description of the demonstration 
2.1 List of treatments 

The list of fertilizers applied in the demo field trial on corn is described in Table 1. The 
following amount of nutrients were distributed: 170kg/ha of nitrogen, 80kg/ha of 
phosphorous and 190kg/ha of potassium. The different content in terms of NPK of the 
NUTRIMAN fertilizers were corrected by distributing urea, triple superphosphate and 
potassium sulphate. The NUTRIMAN fertilizers (ID210-397-192-208-170-280) were 
compared to: unfertilized control, mineral control and organic control. 
 
 
Table 1. List of products. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL  - 

2 MINERAL CONTROL - 

3 CALCIUM SODIUM PHOSPHATE  397 

4 COMPOST + BIOPHOSPHATE F1 192 

5 COMPOST + BIOPHOSPHATE F2 192 

6 STRUVITE 208 

7 COMPOST 210 

8 ORGANIC CONTROL - 

9 GREEN COMPOST 270 

10 DRIED DIGESTATE 280 

 
  



2.2 Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process  

Product ID on the NUTRIMAN FP: ID192 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192 

Product description: The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product 
with macroporosus structure and economically high concentrated recovered Phosphorus 
content(>30% P2O5).  

Name of the innovative product: Struvite from wastewater by "PHORWater" process 

Product ID on the NUTRIMAN FP: ID208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description: Struvite is a potentially marketable product for the P fertilizer industry. 
Its genuine slow release property can be more efficiently used by crops, because it meets 
nutritional demands of crops in a better way and prevents the burning of plant roots, even 
when applied in excess quantities, guarantees a slow but steady nutrient supply. Moreover, 
struvite is an effective water-soluble phosphorus fertilizer in neutral and slightly acidic soils. 
The amount of phosphorus and magnesium that the struvite could provide is higher than 
typical fertilizers (12% P and 9% Mg).  

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (dm), 2.3% P2O5  (dm), 1.3% K (dm). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by "Arbio and NPirriK-project" process  

https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_208
https://nutriman.net/farmer-platform/product/id_210
https://nutriman.net/farmer-platform/product/id_397


Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description The digestate of Arbio (biogas installation digesting manure and organic 
wastes) is separated into a liquid and a solid fraction. The liquid fraction is concentrated via 
Reverse Osmosis (RO). This concentrate (NK) is then backmixed into the drying of the solid 
fraction digestate just before drying. Finally, pelletised, this results in an easy to distribute 
fertiliser-pellet with an optimised and higher N/P-content: 5.5% N (TN fresh weight) of which 
50% mineral N, and 2.8% P2O5 (fresh weight). 

Name of the innovative product: Green compost from green waste by "IMOG" process 

Product ID on the NUTRIMAN FP: ID280 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280 

Product description Green compost is the stable, hygienic and humus-rich end product of the 
composting of organic biological waste streams (i.c. ‘green waste’). It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (of the green waste the composting process started with). Nutrients content: 1.22-
1.62% N% (d.m.), 0.45-0.61% P2O5 %  (d.m.), 0.87-1.26 K2O% (d.m.). 

  

https://nutriman.net/farmer-platform/product/id_270
https://nutriman.net/farmer-platform/product/id_280


2.3 Experimental design of field demonstration 
 
Duration of the trial: 

Location of field demonstration trial: Carmagnola (TO), Italy – Experimental farm of UNITO 
Vegetables treated: cabbage 
Number of treatments: 11 
Number of plant treated in each treatment: 10 x 4 repetitions 
Total number of plants: 440 
Trial’s size: about 500 m2 
Calendar of activities: 

- 14-07-19 seed cabbage’s seeds 
-  23-08-19 transplantation in open field 
- 18-01-20 biomass’ harvest 

There were been distributed before transplanting: 170kg/ha of nitrogen, 80kg/ha of 
phosphorous and 190kg/ha of potassium.  
Planting density: 8 plants/m2 
Data collected: total biomass production, commercial biomass production. 

Schematic overview of the trial: 

In Figure 1 the demo field trial scheme is presented.  
 
Figure 1. Demo field trial on cabbage 2019-2020: field scheme. 
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Length of each parcel: 2.40 m 
Width of each parcel: 1.50 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied before transplanting and before applying the 
mulching sheet in polyethylene. Three grass cutting operations were carried out between 
one plot and another using a brush cutter. At the closure of the cabbages, a treatment 
based on deltamethrin was carried out against Pieris brassicae. Assessments were made on: 
total biomass production, commercial biomass production at harvest. 
 
  



3. Observations 
3.1 Visual observations 

 
Results about the yield obtained by using the different NUTRIMAN products are presented 
in Figure 2. 
 
Figure 2. Total biomass production. 

 

 
Plants treated with fertilizers ID397 (3), ID208 (6), ID210 (7), ID270 (9), ID280(10) had 
significantly more biomass than the unfertilized control (1) and the same than the mineral 
control (2).  
 
Figure 3. Commercial biomass production. 

 
Plants treated with fertilizers ID397 (3), ID210 (7) had significantly more commercial 
biomass than the unfertilized control (1) and the same than the mineral control (2).  
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3.2 Analytical observations 
The assessments were made only on production parameters as you can see in 3.1 
paragraph.  
 

3.3 Meteorological conditions 
In Figure 4 is presented the temperatures observed for this demo field trial. 
 
Figure 4. Temperatures observed in demo field trial on cabbage 2019-2020. 

 
In August and Semptember the cabbages were irrigated by using the microirrigation plant 
(10°minutes every day at 12.00 a.m.). 
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4. Demonstration event 
 

  Details of the event 
Title of event:  ITA: “La piattaforma per gli agricoltori del progetto europeo 

NUTRIMAN: un utile strumento per conoscere fertilizzanti prodotti da 
filiere di recupero”. 

ENG: “The NUTRIMAN Farmer Platform: a useful tool to learn about 
recovered biofertilizers”. 

Date: 31st January 2020 

Location: Verona (VR) 

Organiser: UNITO 

No. of participants: 15 (4 farmers)  

Link to event post Not available 
 

 
 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero  

ENG: The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains  

Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmers)  
Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-

project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 14 (7 farmers)  
Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-

frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 
 
 

https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
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https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti


  Details of the event 
Title of event:  ITA: L’utilizzo di nuovi fertilizzanti di recupero da fanghi di depurazione, 

digestati e letami in orticoltura. 

ENG:  The use of new fertilizers recovered from sewage sludge, digestates 
and manure in horticulture. 

Date: 5th December 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 40 (28 farmers)  

Link to event post ENG: https://nutriman.net/news/eu-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/le-prove-
dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti  

 
 
 
 

5. Conclusion 
The products selected within the NUTRIMAN project which have been tested in this demo 
field trial on cabbage are safe (strict standards as to heavy metals, organic contaminants, 
impurities, stones, pathogens and germinated seeds), homogenised, organic fertilisers 
containing besides N and P also numerous trace elements including iron, manganese and 
zinc. The nutrients in these products, with variable efficiencies, can be considered as a 
replacement for mineral fertilisers. According to the results obtained, the use of the 
NUTRIMAN fertilizers provided similar yields and development of cabbage compared to 
mineral fertilisers, given a similar amount of nutrient application (mainly N). 
 

6. Pictures 

 

https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/farmer-platform/info/it/le-prove-dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti
https://nutriman.net/farmer-platform/info/it/le-prove-dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti
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1. OBJECTIVES 

A demo field trial on lettuce was carried out in Italy during 2020 and 2021. The aim of this 

demo field trial was to demonstrate the use of NUTRIMAN fertilizers on lettuce in two 

consecutive years. UNITO made assessments on some important parameters like: biomass 

production and eventual suppressiveness effect on fusarium wilt disease.  

 

 

2. Description of the demonstration 
2.1 List of treatments 

In Table 1-2 the list of treatments followed during this demo field trial on lettuce are 
presented. The following amount of NPK were distributed before transplanting: 50kg/ha of 
nitrogen, 50kg/ha of phosphorous and 50kg/ha of potassium. The different content in terms 
of NPK of the NUTRIMAN fertilizers were corrected by distributing urea, triple 
superphosphate and potassium sulphate. The NUTRIMAN fertilizers (ID250-270) were 
compared to: unfertilized control, mineral control. The NUTRIMAN fertilizers were tested in 
two different tunnels: the first was previowsly inoculated with 100g/m2 of Fusarium 
oxysporum f. sp. lactucae race 1. Instead, the second was not inoculated.  
 
Table 1. List of products demonstrated in 2020. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL  - 

2 MINERAL CONTROL - 

3 STRUVITE 250 

4 DRIED DIGESTATE 270 

 
  



Table 2. List of products demonstrated in 2021. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL  - 

2 UNFERTILIZED CONTROL HEALTHY  - 

3 MINERAL CONTROL - 

4 CALCIUM SODIUM PHOSPHATE 397 

5 STRUVITE 250 

6 DRIED DIGESTATE 270 

 
2.2 Description of innovative products evaluated 

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by "Arbio and NPirriK-project" process  

Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description The digestate of Arbio (biogas installation digesting manure and organic 
wastes) is separated into a liquid and a solid fraction. The liquid fraction is concentrated via 
Reverse Osmosis (RO). This concentrate (NK) is then backmixed into the drying of the solid 
fraction digestate just before drying. Finally, pelletised, this results in an easy to distribute 
fertiliser-pellet with an optimised and higher N/P-content: 5.5% N (TN fresh weight) of which 
50% mineral N, and 2.8% P2O5 (fresh weight). 

  

https://nutriman.net/farmer-platform/product/id_250
https://nutriman.net/farmer-platform/product/id_397
https://nutriman.net/farmer-platform/product/id_270


2.3 Experimental design of field demonstration 
 
Duration of the trial 2020: 

Location of field demonstration trial: Carmagnola (TO), Italy – Experimental farm of UNITO 
Duration of the trial: 1 month 
Soil processing: milling at 15-20cm depth 
Variety of lettuce: Voluski susceptible to Fusarium oxysporum f. sp. lactucae (race 1) 
Planting density: 16 plants/m2 
Number of treatments: 4 (see Table 1) 
Number of plants treated in each treatment: 64 
Number of plants treated: 1024 plants/tunnel 
Number of tunnels: 2 (tot 2048 plants) → tunnel 1 will be inoculated before transplanting 
with Fusarium oxysporum f. sp. lactucae (race 1); tunnel 2 without inoculation. 
Trial’s size: 128 m2 
Size of each treatment: 4m2 
Width of the field trial: 4.00 m 
Length of the field trial: 18.00 m 
Width of each treatment: 1 m 
Length of each treatment: 4 m 
Calendar of activities: 

- One tunnel 18x4 m (64 m2) 
- One lettuce variety: Sowing in nursery: 12/05/2020 
- Inoculation of the soil in tunnel 1: 25-29/05/2020 
- Transplanting: 1-5/06/2020 

Data collected: biomass production, incidence and severity of Fusarium wilt disease in the 
inoculated tunnel.  
 
Duration of the trial 2021: 

Location of field demonstration trial: Carmagnola (TO), Italy – Experimental farm of UNITO 
Duration of the trial: 1 month 
Soil processing: milling at 15-20cm depth 
Variety of lettuce: Gentilina 
Planting density: 16 plants/m2 
Number of treatments: 5 (see Table 1) 
Number of plants treated in each treatment: 64 
Number of plants treated: 1024 plants/tunnel 
Number of tunnels: 2 (tot 2048 plants) → tunnel 1 will be inoculated before transplanting 
with Fusarium oxysporum f. sp. lactucae (race 1); tunnel 2 without inoculation. 
Trial’s size: 128 m2 
Size of each treatment: 4 m2 
Width of the field trial: 4 m 
Length of the field trial: 18 m 
Width of each treatment: 1 m 
Length of each treatment: 4 m 
Calendar of activities: 

• Seeding: 01/04/2021 

• Inoculation of the soil and applying of the polyethylene mulch: 23/04/2021 



• Fertilization and transplanting: 30/04/2021 

• Final assessment on incidence and gravity of Fusarium wilt disease: 22/06/2021 

• Harvesting: 22/06/2021 
Data collected: biomass production, incidence and severity of Fusarium wilt disease in the 
inoculated tunnel.  
 

Schematic overview of the trial: 

In Figure 1 the demo field trial scheme is presented.  
 
Figure 1. Demo field trial on lettuce 2020-2021: field scheme. 
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T3 T4 T1 T2  T3 T4 T1 T2 
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T1 T2 T3 T4  T1 T2 T3 T4 

         TUNNEL 1 (INOCULATED)                      STREET                  TUNNEL 2 (HEALTHY)  

Length of each parcel: 2.40 m 
Width of each parcel: 1. 50 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied before transplanting and before applying the 
mulching cover in polyethylene. Assessments were made on: biomass production, incidence 
and severity of Fusarium wilt disease in the inoculated tunnel. 
 
  



 

3. Observations 
3.1 Visual observations 2020 

The results of the final assessments on biomass production, incidence and severity of the 
fusarium wilt disease are presented in Figures 2-3-4.  
 
Figure 2. Total biomass of lettuce.  

 
 
Plants treated with the fertilizer ID250 (3) had a total biomass significantly higher than 
healthy control (1-HEALTHY) and the unfertilized control (1), but similar to the mineral 
control (2). 
 
Figure 3. Incidence of fusarium wilt on lettuce plants.  

 
 
Plants treated with the fertilizer ID250 (3) showed a significantly higher fusarium wilt 
incidence compared to  healthy control (1-HEALTHY), but significantly lower than the 
unfertilized control (1). Plants treated with the fertilizers ID250 (3) and ID270 (4) showed a 
disease incidence similar to the mineral control (2). 
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Figure 4. Severity of fusarium wilt on lettuce plants. 

 
None of the NUTRIMAN (3-4) fertilizers had effects on the severity of Fusarium wilt disease 
compared to the controls (1-2). 
 

3.2 Visual observations 2021 
Incidence and gravity of Fusarium wilt disease and the biomass production data collected 
during the harvest carried out in 2021 are presented in Figures 5-6-7. 
 
Figure 5. Incidence of fusarium wilt on lettuce plants. 

 
No differences were observed on Fusarium wilt incidence. 
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Figure 6. Severity of fusarium wilt on lettuce plants. 

 
No differences were observed on Fusarium wilt severity. 
 
Figure 7. Total biomass of lettuce. 

 
All the NUTRIMAN fertilizers (4-5-6) reached a production of biomass higher than the 
untreated control but lower than the mineral control (1-2-3). 
 

3.3 Analytical observations 
The assessments were made only on production parameters as you can see in 3.1 
paragraph.  
 

3.4 Meteorological conditions 
During all the time of the demo field trial, the lettuce were irrigated by using the 
microirrigation plant: 10°minutes at 12.00 a.m. and 10°minutes at 12.00 p.m. every day. 
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4. Demonstration event 
 

  Details of the event 
Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 

fertilizzanti prodotti da filiere di recupero  
ENG: The European project NUTRIMAN and the new frontier of 

fertilizers produced from recovery chains  
Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmers)  

Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-
project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 14 (7 farmers)  

Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 

  Details of the event 

Title of event:  ITA: L’utilizzo di nuovi fertilizzanti di recupero da fanghi di depurazione, 
digestati e letami in orticoltura. 

ENG:  The use of new fertilizers recovered from sewage sludge, digestates 
and manure in horticulture. 

Date: 5th December 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 40 (28 farmers)  

Link to event post ENG: https://nutriman.net/news/eu-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/le-prove-
dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti  

 
  

https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/eu-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/farmer-platform/info/it/le-prove-dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti
https://nutriman.net/farmer-platform/info/it/le-prove-dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti


Video on YouTube NUTRIMAN Channel: 

• https://www.youtube.com/watch?v=5JnE4b9Hdlo&list=PL6SNYMmBjnltg2djS_mggo
c5qS2I-ZAi5&index=4 (30 views) 

 

5. Conclusion 
The products selected within the NUTRIMAN project which have been tested in this demo 
field trial on lettuce are safe (strict standards as to heavy metals, organic contaminants, 
impurities, stones, pathogens and germinated seeds), homogenised, organic fertilisers 
containing besides N and P also numerous trace elements including iron, manganese and zinc. 
The results observed with NUTRIMAN fertilizers are similar to those with mineral fertilizers, 
given a similar amount of nutrient application (mainly N). 
 

6. Pictures 

 
 

https://www.youtube.com/watch?v=5JnE4b9Hdlo&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=4
https://www.youtube.com/watch?v=5JnE4b9Hdlo&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=4


 
 
  



 
 

 

 

 

 

 

 

 

Nutrient Management and Nutrient Recovery Thematic Network 

 

 

Farmer Platform ID210-397-192-208-270-280 best greenhouse 

practice on lettuce 2019 report 

Grant agreement:  No 818470 

Date: 02/09/2019 

Prepared by: UNITO 

  



 
 

TABLE OF CONTENT 

 

 

1. OBJECTIVES ............................................................................................................. 15 

2. Description of the demonstration............................................................................ 15 

2.1 List of treatments ...................................................................................................... 15 

Table 1. List of products. ...................................................................................................... 15 

2.2 Description of innovative products evaluated .......................................................... 16 

2.3 Experimental design of field demonstration ............................................................ 18 

2.4 Demo conduct and agricultural practices ................................................................. 18 

3. Observations........................................................................................................... 19 

3.1 Visual observations ................................................................................................... 19 

3.2 Analytical observations ............................................................................................. 20 

4. Demonstration event .............................................................................................. 21 

5. Conclusion .............................................................................................................. 22 

6. Pictures................................................................................................................... 22 

 

 
  



 
 

1. OBJECTIVES 

A demo greenhouse trial on lettuce was carried out in Italy during 2019. The aim of this demo 

field trial was to demonstrate the use of NUTRIMAN fertilizers on lettuce in greenhouse on 

potted plants. UNITO made assessments on some important parameters like: total biomass 

production and roots development index. 

 

2. Description of the demonstration 
2.1 List of treatments 

The NUTRIMAN fertilizers (ID210-397-192-208-270-280) were compared to: unfertilized 
control, mineral control. The list of fertilizers applied in the demo greenhouse trial on lettuce 
is described in Table 1. The fertilizers were distributed before transplanting and mixed to the 
growing media (peat) at three different dosages:  

- 75kg/ha of nitrogen, 40kg/ha of phosphorous and 100kg/ha of potassium; 
- 170kg/ha of nitrogen, 80kg/ha of phosphorous and 100kg/ha of potassium; 
- 340kg/ha of nitrogen, 160kg/ha of phosphorous and 100kg/ha of potassium.  

The different content in terms of NPK of the NUTRIMAN fertilizers were corrected by 
distributing urea, triple superphosphate and potassium sulphate. The NUTRIMAN fertilizers 
(ID210-397-192-208-270-280) were compared to: unfertilized control, mineral control. 
 
Table 1. List of products. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL  - 

2 MINERAL CONTROL - 

3 CALCIUM SODIUM PHOSPHATE  397 

4 COMPOST + BIOPHOSPHATE F1 192 

5 COMPOST + BIOPHOSPHATE F2 192 

6 COMPOST + BIOPHOSPHATE F3 192 

7 STRUVITE 250 

8 STRUVITE 208 

9 COMPOST 210 

10 ORGANIC CONTROL - 

11 GREEN COMPOST 270 

12 DRIED DIGESTATE 280 

 
  



 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process  

Product ID on the NUTRIMAN FP: ID192 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192 

Product description: The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product 
with macroporosus structure and economically high concentrated recovered Phosphorus 
content (>30% P2O5).  

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Struvite from wastewater by "PHORWater" process 

Product ID on the NUTRIMAN FP: ID208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description: Struvite is a potentially marketable product for the P fertilizer industry. 
Its genuine slow release property can be more efficiently used by crops, because it meets 
nutritional demands of crops in a better way and prevents the burning of plant roots, even 
when applied in excess quantities, guarantees a slow but steady nutrient supply. Moreover, 
struvite is an effective water-soluble phosphorus fertilizer in neutral and slightly acidic soils. 
The amount of phosphorus and magnesium that the struvite could provide is higher than 
typical fertilizers (12% P and 9% Mg).  

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (d.m.), 2.3% P2O5 (d.m.), 1.3% K (d.m.). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_250
https://nutriman.net/farmer-platform/product/id_208
https://nutriman.net/farmer-platform/product/id_210


 
 

Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by "Arbio and NPirriK-project" process  

Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description The digestate of Arbio (biogas installation digesting manure and organic 
wastes) is separated into a liquid and a solid fraction. The liquid fraction is concentrated via 
Reverse Osmosis (RO). This concentrate (NK) is then backmixed into the drying of the solid 
fraction digestate just before drying. Finally, pelletised, this results in an easy to distribute 
fertiliser-pellet with an optimised and higher N/P-content: 5.5% N (TN fresh weight) of which 
50% mineral N, and 2.8% P2O5 (fresh weight). 

Name of the innovative product: Green compost from green waste by "IMOG" process 

Product ID on the NUTRIMAN FP: ID280 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280 

Product description Green compost is the stable, hygienic and humus-rich end product of the 
composting of organic biological waste streams (i.c. ‘green waste’). It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (of the green waste the composting process started with). Nutrients content: 1.22-
1.62% N% (d.m.), 0.45-0.61% P2O5 %  (d.m.), 0.87-1.26 K2O% (d.m.). 

  

https://nutriman.net/farmer-platform/product/id_397
https://nutriman.net/farmer-platform/product/id_270
https://nutriman.net/farmer-platform/product/id_280


 
 

2.3 Experimental design of field demonstration 
 
Duration of the trial: 

Location of field demonstration trial: Grugliasco (TO), Italy – Experimental greenhouse of 
UNITO 
Vegetables treated: lettuce 
Number of treatments: 12 
Number of plant treated in each treatment: 4 x pots x 5 repetitions replicated twice 
Total number of plants: 1440 plants 
Trial’s size: about 24 m2 
Calendar of activities: 

- 01-06-19 seed lettuce seeds 
- 21-06-19 transplantation in open field 
- 09-08-19 biomass’ harvest 

There were been distributed before transplanting and mixed to the growing media (peat) 
three different dosages of fertilization:  

- 75kg/ha of nitrogen, 40kg/ha of phosphorous and 100kg/ha of potassium; 
- 170kg/ha of nitrogen, 80kg/ha of phosphorous and 100kg/ha of potassium; 
- 340kg/ha of nitrogen, 160kg/ha of phosphorous and 100kg/ha of potassium.  

Data collected: total biomass production, roots development index. 

 

Schematic overview of the trial: 

Two different counters in the same cell at T°C, irrigation controlled, disposed in randomized 
blocks.  
Length of each counter: 2.00 m 
Width of each counter: 6.00 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied and mixed to the growing media (peat) before 
transplanting.  
 
Environmental parameter of the cell. 

1) Temperature min: 23.2°C – Temperature max: 30°C (ΔT: 0.8 °C). 
Heating: deactivated. 
Doors opening: 
- Side doors -> partial opening* at +4°C compared to temp. min. (27.2°C); total 
opening at +6°C compared to temp. min. (29.2°C); 
- Ridge doors -> partial opening* at +6°C compared to temp. min. (29.2°C); total 
opening at +8°C compared to temp. min. (31.2°C). 
*partial opening: proportional to the temperature, it changes every 0.4°C. 
 

2) Humidity 
No setting (fog currently disabled). 
 

3) Sprinkler irrigation 
Three times a day for 3 minutes (opening hours: 10.40 - 14.50 - 19.00). 
 



 
 

4) Artificial lighting 
It is activated when the lighting falls below 6800 lux (from 8.00 to 20.00). 
 
Assessments were made on: total biomass production, roots development index at harvest. 
 

 
3. Observations 

3.1 Visual observations 
 
In Figures 1-2 the results of the assessments on total biomass production (g) and roots 
development index at the harvest are presented.  
 
Figure 1. Total biomass production (g) of lettuce plants at the harvest.  

 
 
Biomass of plants fertilized with ID397 (T3) and ID280 (T11) at all the tested dosages (low, 
medium, high) was significantly higher than the controls (1-2). 
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Figure 2. Roots development index of lettuce plants at harvest.  

 
 
Root development index of plants fertilized by using ID397 (T3), ID192 (T6), ID250 (T7) and 
ID270 (T11) at all the dosages (low, medium, high) was significantly higher rather than the 
controls (T1-2). 
 

3.2 Analytical observations 
The assessments were made only on production parameters as you can see in paragraph 3.1 
Visual observation.  
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4. Demonstration event 
 

  Details of the event 
Title of event:  ITA: “La piattaforma per gli agricoltori del progetto europeo 

NUTRIMAN: un utile strumento per conoscere fertilizzanti prodotti da 
filiere di recupero”. 

ENG: “The NUTRIMAN Farmer Platform: a useful tool to learn about 
recovered biofertilizers”. 

Date: 31st January 2020 

Location: Verona (VR) 

Organiser: UNITO 

No. of participants: 15 (4 farmers)  

Link to event post Not available 
 

 

  Details of the event 

Title of event:  Agroinnova Open Day 2019 

Date: 5st June 2019 

Location: Grugliasco (TO) 

Organiser: UNITO 

No. of participants: 50 (5 farmers)  

Link to event post Not available 
 

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero  

ENG: The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains  

Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmers)  
Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-

project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman


 
 

No. of participants: 14 (7 farmers)  
Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-

frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 

  Details of the event 
Title of event:  ITA: L’utilizzo di nuovi fertilizzanti di recupero da fanghi di depurazione, 

digestati e letami in orticoltura. 

ENG:  The use of new fertilizers recovered from sewage sludge, digestates 
and manure in horticulture. 

Date: 5th December 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 40 (28 farmers)  

Link to event post ENG: https://nutriman.net/news/eu-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/le-prove-
dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti  

 

5. Conclusion 
The products selected within the NUTRIMAN project which have been tested in this demo 
greenhouse trial on lettuce are safe (strict standards as to heavy metals, organic 
contaminants, impurities, stones, pathogens and germinated seeds), homogenised, organic 
fertilisers containing besides N and P also numerous trace elements including iron, 
manganese and zinc. The nutrients in these products, with variable efficiencies, can be 
considered as a replacement for mineral fertiliser. The results observed  using them 
demonstrated that they are competitive with of mineral fertilisers, given a similar amount of 
nutrient application (mainly N). 
 

6. Pictures 
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1. OBJECTIVES 

A demo trial on tomato in greenhouse was carried out in Italy during 2019. The aim of this 

demo field trial was to demonstrate the use of NUTRIMAN fertilizers on tomato in greenhouse 

with potted plants. UNITO made assessments on some important parameters like: total 

biomass production and roots development index. 

 

2. Description of the demonstration 
2.1 List of treatments 

The NUTRIMAN fertilizers (ID210-397-192-208-270-280) were compared to: unfertilized 
control, mineral control. The list of fertilizers applied in the demo greenhouse trial on lettuce 
is described in Table 1. They were  distributed before transplanting and mixed to the growing 
media (peat) at three different dosages of fertilization:  

- 75 kg/ha of nitrogen, 40 kg/ha of phosphorous and 100 kg/ha of potassium; 
- 170 kg/ha of nitrogen, 80 kg/ha of phosphorous and 100 kg/ha of potassium; 
- 340 kg/ha of nitrogen, 160 kg/ha of phosphorous and 100 kg/ha of potassium.  

The different content in terms of NPK of the NUTRIMAN fertilizers were corrected by 
distributing: urea, triple superphosphate and potassium sulphate. The NUTRIMAN fertilizers 
(ID210-397-192-208-270-280) were compared to: unfertilized control, mineral control. 
 
Table 1. List of products. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL  - 

2 MINERAL CONTROL - 

3 CALCIUM SODIUM PHOSPHATE  397 

4 COMPOST + BIOPHOSPHATE F1 192 

5 COMPOST + BIOPHOSPHATE F2 192 

6 COMPOST + BIOPHOSPHATE F3 192 

7 STRUVITE 250 

8 STRUVITE 208 

9 COMPOST 210 

10 ORGANIC CONTROL - 

 
  



 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process  

Product ID on the NUTRIMAN FP: ID192 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192 

Product description: The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product 
with macroporosus structure and economically high concentrated recovered Phosphorus 
content (>30% P2O5).  

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Struvite from wastewater by "PHORWater" process 

Product ID on the NUTRIMAN FP: ID208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description: Struvite is a potentially marketable product for the P fertilizer industry. 
Its genuine slow release property can be more efficiently used by crops, because it meets 
nutritional demands of crops in a better way and prevents the burning of plant roots, even 
when applied in excess quantities, guarantees a slow but steady nutrient supply. Moreover, 
struvite is an effective water-soluble phosphorus fertilizer in neutral and slightly acidic soils. 
The amount of phosphorus and magnesium that the struvite could provide is higher than 
typical fertilizers (12% P and 9% Mg).  

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (d.m.), 2.3% P2O5 (d.m.), 1.3% K (d.m.). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_250
https://nutriman.net/farmer-platform/product/id_208
https://nutriman.net/farmer-platform/product/id_210


 
 

Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

2.3 Experimental design of field demonstration 
 
Duration of the trial: 

Location of field demonstration trial: Grugliasco (TO), Italy – Experimental greenhouse of 
UNITO 
Vegetables treated: tomato 
Number of treatments: 12 
Number of plant treated in each treatment: 4 x pots x 5 repetitions replicated twice 
Total number of plants: 1440 plants 
Trial’s size: about 24 m2 
Calendar of activities: 

- 2019, April 24st (I-II). Seeds were sown into alveolus filled with seeding substrate. 
- 2019, May 25th (I) –  2019, May 29th(II). Fertilizers, previously weighed, were mixed 

with sandy soil coming from Grugliasco (TO). In the same day we’ve also 
transplanted the plants. For transplantation were used 2 litres pots. For each 
treatments, were mixed 10 litres of sandy soil with 5 quantities of dosage, in order to 
fill 5 pots at the same time. The pots were positioned in randomized blocks. 

- 2019, July 12th - 2019, July 16th (II).  
There were been distributed before transplanting and mixed to the growing media (peat) 
three different dosages of fertilization:  

- 75 kg/ha of nitrogen, 40 kg/ha of phosphorous and 100 kg/ha of potassium; 
- 170 kg/ha of nitrogen, 80 kg/ha of phosphorous and 100 kg/ha of potassium; 
- 340 kg/ha of nitrogen, 160 kg/ha of phosphorous and 100 kg/ha of potassium.  

Data collected: number of dead plants for each pot; biomass (g) for each pot; height of the 
plants; number of leaf stages; Chlorophyll Content Index (CCI). 

 

Schematic overview of the trial: 

Two different counters in the same cell at T °C, humidity and irrigation controlled, disposed 
in randomized blocks.  
Length of each counter: 2.00 m 
Width of each counter: 6.00 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied and mixed to the growing media (peat) before 
transplanting.  
 
Environmental parameter of the cell. 

5) Temperature min: 23.2°C – Temperature max: 30°C (ΔT: 0.8 °C). 
Heating: deactivated. 

https://nutriman.net/farmer-platform/product/id_397


 
 

Doors opening: 
- Side doors -> partial opening* at +4°C compared to temp. min. (27.2°C); total 
opening at +6°C compared to temp. min. (29.2°C); 
- Ridge doors -> partial opening* at +6°C compared to temp. min. (29.2°C); total 
opening at +8°C compared to temp. min. (31.2°C). 
*partial opening: proportional to the temperature, it changes every 0.4°C. 
 

6) Humidity 
No setting (fog currently disabled). 
 

7) Sprinkler irrigation 
Three times a day for 3 minutes (opening hours: 10.40 - 14.50 - 19.00). 
 

8) Artificial lighting 
It is activated when the lighting falls below 6800 lux (from 8.00 to 20.00). 
 
Assessments were made on: total biomass production, commercial biomass production at 
harvest. 
 

3. Observations 
3.1 Visual observations 

 
In Figures 1-2 the results of the assessments on total biomass production (g) and roots 
development index at the harvest are presented.  
 
Figure 1. Total biomass production of tomato plants.  
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At low dosages, the potted plants treated with ID397 (T3), ID250 (T7), ID208 (T8), ID210 (T9) 
had significantly higher biomass production than untreated control (T1).  
At medium dosages the potted plants  treated by using ID397 (T3), ID250 (T7) had 
significantly higher biomass production than untreated control (T1). The plants treated with 
ID307-250 (T3-7) produced significantly more biomass than the mineral control (T2).  
At high dosages, the potted plants treated by using ID397 (T3), ID250 (T7), ID208 (T8), ID210 
(T9), ID192 (T3) produced significantly higher biomass production than the untreated 
control (T1). Instead, there wasn’t any significantly difference compared to the mineral 
control (T2). 
 
Figure 2. Number of stages for potted tomato plants.  

 
At low dosages potted plants treated by using ID397 (T3), ID250 (T7), ID208 (T8), ID210 (T9) 
had the best results in terms of number of stages in comparison with the mineral 
fertilization control (T2) and significantly better than the untreated control (T1).  
The same trend was observed with  medium and high dosages of fertilizers.   
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Figure 3. Tomato plants’ heights.  

 
At low dosages there weren’t any significantly differences between treatments and the 
untreated control (T1) on plant’s height. 
At medium dosages all the NUTRIMAN products have developed significantly taller plants 
compared to the untreated control (T1). 
The same trend was observed also at high dosages.  
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3.2 Analytical observations 
 
In Figure 4 the results of the assessments on Chlorophyll Content Index (CCI) made with the 
SPAD at harvest are presented. 
 
Figure 4. CCI on tomato plants.  

 
At low dosages potted plants treated with ID397 (T3) had the highest chlorophyll content 
index and it  was similar to mineral  control (T2), but significantly higher than the untreated 
control (T1). Plant treated with fertilizer ID192 (T4-5-6) had significantly lower CCI than 
mineral control (T2) and similar to the untreated control (T1).  
At medium dosages potted plants  treated with ID397 (T3), ID250 (T7), ID208 (T8), ID210 
(T9) had the highest chlorophyll content index and similar to the mineral  control (T2), but 
significantly higher than the untreated control (T1). Plant treated with fertilizer ID192 (T4-5-
6)  had the same CCI as the mineral control (T2) and the untreated control (T1).  
The same trend was observed with high dosages.   
 

4. Demonstration event 
 

  Details of the event 
Title of event:  ITA: “La piattaforma per gli agricoltori del progetto europeo 

NUTRIMAN: un utile strumento per conoscere fertilizzanti prodotti da 
filiere di recupero”. 

ENG: “The NUTRIMAN Farmer Platform: a useful tool to learn about 
recovered biofertilizers”. 

Date: 31st January 2020 

Location: Verona (VR) 

Organiser: UNITO 

No. of participants: 15 (4 farmers)  

Link to event post Not available 
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  Details of the event 

Title of event:  Agroinnova Open Day 2019 

Date: 5st June 2019 

Location: Grugliasco (TO) 

Organiser: UNITO 

No. of participants: 50 (5 farmers)  

Link to event post Not available 
 

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero  

ENG: The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains  

Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmers)  

Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-
project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 14 (7 farmers)  
Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-

frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 

  Details of the event 

Title of event:  ITA: L’utilizzo di nuovi fertilizzanti di recupero da fanghi di 
depurazione in cerealicoltura. 

ENG:  The use of new fertilizers recovered from sewage sludge in 
cereals. 

Date: 5th December 2020 

Location: Webinar online (WebEx) 

https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti


 
 

Organiser: UNITO 

No. of participants: 40 (28 farmers)  

Link to event post ENG: https://nutriman.net/news/eu-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/le-prove-
dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti  

 

•  

5. Conclusion 
The product selected within the NUTRIMAN project which have been tested in this demo 
greenhouse trial on tomato are safe (strict standards as to heavy metals, organic 
contaminants, impurities, stones, pathogens and germinated seeds), homogenised, organic 
fertilisers containing besides N and P also numerous trace elements including iron, 
manganese and zinc. The nutrients in these productscan be considered as a replacement for 
mineral fertiliser. The results in use are competitive with those of mineral fertilisers, given a 
similar amount of nutrient application (mainly N), suggesting the possibility to use the 
demonstrated fertilizers in greenhouse on potted plants. 
 

6. Pictures 
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1. OBJECTIVES 

A demo trial on lettuce in greenhouse was carried out in Italy during 2020. The aim of this 

trial was to demonstrate the use of NUTRIMAN fertilizers in greenhouse on potted lettuce, 

also with the presence of plant diseases, in order to be able to use these fertilizers in a 

sustainable way. UNITO made assessments on some important parameters as total biomass 

production and suppressiveness effect on the Fusarium wilt disease expressed in terms of 

reduction of incidence and severity of the disease. 

 

2. Description of the demonstration 
2.1 List of treatments 

The list of fertilizers applied in the demo nursery trial is decribed in Table 1. The products 
were distributed at seeding, mixing into the potting substrate at 1% by volume. The different 
content in terms of NPK of the NUTRIMAN fertilizers were corrected by distributing urea, 
triple superphosphate and potassium sulphate. The NUTRIMAN fertilizers (ID210-397-192-
208-250-270-280) were compared to: unfertilized control, mineral control, healthy control 
and control treated by fungicide. 
 
Table 1. List of demonstrated products. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL  - 

2 MINERAL CONTROL - 

3 CALCIUM SODIUM PHOSPHATE  397 

4 COMPOST + BIOPHOSPHATE F1 192 

5 COMPOST + BIOPHOSPHATE F2 192 

6 COMPOST + BIOPHOSPHATE F3 192 

7 STRUVITE 250 

8 STRUVITE 208 

9 COMPOST 210 

10 ORGANIC CONTROL - 

11 GREEN COMPOST 270 

12 DRIED DIGESTATE 280 

13 
UNFERTILIZED CONTROL WITH 

FUNGICIDE* 
 

14 
UNFERTILIZED CONTROL 

HEALTHY** 
 

*Inoculated but treated with fungicide. **Not inoculated with Fusarium oxysporum. 
 

 
 



 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process  

Product ID on the NUTRIMAN FP: ID192 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192 

Product description: The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product 
with macroporosus structure and economically high concentrated recovered Phosphorus 
content (>30% P2O5).  

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Struvite from wastewater by "PHORWater" process 

Product ID on the NUTRIMAN FP: ID208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description: Struvite is a potentially marketable product for the P fertilizer industry. 
Its genuine slow release property can be more efficiently used by crops, because it meets 
nutritional demands of crops in a better way and prevents the burning of plant roots, even 
when applied in excess quantities, guarantees a slow but steady nutrient supply. Moreover, 
struvite is an effective water-soluble phosphorus fertilizer in neutral and slightly acidic soils. 
The amount of phosphorus and magnesium that the struvite could provide is higher than 
typical fertilizers (12% P and 9% Mg).  

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (d.m.), 2.3% P2O5  (d.m.), 1.3% K (d.m.). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

https://nutriman.net/farmer-platform/product/id_192
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Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by "Arbio and NPirriK-project" process  

Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description The digestate of Arbio (biogas installation digesting manure and organic 
wastes) is separated into a liquid and a solid fraction. The liquid fraction is concentrated via 
Reverse Osmosis (RO). This concentrate (NK) is then backmixed into the drying of the solid 
fraction digestate just before drying. Finally, pelletised, this results in an easy to distribute 
fertiliser-pellet with an optimised and higher N/P-content: 5.5% N (TN fresh weight) of which 
50% mineral N, and 2.8% P2O5 (fresh weight). 

Name of the innovative product: Green compost from green waste by "IMOG" process 

Product ID on the NUTRIMAN FP: ID280 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280 

Product description Green compost is the stable, hygienic and humus-rich end product of the 
composting of organic biological waste streams (i.c. ‘green waste’). It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (of the green waste the composting process started with). Nutrients content: 1.22-
1.62% N% (d. m.), 0.45-0.61% P2O5 %  (d. m.), 0.87-1.26 K2O% (d. m.). 

2.3 Experimental design of field demonstration 
 
Duration of the trial: 

Location of field demonstration trial: Grugliasco (TO), Italy – Experimental greenhouse of 
UNITO 
Vegetables treated: lettuce 
Number of treatments: 12 
Number of plant treated in each treatment: 10 x pots x 5 repetitions replicated twice 
Total number of plants: 1440 plants 
Trial’s size: about 48 m2 
Calendar of activities: 

- Seeding and distribution of fertilizers:  10/09/2020 
- Inoculation with Fusarium oxysporum f.sp. lactucae race 1: 01/10/2020 
- Transplanting: 08/10/2020  
- Harvesting: 05/11/2020 

All the NUTRIMAN fertilizers were been distributed at the seeding and mixed to the growing 
media (peat) at 1% by vol.  

https://nutriman.net/farmer-platform/product/id_397
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https://nutriman.net/farmer-platform/product/id_280


 
 

Data collected: biomass (g) for each pot; incidence and severity of Fusarium wilt disease. 

 

Schematic overview of the trial: 

Four different counters in the same cell at T°C, humidity and irrigation controlled, disposed 
in randomized blocks.  
Length of each counter: 2.00 m 
Width of each counter: 6.00 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied and mixed to the growing media (peat) before 
transplanting.  
 
Environmental parameter of the cell. 

9) Temperature min: 25.0°C – Temperature max: 30°C (ΔT: 0.8 °C). 
Heating: deactivated. 
Doors opening: 
- Side doors -> partial opening* at +4°C compared to temp. min. (27.2°C); total 
opening at +6°C compared to temp. min. (29.2°C); 
- Ridge doors -> partial opening* at +6°C compared to temp. min. (29.2°C); total 
opening at +8°C compared to temp. min. (31.2°C). 
*partial opening: proportional to the temperature, it changes every 0.4°C. 
 

10) Humidity 
No setting (fog currently disabled). 
 

11) Sprinkler irrigation 
Three times a day for 3 minutes (opening hours: 10.40 - 14.50 - 19.00). 
 

12) Artificial lighting 
It is activated when the lighting falls below 6800 lux (from 8.00 to 20.00). 
 
Assessments were made on: total biomass production, commercial biomass production at 
harvest. 
  



 
 

 

3. Observations 
3.1 Visual observations 

 
The results of the assessments on total biomass production (g) severity and incidence of 
Fusarium wilt are presented in Figures 1-2-3. 
 
Figure 1. Total biomass production of lettuce plants.  

 
Lettuce plants treated with fertilizers ID397 (3) and ID280 (12) had a biomass production 
significantly higher than the controls (1-2) and similar to the controls (13-14). 
 
Figure 2. Incidence of Fusarium wilt disease on lettuce plants.  

 
Fertilizers ID397 (3) and ID210 (9) and ID280 (12) significantly reduced the disease incidence 
compared to the controls (1-2).  
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Figure 3. Severity of Fusarium wilt disease on lettuce plants. 

 
Fertilizers ID397 (3), ID210 (9), ID208 (8) and ID280 (12) reduced the disease severity 
compared to the controls (1-2).  
 

3.2 Analitycal observation 
No analytical observations were done. 
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4. Demonstration event 
 

  Details of the event 
Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 

fertilizzanti prodotti da filiere di recupero  
ENG: The European project NUTRIMAN and the new frontier of 

fertilizers produced from recovery chains  
Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmers)  

Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-
project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 14 (7 farmers)  

Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 

  Details of the event 

Title of event:  ITA: L’utilizzo di nuovi fertilizzanti di recupero da fanghi di depurazione, 
digestati e letami in orticoltura. 

ENG:  The use of new fertilizers recovered from sewage sludge, digestates 
and manure in horticulture. 

Date: 5th December 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 40 (28 farmers)  

Link to event post ENG: https://nutriman.net/news/eu-project-nutriman-and-new-
frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/le-prove-
dimostrative-di-fertilizzazione-orticoltura-italia-con-i-prodotti  

•  
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5. Conclusion 
The product selected within the NUTRIMAN project which have been tested in this demo 
greenhouse nursery trial on lettuce are safe (strict standards as to heavy metals, organic 
contaminants, impurities, stones, pathogens and germinated seeds), homogenised, organic 
fertilisers containing besides N and P also numerous trace elements including iron, 
manganese and zinc.. The demonstrated fertilizers showed to be  competitive with  mineral 
fertilisers, when applied with a similar amount of nutrient  (mainly N), suggesting the 
possibility to use them in greenhouse on potted plants and also showing in some cases the 
capacity to prevent the development of plant diseases. 
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1. OBJECTIVES 

A demo nursery trial was carried out in Italy during 2020. The aim of this demo trial was to 

demonstrate the use of NUTRIMAN fertilizers on potted tomato plants. UNITO made 

assessments on some important parameters like: total biomass production, number of stages, 

roots development index. 

 

2. Description of the demonstration 
2.1 List of treatments 

The list of treatments considered in the demo  trial on tomato is presented in Table 1. The 
fertilizers were distributed at the seeding at the dosages indicated in Table 1. The 
NUTRIMAN fertilizers (ID210-397-192-208) were compared to: unfertilized control, mineral 
control. 
 
Table 1. List of demonstrated products. 

Treatment Product 
ID 
number 

% volume 
(low) 

% volume 
(medium) 

% volume 
(high) 

1 UNTREATED CONTROL - 0 0 0 

2 MINERAL CONTROL - 0.5 1 2 

3 ASH DEC 397 0.5 1 2 

4 
BIOPHOSPHATE + 
COMPOST F1 

192 
0.5 

1 2 

5 
BIOPHOSPHATE + 
COMPOST F2 

192 
0.5 

1 2 

6 
BIOPHOSPHATE + 
COMPOST F3 

192 
0.5 

1 2 

7 STRUVITE 1 250 0.5 1 2 

8 STRUVITE 2 208 0.5 1 2 

9 COMPOST 210 0.5 1 2 

10 ORGANIC CONTROL - 0.5 1 2 

11 GREEN COMPOST 280 0.5 1 2 

12 DRIED DIGESTATE 270 0.5 1 2 

  



 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process  

Product ID on the NUTRIMAN FP: ID192 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192 

Product description: The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product 
with macroporosus structure and economically high concentrated recovered Phosphorus 
content (>30% P2O5).  

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Struvite from wastewater by "PHORWater" process 

Product ID on the NUTRIMAN FP: ID208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description: Struvite is a potentially marketable product for the P fertilizer industry. 
Its genuine slow release property can be more efficiently used by crops, because it meets 
nutritional demands of crops in a better way and prevents the burning of plant roots, even 
when applied in excess quantities, guarantees a slow but steady nutrient supply. Moreover, 
struvite is an effective water-soluble phosphorus fertilizer in neutral and slightly acidic soils. 
The amount of phosphorus and magnesium that the struvite could provide is higher than 
typical fertilizers (12% P and 9% Mg).  

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (d. m.), 2.3% P2O5  (d. m.), 1.3% K (d. m.). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_250
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Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by "Arbio and NPirriK-project" process  

Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description The digestate of Arbio (biogas installation digesting manure and organic 
wastes) is separated into a liquid and a solid fraction. The liquid fraction is concentrated via 
Reverse Osmosis (RO). This concentrate (NK) is then backmixed into the drying of the solid 
fraction digestate just before drying. Finally, pelletised, this results in an easy to distribute 
fertiliser-pellet with an optimised and higher N/P-content: 5.5% N (TN fresh weight) of which 
50% mineral N, and 2.8% P2O5 (fresh weight). 

Name of the innovative product: Green compost from green waste by "IMOG" process 

Product ID on the NUTRIMAN FP: ID280 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280 

Product description Green compost is the stable, hygienic and humus-rich end product of the 
composting of organic biological waste streams (i.c. ‘green waste’). It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (of the green waste the composting process started with). Nutrients content: 1.22-
1.62% N% (d. m.), 0.45-0.61% P2O5 % (d. m.), 0.87-1.26 K2O% (d. m.). 

 

2.3 Experimental design of field demonstration 
 
Duration of the trial: 

Location of field demonstration trial: Grugliasco (TO), Italy – Experimental greenhouse of 
UNITO 
Vegetables treated: tomato 
Number of treatments: 12 at three different dosages (tot. 36) 
Number of plant treated in each treatment: 1 x pots x 5 repetitions replicated twice 
Total number of plants: 400 plants 
Trial’s size: about 48 m2 
Calendar of activities: 

- Seeding and distribution of fertilizers:  10/01/2020 
- Transplanting: 07/02/2020 
- Harvesting: 10/04/2021 
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All the NUTRIMAN fertilizers were been distributed at the seeding and mixed to the growing 
media (peat) at three different dosages: 0.5% by vol,  1% by vol and 2% by vol.  
Data collected: biomass (g) for each pot; heights, biomass productions, number of stages, 
number of fruits, weight of fruits, roots development index. 

 

Schematic overview of the trial: 

Four different counters in the same cell at T°C, humidity and irrigation controlled, disposed 
in randomized blocks.  
Length of each counter: 2.00 m 
Width of each counter: 6.00 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied and mixed to the growing media (peat) before 
transplanting.  
 
Environmental parameter of the cell. 

13) Temperature min: 23.2°C – Temperature max: 30°C (ΔT: 0.8 °C). 
Heating: disactivated. 
Doors opening: 
- Side doors -> partial opening* at +4°C compared to temp. min. (27.2°C); total 
opening at +6°C compared to temp. min. (29.2°C); 
- Ridge doors -> partial opening* at +6°C compared to temp. min. (29.2°C); total 
opening at +8°C compared to temp. min. (31.2°C). 
*partial opening: proportional to the temperature, it changes every 0.4°C. 
 

14) Humidity 
No setting (fog currently disabled). 
 

15) Sprinkler irrigation 
Three times a day for 3 minutes (opening hours: 10.40 - 14.50 - 19.00). 
 

16) Artificial lighting 
It is activated when the lighting falls below 6800 lux (from 8.00 to 20.00). 
 
Assessments were made on: heights, biomass productions, number of stages, number of 
fruits, weight of fruits, roots development index. 
 

3. Observations 
3.1 Visual observations 

 
The results of the assessments on height, biomass, number of stages, root development 
index of the plants are presented in Figures 1-2-3-4. 
 
  



 
 

Figure 1. Total biomass production of potted tomato plants.  

 
At low dosages the plants treated with fertilizers ID250 (T7) and ID270 (T12) had a total 
biomass significantly higher than untreated control (1) and mineral control (2). 
At medium and high dosages the plants treated with all NUTRIMAN fertilizers had a total 
biomass significantly higher than untreated control (1) and mineral control (2). 
 
Figure 2. Potted tomato plants height.

  
At low dosages the plants treated with fertilizer ID270 (T12) were taller than untreated 
control (1) and mineral control (2) 
At medium dosages the plants treated with fertilizer ID270 (T12) were taller than mineral 
control (2). 
At high dosages the plants treated with all the NUTRIMAN products were taller than 
untreated control (1) and mineral control (2) 
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Figure 3. Number of stages of tomato plants. 

 
At low dosages the plants treated with fertilizers ID250 (T7), ID208 (T8), ID210 (T9) ID280 
(T11) and ID270 (T12) reached a total number of stages for plant significantly higher than 
mineral control (2). 
At medium dosages the plants treated with all the NUTRIMAN products reached a number 
of stages for plant significantly higher than mineral control (2). 
At high dosages the plants treated with all the NUTRIMAN products reached a number of 
stages for plant significantly higher than untreated control (1) and mineral control (2). 
 
Figure 4. Root development index of tomato plants. 

 
At low dosages the plants treated with all the NUTRIMAN products reached a root 
development index significantly higher than untreated control (1) and mineral control (2). 
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At medium dosages the plants treated with fertilizer ID208 (T8) reached a root development 
index significantly higher than untreated control (1) and mineral control (2). 
At high dosages the plants treated with fertilizer ID280 (T11) reached a root development 
index significantly higher than untreated control (1) and mineral control (2). 
 

3.2 Analitycal observation 
No other analytical observations were done. 
 

4. Demonstration event 
 
Video: 

- https://www.youtube.com/watch?v=nf1XEYSKCQk&list=PL6SNYMmBjnltg2djS_mggo
c5qS2I-ZAi5&index=3  

•  

5. Conclusion 
The product selected within the NUTRIMAN project which have been tested in this demo 
greenhouse nursery trial on tomato are safe (strict standards as to heavy metals, organic 
contaminants, impurities, stones, pathogens and germinated seeds), homogenised, organic 
fertilisers containing besides N and P also numerous trace elements including iron, 
manganese and zinc. The demonstrated fertilizers showed to be  competitive with mineral 
ones, when applied with a similar amount of nutrient  (mainly N), suggesting the possibility 
to use them in greenhouse on potted plants. 
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1. OBJECTIVES 

A demo nursery trial was carried out in Italy during 2020. The aim of this demo trial was to 

demonstrate the use of NUTRIMAN fertilizers on potted tomato plants. UNITO made 

assessments on some important parameters like: total biomass production, number of stages, 

root development index. 

 

2. Description of the demonstration 
2.1 List of treatments 

The list of treatments considered in the demo trial on tomato is presented in Table 1. The 
fertilizerswere distributed at the seeding at the dosages indicated in Table 1. The 
NUTRIMAN fertilizers (ID210-397-192-208) were compared to: unfertilized control, mineral 
control. 
 
Table 1. List of demonstrated products. 

Treatment Product 
ID 
number 

% volume 
(low) 

% volume 
(medium) 

% volume 
(high) 

1 UNTREATED CONTROL - 0 0 0 

2 MINERAL CONTROL - 0.5 1 2 

3 ASH DEC 397 0.5 1 2 

4 
BIOPHOSPHATE + 
COMPOST F1 

192 0.5 1 2 

5 
BIOPHOSPHATE + 
COMPOST F2 

192 0.5 1 2 

6 
BIOPHOSPHATE + 
COMPOST F3 

192 0.5 1 2 

7 STRUVITE 1 250 0.5 1 2 

8 STRUVITE 2 208 0.5 1 2 

9 COMPOST 210 0.5 1 2 

10 ORGANIC CONTROL - 0.5 1 2 

11 GREEN COMPOST 280 0.5 1 2 

12 DRIED DIGESTATE 270 0.5 1 2 

  



 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: High nutrient dense Bio-Phosphate products recovered 
from food grade animal bone grist with over 30% P2O5 content by "3R zero emission 
pyrolysis" process  

Product ID on the NUTRIMAN FP: ID192 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_192 

Product description: The Animal Bone Char (ABC) Bio-Phosphate is a natural organic product 
with macroporosus structure and economically high concentrated recovered Phosphorus 
content (>30% P2O5).  

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Struvite from wastewater by "PHORWater" process 

Product ID on the NUTRIMAN FP: ID208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description: Struvite is a potentially marketable product for the P fertilizer industry. 
Its genuine slow release property can be more efficiently used by crops, because it meets 
nutritional demands of crops in a better way and prevents the burning of plant roots, even 
when applied in excess quantities, guarantees a slow but steady nutrient supply. Moreover, 
struvite is an effective water-soluble phosphorus fertilizer in neutral and slightly acidic soils. 
The amount of phosphorus and magnesium that the struvite could provide is higher than 
typical fertilizers (12% P and 9% Mg).  

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (d. m.), 2.3% P2O5 (d. m.), 1.3% K (d. m.). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

https://nutriman.net/farmer-platform/product/id_192
https://nutriman.net/farmer-platform/product/id_250
https://nutriman.net/farmer-platform/product/id_208
https://nutriman.net/farmer-platform/product/id_210


 
 

Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by "Arbio and NPirriK-project" process  

Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description The digestate of Arbio (biogas installation digesting manure and organic 
wastes) is separated into a liquid and a solid fraction. The liquid fraction is concentrated via 
Reverse Osmosis (RO). This concentrate (NK) is then backmixed into the drying of the solid 
fraction digestate just before drying. Finally, pelletised, this results in an easy to distribute 
fertiliser-pellet with an optimised and higher N/P-content: 5.5% N (TN fresh weight) of which 
50% mineral N, and 2.8% P2O5 (fresh weight). 

Name of the innovative product: Green compost from green waste by "IMOG" process 

Product ID on the NUTRIMAN FP: ID280 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280 

Product description Green compost is the stable, hygienic and humus-rich end product of the 
composting of organic biological waste streams (i.c. ‘green waste’). It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (of the green waste the composting process started with). Nutrients content: 1.22-
1.62% N% (d. m.), 0.45-0.61% P2O5 % (d. m.), 0.87-1.26 K2O% (d. m.). 

  

https://nutriman.net/farmer-platform/product/id_397
https://nutriman.net/farmer-platform/product/id_270
https://nutriman.net/farmer-platform/product/id_280


 
 

2.3 Experimental design of demonstration 
 
Duration of the trial: 

Location of field demonstration trial: Grugliasco (TO), Italy – Experimental greenhouse of 
UNITO 
Vegetables treated: tomato 
Number of treatments: 11 at three different dosages (tot. 33) 
Number of plant treated in each treatment: 1 x pots x 5 repetitions replicated twice 
Total number of plants: 400 plants 
Trial’s size: about 48 m2 

 
Calendar of activities. 

- Sowing: 10/01/2020 
- Transplanting: 20/02/2020 
- Final: 23/04/2020 

 
All the NUTRIMAN fertilizers were been distributed at the seeding and mixed to sandy soil at 
three different dosages: 0.5% by vol,  1% by vol and 2% by vol.  
Data collected: biomass (g) for each pot; heights, biomass productions, number of stages, 
number of fruits, Clorophyll Content Index (CCI), roots development index. 

 

Schematic overview of the trial: 

Four different counters in the same cell at T°C, humidity and irrigation controlled, disposed 
in randomized blocks.  
Length of each counter: 2.00 m 
Width of each counter: 6.00 m 
 

2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied and mixed to the growing media (peat) before 
transplanting into a sandy soil.  
 
Environmental parameter of the cell. 

17) Temperature min: 23.2°C – Temperature max: 30°C (ΔT: 0.8 °C). 
Heating: disactivated. 
Doors opening: 
- Side doors -> partial opening* at +4°C compared to temp. min. (27.2°C); total 
opening at +6°C compared to temp. min. (29.2°C); 
- Ridge doors -> partial opening* at +6°C compared to temp. min. (29.2°C); total 
opening at +8°C compared to temp. min. (31.2°C). 
*partial opening: proportional to the temperature, it changes every 0.4°C. 
 

18) Humidity 
No setting (fog currently disabled). 
 

19) Sprinkler irrigation 
Three times a day for 3 minutes (opening hours: 10.40 - 14.50 - 19.00). 
 



 
 

20) Artificial lighting 
It is activated when the lighting falls below 6800 lux (from 8.00 to 20.00). 
 
Assessments were made on: height, biomass production, number of stages, Chlorophyll 
Content Index (CCI), root development index. 
 

3. Observations 
3.1 Visual observations 

 
The results of the assessments on height, biomass, number of stages, roots development 
index, Chlorophyll Content Index (CCI) of the plants are presented in Figures 1-2-3-4-5. 
 
Figure 1. Total biomass production of potted tomato plants.  

 
At low dosages the plants treated with fertilizer ID250 (T7) reached a total biomass 
significantly higher than untreated control (1) and mineral control (2). 
At medium dosages the plants treated with fertilizers ID397 (T3), ID250 (T7), ID208 (T8), ID270 
(T12) reached a total biomass significantly higher than untreated control (1) and mineral 
control (2). 
At high dosages the plants treated with fertilizers ID208 (T8), ID270 (T12) reached a total 
biomass  significantly higher than untreated control (1) and mineral control (2). 
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Figure 2. Potted tomato plants height. 

  
At low dosages the plants treated with fertilizer ID397 (T3), ID250 (T7), ID208 (T8) were 
taller than plants in untreated control (1) and in the mineral control (2) 
At medium dosages the plants treated with fertilizer ID397 (T3), ID250 (T7), ID208 (T8), 
ID210 (T9), ID270 (T12) were taller than plants in the mineral control (2). 
At high dosages the plants treated with fertilizer ID250 (T7), ID208 (T8), ID210 (T9), ID270 
(T12) were taller than plants in the untreated control (1) and in the mineral control (2). 
 
Figure 3. Number of stages of tomato plants. 

 
At low dosages ID208 (T8) determined a total number of stages for plant significantly higher 
than mineral control (2). 
At medium dosages ID397 (T3), ID250 (T7), ID208 (T8), ID210 (T9), ID270 (T12) determined a 
number of stages for plant significantly higher than mineral control (2). 
At high dosages ID397 (T3), ID192 (T5), ID208 (T8), ID210 (T9), determined a number of stages 
for plant significantly higher than untreated control (1) and mineral control (2). 
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Figure 4. Chlorophyll Content Index (CCI).  

 
At low dosages there were not significative differences between the treatments. 
At medium dosages the plants treated with fertilizers ID397 (T3), ID250 (T7), ID208 (T8), ID192 
(T5), ID270 (T12) reached a CCI significantly higher than untreated control (1) and mineral 
control (2). 
At high dosages the plants treated with fertilizers ID250 (T7), ID208 (T8) reached a CCI 
significantly higher than untreated control (1) and mineral control (2). 
 
Figure 5. Root development index of tomato plants. 

 
At low dosages the plants treated with fertilizers ID397 (T3), ID250 (T7), ID208 (T8) reached a 
roots development index significantly higher than plants in untreated control (1) and mineral 
control (2). 
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At medium dosages the plants treated with fertilizers ID397 (T3), ID250 (T7), ID208 (T8), ID270 
(T12) reached a roots development index significantly higher than plants in untreated control 
(1) and mineral control (2). 
At high dosages the plants treated with fertilizers ID397 (T3), ID250 (T7), ID208 (T8), ID210 
(T9reached a roots development index significantly higher than plants in untreated control 
(1) and mineral control (2). 
 

3.2 Analitycal observation 
No other analytical observations were done. 
 

4. Demonstration event 
 
Video: 

- https://www.youtube.com/watch?v=nf1XEYSKCQk&list=PL6SNYMmBjnltg2djS_mggo
c5qS2I-ZAi5&index=3  

•  

5. Conclusion 
The product selected within the NUTRIMAN project which have been tested in this demo 
greenhouse nursery trial on tomato are safe (strict standards as to heavy metals, organic 
contaminants, impurities, stones, pathogens and germinated seeds), homogenised, organic 
fertilisers containing besides N and P also numerous trace elements including iron, 
manganese and zinc. The demonstrated fertilizers showed to be  competitive with mineral 
ones, when applied with a similar amount of nutrient  (mainly N), suggesting the possibility 
to use them starting from nursery to promote their development. 
 

6. Pictures 

 

https://www.youtube.com/watch?v=nf1XEYSKCQk&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=3
https://www.youtube.com/watch?v=nf1XEYSKCQk&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=3
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1. OBJECTIVES 

A demo field trial was carried out in Italy on grape during 2020-2021. The aim was to 

demonstrate the use of NUTRIMAN fertilizers in the experimental vineyard of UNITO, in order 

to be able to use the fertilizers in a sustainable way on this crop over 2 consecutive years. 

UNITO made assessments on some important parameters like: Chlorophyll Content Index 

(CCI), evaluation of the incidence and severity of diseases caused by Uncinula necatrix and 

Plasmopara viticola, number of clusters, yield of clusters (kg), °Babo sugar content. 

 

2. Description of the demonstration 
2.1 List of treatments 

The list of treatments considered in this demo field trial on grape is presented in Table 1. 
The fertilizers were  distributed in spring at the following NPK dosages: 50kg/ha of nitrogen, 
80kg/ha of phosphorous and 50kg/ha of potassium. The different content in terms of NPK of 
the NUTRIMAN fertilizers were corrected by distributing urea, triple superphosphate and 
potassium sulphate. The NUTRIMAN fertilizers (ID210-397-192-208-170-280) were 
compared to: unfertilized control, mineral control. 
 
Table 1. List of demonstrated products. 

 
Treatment 

 
Product 

ID number 

1 UNFERTILIZED CONTROL  - 

2 MINERAL CONTROL - 

3 STRUVITE 250 

4 COMPOST 210 

5 GREEN COMPOST 280 

6 DRIED DIGESTATE 270 

7 CALCIUM SODIUM PHOSPHATE 397 

 
  



 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: Struvite from digestate and manure by "REVAWASTE" 
process 

Product ID on the NUTRIMAN FP: ID250 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_250 

Product description: Struvite is a crystal that can be used directly as fertilizer on the fields of 
cultivation and that supposes advantages with respect to the habitual fertilizers and 
complements the technical and economic aspects of the management of agro-livestock 
waste. The amount of nutrients is: N-P-K %: 5-28-0. 

Name of the innovative product: Compost from green waste and digested mixed-waste by 
"ACEA Pinerolese" process                                                                                                                    
Product ID on the NUTRIMAN FP: ID210 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_210 

Product description: Florawiva is the stable, hygienic and humus-rich end-product of the 
composting of pre-digested selectively retrieved organic waste streams. It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (i.e. of the waste the composting process started with). The amount of nutrients is: 
2.4% N (d. m.), 2.3% P2O5  (d. m.), 1.3% K (d. m.). 

Name of the innovative product: Calcium-Sodium-Phosphate from sewage sludge ash 
conversion with the "AshDec®" process 

Product ID on the NUTRIMAN FP: ID397 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_397 

Product description AshDec® is a thermochemical process designed to convert the low plant 
available phosphorus compound in the ash (Ca3(PO4)2) to the highly plant available 
compound CaNaPO4 while reducing the heavy metal content. The amount of nutrients is: 0% 
N – (15-25)% P2O5 – 1% K2O. 

Name of the innovative product: High NP pelletized digestate from animal manure and 
organic waste digestate by "Arbio and NPirriK-project" process  

Product ID on the NUTRIMAN FP: ID270 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_270 

Product description The digestate of Arbio (biogas installation digesting manure and organic 
wastes) is separated into a liquid and a solid fraction. The liquid fraction is concentrated via 
Reverse Osmosis (RO). This concentrate (NK) is then backmixed into the drying of the solid 
fraction digestate just before drying. Finally, pelletised, this results in an easy to distribute 
fertiliser-pellet with an optimised and higher N/P-content: 5.5% N (TN fresh weight) of which 
50% mineral N, and 2.8% P2O5 (fresh weight). 

Name of the innovative product: Green compost from green waste by "IMOG" process 

Product ID on the NUTRIMAN FP: ID280 

https://nutriman.net/farmer-platform/product/id_250
https://nutriman.net/farmer-platform/product/id_210
https://nutriman.net/farmer-platform/product/id_397
https://nutriman.net/farmer-platform/product/id_270


 
 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_280 

Product description Green compost is the stable, hygienic and humus-rich end product of the 
composting of organic biological waste streams (i.c. ‘green waste’). It is a secondary raw 
material containing the stable organic material, called humus, and the inorganic mineral 
fraction (of the green waste the composting process started with). Nutrients content: 1.22-
1.62% N% (d. m.), 0.45-0.61% P2O5 % (d. m.), 0.87-1.26 K2O% (d. m.). 

 

2.3 Experimental design of field demonstration 
 
Duration of the trial: 

Location of field demonstration trial: Grugliasco (TO), Italy – Experimental vineyard of 
UNITO 
Number of treatments: 7 
Number of plant treated in each treatment: 5-6 plants x 7 treatments x 4 repetitions 
Total number of plants: 170 
Soil processing: shredding between rows (2-4/year) and herbicide on the row Expected 
yield: ≤ 9t/ha of grapes          
Variety of grape: MOSCATO  
Planting density: 5’000 plants/ha  
Number of treatments: 7     
Number of plants treated in each treatment: 3-6 repeated 4 times  
Number of plants treated: 150         
Trial’s size: about 300 m2         
       
Calendar of activities (2020):          
-          May 18th, 2020. Distribution of fertilizers.       
-          August 23rd, 2020. Harvest.        
 
Calendar of activities (2021):          
-          Distribution of fertilizers (done in 2020)       
-          August 19th, 2020. Harvest.   
          
Data that collected: every two weeks BBCH development, incidence and severity of 
Plasmopara viticola and Uncinula necatrix on leaves and grapes, chlorophyll content index 
on leaves, yields and quality at harvest.       
   
  

https://nutriman.net/farmer-platform/product/id_280


 
 

Schematic overview of the trial: 

In Figure 1 the demo field trial scheme on grape is presented. 
.  
 
Figure 1. Demo field trial on grape 2020-2021: field scheme. 
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2.4 Demo conduct and agricultural practices 
The NUTRIMAN fertilizers were applied at the beginning of the season in 2020. During the 
two consecutive seasons (2020-2021) 3 herbicidal treatments and 10 fungicidal treatments 
were carried out.  
  



 
 

3. Observations 
3.1 Visual observations 

3.1.1 Demo trial on grape 2020 
The results of the assessments made on Chlorophyll Content Index (CCI) on leaves, yields 
and quality (°Babo) at harvest are presented in Figures 1-2-3-4-5-6. No differences were 
found on: BBCH development, incidence and severity of plant diseases on leaves and 
grapes. 
 
Figure 1. CCI  1 month after the application of fertilizers. 

  
Plants treated with the fertilizer ID250 (T3) reached a CCI significantly higher than the 
untreated control (1) and similar to the mineral control (2). Plants treated with the fertilizers 
ID270-397 (T6-7) reached a CCI significantly higher than the untreated control (1) and 
significantly lower than the mineral control (2). 
 
Figure 2. CCI  2 months after the application of fertilizers. 
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Plants treated with the fertilizer ID210 (T4) reached a CCI significantly higher than the 
controls (1-2). Plants treated with the fertilizer ID250 (T3) reached a CCI significantly higher 
than the untreated control (1) and similar to the mineral control (2). 
 
Figure 3. CCI 3 months after the application of fertilizers. 

  
Plants treated with the fertilizer ID210 (T4) reached a CCI significantly higher than the 
controls (1-2). Plants treated with all NUTRIMAN fertilizers reached a CCI significantly higher 
than the untreated control (1). 
 
Figure 4. Yield of grape in 2020. 

 
Plants treated with the fertilizer ID210 (T4) reached a yield significantly higher than the 
untreated control (1) and similar to the mineral control (2). 
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Figure 5. Number of clusters for plant in 2020. 

 
Plants treated with the fertilizer ID210-397 (T4-7) reached a number of clusters for plant 
similar to the mineral control (2). 
 
Figure 6. °Babo of clusters harvested in 2020.

 
Plants treated with all  NUTRIMAN fertilizers reached a sugar content (°Babo) of the clusters 
harvested significantly higher than the unfertilized control (1) and similar to the mineral 
control (2). 
 

3.1.1 Demo trial on grape 2021 
The results of the assessments made in 2021 on yields and quality (°Babo) at harvest are 
presented in Figures 7-8-9.  No differences were found on: Chlorophyll Content Index (CCI) 
on leaves, BBCH development, incidence and severity of plant diseases on leaves and 
grapes. 
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Figure 7. Yield of grape in 2021. 

 
Plants treated with the fertilizer ID210 (T4) reached a yield significantly higher than the 
untreated control (1) and similar to the mineral control (2). 
 
Figure 8. Number of clusters for plant in 2021. 

 
Plants treated with the fertilizer ID210 (T4) reached a number of clusters for plant similar to 
the mineral control (2). 
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Figure 9. °Babo of clusters harvested in 2021. 

 
Plants treated with the fertilizer ID250 (T3) determined a sugar content (°Babo) of the 
clusters harvested significantly higher than the unfertilized control (1) and similar to the 
mineral control (2). 
 

3.2 Analytical observations 
The assessments were made only on yield parameters as described in 3.1 paragraph.  
 

3.3 Meteorological conditions 
The temperatures and the number of rainy days of this demo field trial in 2020 are 
presented in Figures 10-11. 
 
Figure 10. Temperatures in demo field trial on grape during 2020. 
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Figure 11. Number of rainy days recorded in demo field trial on grape during 2020. 

 
 
The temperaturesand the number of rainy days of the grape demo field trial recorded 
during 2021 are presented in Figures 12-13. 
 
Figure 12. Temperatures in demo field trial on grape during 2021. 
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Figure 13. Number of rainy days recorded in demo field trial on grape during 2021. 

 
 

4. Demonstration event 
 
Videos:  

• https://www.youtube.com/watch?v=fsnVmbVU6IQ&list=PL6SNYMmBjnltg2djS_mgg
oc5qS2I-ZAi5&index=2  

• https://www.youtube.com/watch?v=nAEitvbxEuc&list=PL6SNYMmBjnltg2djS_mggoc
5qS2I-ZAi5&index=6  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero  

ENG: The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains  

Date: 4th September 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 4 (1 farmers)  

Link to event post ENG: https://nutriman.net/news/first-italian-webinar-nutriman-european-
project  
ITA: https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-
del-progetto-europeo-nutriman  

 

  Details of the event 

Title of event:  ITA: Il progetto europeo NUTRIMAN e la nuova frontiera dei 
fertilizzanti prodotti da filiere di recupero. 

ENG:  The European project NUTRIMAN and the new frontier of 
fertilizers produced from recovery chains. 

Date: 3rd October 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 
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https://www.youtube.com/watch?v=fsnVmbVU6IQ&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=2
https://www.youtube.com/watch?v=fsnVmbVU6IQ&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=2
https://www.youtube.com/watch?v=nAEitvbxEuc&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=6
https://www.youtube.com/watch?v=nAEitvbxEuc&list=PL6SNYMmBjnltg2djS_mggoc5qS2I-ZAi5&index=6
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/news/first-italian-webinar-nutriman-european-project
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman
https://nutriman.net/farmer-platform/info/it/il-primo-webinar-italiano-del-progetto-europeo-nutriman


 
 

No. of participants: 14 (7 farmers)  
Link to event post ENG: https://nutriman.net/news/european-project-nutriman-and-new-

frontier-fertilizers-produced-recovery-chains  
ITA: https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-
nutriman-e-la-nuova-frontiera-dei-fertilizzanti  

 

  Details of the event 
Title of event:  ITA: L’utilizzo di compost e digestati in viticoltura. 

ENG:  The use of compost and digestates in viticulture. 

Date: 18th December 2020 

Location: Webinar online (WebEx) 

Organiser: UNITO 

No. of participants: 44 (28 farmers)  
Link to event post ENG: https://nutriman.net/news/demo-fertilization-trials-vineyard-

italy-using-recovering-fertilizers-nutriman-project  
ITA: https://nutriman.net/farmer-platform/info/it/le-prove-
dimostrative-di-fertilizzazione-viticoltura-italia-con-i-prodotti  

•  

5. Conclusion 
The product selected within the NUTRIMAN project which have been tested in this two year 
demo field trial on grape are safe (strict standards as to heavy metals, organic contaminants, 
impurities, stones, pathogens and germinated seeds), homogenised, organic fertilisers 
containing besides N and P also numerous trace elements including iron, manganese and zinc. 
The demonstrated fertilizers showed to be competitive with mineral ones, when applied with 
a similar amount of nutrient (mainly N), suggesting the possibility to use them on grape. 
 

6. Pictures 

 

https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/news/european-project-nutriman-and-new-frontier-fertilizers-produced-recovery-chains
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti
https://nutriman.net/farmer-platform/info/it/il-progetto-europeo-nutriman-e-la-nuova-frontiera-dei-fertilizzanti
https://nutriman.net/news/demo-fertilization-trials-vineyard-italy-using-recovering-fertilizers-nutriman-project
https://nutriman.net/news/demo-fertilization-trials-vineyard-italy-using-recovering-fertilizers-nutriman-project
https://nutriman.net/farmer-platform/info/it/le-prove-dimostrative-di-fertilizzazione-viticoltura-italia-con-i-prodotti
https://nutriman.net/farmer-platform/info/it/le-prove-dimostrative-di-fertilizzazione-viticoltura-italia-con-i-prodotti
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ANNEX 7: Technical test reports – P11 FEhS  



 

1. Overview 

 

1. Best practice demo of lime fertilizer products at a permanent grassland site in Rösrath, 

Germany, Season: 2019-2020



 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 818470 
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0. OBJECTIVES 

All in order to follow the EU RUR-15-2018-2019-2020 CSA call concept to summarize, share 
and present best practice in a 'bottom-up' way, high attention was focused on benefit 
aspects. The basis for maintaining healthy soils and efficient use of fertilizers is a correct pH 
value that must be adapted to the local soil conditions and use of the crops. Farmers need 
to know the benefits of lime fertiliser products. A better understanding is needed from the 
farmers' side on how to better manage lime fertilizer at the farm level. In order to fulfill this, 
knowledge exchange, demonstration of practical tools and fertilising practices are helpful. 

Specific objectives: 

1) Long-time effect of lime fertilizer on grassland.  

2) Comparison of different forms of liming products 

3) Development of the soil pH values 

4) Development of green matter yield 

1. List of treatments 

Table 1: List of treatments   

Nr Name of the 
treatment 

Lime fertilizer Fertiliser Dose 
(kg/ha) 

1 control No liming 0 

2 Carbon. Lime 1 Carbonate limestone 250 

3 Carbon. Lime 2 Carbonate limestone 500 

4 Conv. lime 1 Converter lime 250 

5 Conv. lime 2 Converter lime 500 

•  

• The following treatments have been applied: 

• untreated control:  

• Carbonate limestone fertilization according to the site-specific requirements 

• Carbonate limestone fertilization with twice the amount of needed application 

• Converter lime fertilization according to the site-specific requirements 

• Converter lime fertilization with twice the amount of needed application 

All other needed nutrients (N, P, K, Mg) have been applied in the same way for all variations. 

Duration of the trial: Starting 1990 - 32 years 

  

http://www.nutriman.net/


 
NUTRIMAN – Field demo tests in WP 4.1: Best practice demo of lime fertilizer products at conventional 
permanent grassland site in Rösrath, Germany. www.nutriman.net  
 

5 
 

2. Description of applied products 

Carbonate limestone: unburnt, ground limestone with a lime content of approx. 54% CaO, 
sieving 0-3 mm. Very common type of lime fertilizer in Germany (regional origin). 

Converter lime: Byproduct from the manufacture of steel, contains approx. 45 % CaO, in a 
silicate bonding form. In addition, further useful nutritional elements such as approx. 1-1.5 % 
P2O5, 7 % MgO, and 10 % soluble silicic acid. 

There are several reasons to select these materials for demonstration:  

✓ The products are covered by the German fertilizer Regulation (DüMV) and are 
available on the market. 

✓ Locally produced. Converter lime is produced from unexploited by-product streams 
from a German (EU) sources (steel production plants). 

✓ Economically recovered nutrients (> 1 % P2O5; 7 % MgO) . Providing secure 
Phosphorus supply and a reduction in reliance on cadmium/uranium contaminated 
and chemosynthetic mineral phosphate import. 

✓ The detailed information on the use and agronomic effects of converter lime fertilizer 
products are already available:  

o from pot trials conducted under well controlled conditions and on selected 
soils which are independent from the ecological, climate, soil and cultivation 
conditions. The results of pot trials are independent from the country/area 
where the test is performed. 

o from small- and large-plot experiments (agronomic field trials) executed by the 
local Authorities (regional agricultural chambers) and in made by the 
production and sales companies. On the part of the manufacturer, there is 
usually both an internal and an external quality control system for monitoring. 
The product is fully safe to use under any climatic and soil conditions. 

 

Product description:  

Carbonate limestone 

Carbonatic limes are the most common lime fertilizers in Germany. Depending on the 
geological origin, they vary in the lime content between 42-55 % CaO. The extraction is carried 
out by mining and uses corresponding finite resources. Carbonate limestone are EU Authority 
permitted. 

 

Converter lime:  

Converter lime occurs as a coupling product in steel production. The use of these products 
thus closes material cycles. With the use of converter lime, in addition to the liming 
components, other useful nutrient elements such as phosphorus, magnesium and silica are 
also recovered. The use of converter lime saves resources in the segments lime and 
phosphorus mining. 

http://www.nutriman.net/
https://www.linguee.de/englisch-deutsch/uebersetzung/silicic+acid.html
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Converter lime are currently only national permitted in some EU member states. However, 
there are efforts to bring these into the legal framework of the EU Fertilizer Products 
Regulation 2019/1009. 

 

Competitive position and advantages: 

The use of by-products from the steel industry has a long tradition. Thomas phosphate 

(basic slag), produced until the end of the 90s of the last century, was the most common P 

fertilizer in Europe at that time. Converter lime, as the successor product, has also been a 

known for decades now. It has been tested in many trials and in practice and has proven to 

have a good liming effect with yield-stabilizing and yield-increasing effects. 

Research work on the enrichment of the P-content of converter lime with sewage sludge 

ashes has already been successfully applied. (P-enrichment in P-containing mineral residues 

(German Min. Of Education 033R044A-E). However, implementation in a steelwork has not 

yet been implemented, which is why this technology has not been incorporated into the 

NUTRIMAN project at the moment (TRL level is too low). The lime fertilizer with phosphate 

produced in this way has already been included in the German Fertilizer Regulation as 

“Konverterkalk Typ C”. 

 

3. Experimental design of field demonstration 

The purposes of setting up this operational field trial demonstration are:  

✓ gaining practical experience on how to use lime fertilizer products, in particular, the 
comparison of carbonate lime products obtained by mining with the recovered lime 
fertilizer converter lime under real agricultural operation conditions, 

✓ spreading knowledge towards agricultural practitioners about the insufficiently 
usage and positive effect of different liming products (products and practices) with 
“ready for practice” performance such as converter lime,  

✓ organisation of interactive best practice demonstration programs on lime fertilizer 
products to agri practitioners, Producers Organisations and agri advisers/consultants.  

•  

3.1. DURATION OF THE DEMONSTRATION 

Duration of the operational field trial in: Since 1990:  
 
Calendar of activities in 2019/2020:  

- 1.  Fertilization with the different lime fertilizers: September 2019 

- 2.  Basic fertilization of N, P, K, Mg: April 2020 

- 3.  First cut: Mai 2020; N-Fertilisation 

http://www.nutriman.net/
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- 4.  Second cut: June 2020; N-Fertilisation 

- 5.  Third cut: August 2020 

- 6.  Soil sampling 0-15 cm: September 2020 

- 7.  Fertilization with the lime fertilizers: September 2020 

 

3.2. TYPE OF DESIGN 

Lime fertilization trial on permanent grassland.  

With two amounts of lime application for each lime product. The first application rate 
corresponds to the site-specific amount of lime. The second stage is a doubling of this 
amount. 

 

 Location plan      

a 5a 4a 3a 2a 1a   

b 3b 1b 2b 4b 5b 

 

   

c 2c 5c 1c 3c 4c N  

d 1d 3d 4d 5d 2d   

 

 

Block area per treatments: 25 m2, block weidth: 5 m, block length: 5m  

Number of treatments: 5 – repetitions: 4 

1a, 1b, 1c, 1d: without liming  

2a, 2b, 2c, 2d: 250 kg/ha CaO Carbonate limestone 

3a, 3b, 3c, 3d: 500 kg/ha CaO Carbonate limestone  

4a, 4b, 4c, 4d: 250 kg/ha CaO Converter lime 

5a, 5b, 5c, 5d: 500 kg/ha CaO Converter lime 

 

Start of the trail: 1990 

  

3.3. SIZE OF EXPERIMENTAL AREA  

Field trail size area: 5*5 m. Per variant; total 500 m2 

http://www.nutriman.net/
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Figure 1: Aerial photograph of the test area (source Google earth, own picture) 
 

3.4.  FIELD DESCRIPTION   

3.4.1. Location 

Location of the area: Rösrath - Rheinisch Bergischer Kreis, Germany 

Location:  Height above NN: 165 mtr. 

Climate:  average Precipitation: 828 mm 

average Annual temperature: 10.4 ° C 

Ground: Geological origin: loess 

Soil type: Parabrown earth 

Soil characterisation: strongly clayey silt:  

Sand: 3.5 % - Silt: 79.0 %  - Clay: 17.5 % 

Humus: 2.3% 

Type of cultivation: conventional grassland (meadow): 3-4 cuts/year, 1 grazing  

Total cultivated area: 5 ha 

NUTRIMAN demo size area: 500 m2 

 

3.4.2. Soil 

• Soil type: loess 

• Soil type: Parabrown earth 

• Soil characterisation: strongly clayey silt:  

• Sand: 3.5 % - Silt: 79.0 %  - Clay: 17.5 % 

• Humus: 2.3 % 

 

http://www.nutriman.net/
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Table 2: Soil analysis at the beginning 
 

Depth pH mg P2O5 mg K2O mg Mg 

(cm) (CaCl2): (CAL)* (CAL)*: (CaCl2): 

15 5,8 19 9 13 

 Depth analysis    
 pH mg P2O5 mg K2O mg Mg 
 (CaCl2): (CAL)* (CAL)*: (CaCl2): 

25 5,9 16 11 13 

50 5,8 12  8 12 

95 5,8  6  5 10 

*Extraction with Calcium-Acetat-Lactat 

 
Table 3: Soil analysis 2020  

 

 

 

 

 

3.5. DEMO CONDUCT AND AGRICULTURAL PRACTICES 

3.5.1. Equipment 

All fertilization measures are carried out by hand. 

The harvest is carried out in plots with a cutter bar. 

3.5.2. Agricultural practices/tillage 

The fertilizers were all applied by hand in plots. 

The whole areas are not irrigated.  

Crop protection: not applied. 

   (Average of the 4 repetitions) 

Variant Control Carb. Lime I Carb. Limes II Conv. lime I Conv. lime II 

 Mean SD Mean SD Mean SD Mean SD Mean SD 

pH-value (CaCl2) 5,3 0,1 5,9 0 6,3 0,1 5,9 0,2 6,3 0,1 

mg P2O5 (CAL) 25 2,4 24 1,7 30 2,9 25 2,2 32 3,7 

mg K2O (CAL) 12 2,4 12 2,2 13 1,1 10 0,8 14 2,9 

mg Mg (CAL) 15 0,4 18 0,7 19 0,2 16 0,3 16 0,3 

http://www.nutriman.net/
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3.5.3. Crop rotation 

No rotation. Permanent grassland 

3.5.4. Demo conduction 

The WP 4.1 is 'bottom-up' way approached to focus on the most urgent needs of farmers, in 

this case this is the need of liming. In general, most agricultural soils already have a too low 

pH-value and a liming deficit: 

The use of lime fertilizers is necessary regularly to prevent the pH value from dropping too 

much. In regions with annual precipitation > 500 mm, alkaline compounds are always 

discharged during the downward movement of the water. These therefore must be 

replaced regularly. If the pH value drops too much, this has negative effects on soil physics 

(structural stability), soil microbiology (soil life) and soil chemistry (nutrient availability). 

These factors are all connected in their effects. 

All in order to remain valid in this minor test random block order demonstration all conditions 

kept equal between the different treatments, so that the observed effects certainly caused 

by the effect of the different lime treatments only. The random block order tests even out 

any possible differences in nutrient levels or soil quality. The WP4.1 key objective is to 

highlight the development of the pH-values and the yield impacts. Of the different variants 

and control blank.  

The treatments are randomly allocated to the experimental units inside each block. When all 
treatments appear at least once in each block, we have a completely randomized block 
design. This kind of design is used to minimize the effects of systematic error. If the 
experimenter focuses exclusively on the differences between treatments, the effects due to 
variations between the different blocks should be eliminated. 

4. Observations 

4.1. ON THE SOIL PH-VALUES 

 

After more than 30 years of testing, there are clear differences in the development of the soil 

pH values in the variants (see Tables 2 and 3). 

In the uncalcified controls, the pH value dropped by 0.5 pH units over the time. Liming with 

the application rate I enabled the initial pH value to be maintained with both forms of lime 

products. The higher amount of lime II increased the pH value, regardless of the form of lime 

product, by 0.4 pH units.  

 

1.1. 4.2 ON THE GREEN MATTER YIELD 

 

Date of harvesting:  

• In May 2020 the first cut was taken. 

http://www.nutriman.net/
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• In June 2020 the second cut was taken. 
• In August 2020 the third was taken 

• Further cuts were not taken in 2020 not possible due to the drought conditions 

 

Table 4: Dry weight of yield in kg ha -1 (2020) 

  
dry matter yield in kg * ha-1 

(Average of the 4 repetitions) 

Variant Control Carb. Lime I Carb. Limes II Conv. lime I Conv. lime II 

  Mean SD Mean SD Mean SD Mean SD Mean SD 

First cut 32,0 2,4 33,5 5,5 39,0 6,0 33,4 2,6 36,7 1,8 

Second cut 41,2 3,0 40,4 2,1 41,6 1,5 42,8 0,5 40,9 2,0 

Third cut 33,9 1,7 36,5 2,0 35,9 2,5 36,5 0,9 39,0 2,1 

Sum cuts 1-3 107,0 1,7 110,4 7,6 116,4 7,3 112,6 3,1 116,6 4,0 

 

There is a certain difference in the green matter yields of the limed varieties compared to the 

unlimed control. Liming leads to higher yields on average, regardless of the type of limestone 

but not in any case on a significant different level. The increase in the amount of lime also 

increases the yield again, regardless of the type of lime used. 

5. Conclusion 

The long-term lime test with the two forms of lime demonstrates that liming stabilizes the 

pH values and prevents them from decreasing. Both forms of lime are equally well suited to 

achieve this goal. The maintenance of soil fertility is ensured by setting a pH value 

appropriate to the soil dependent local needs. This is expressed in the higher crop yields 

compared to the unlimed control. The converter lime produced as a by-product of steel 

production fulfils this benefit just as well as the mined carbonate lime product. 

It is planned to continue the field experiment for the next years. 

 

http://www.nutriman.net/
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ANNEX 8: Technical test reports – P12 IUNG



 

1. Overview 

 
  

1. Demo trial on effect of compost soil improver on grass growth and yield 

2. Demo trial on the effects of compost soil improver under drought conditions 

3. Demo trial on the effects of compost soil improver under chemical stress conditions 

4. Demo trial on the effect of digestate on grass growth and yield  

5. Demo trial on the effect of digestate on barley yield and nitrogen leaching 
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2. OBJECTIVES 

Testing the influence of compost on soil quality and plant growth in a pot experiment. 

Compost from leaves, produced over winter period, and compost from grass produced in 

summer period, were tested in the study.  

 

3. Description of the demonstration 
3.1 List of treatments 

Compost soil improver ID1664 
Control fertilized with mineral nitrogen 
 

3.2 Description of innovative products evaluated 

Name of the innovative product: Compost soil improver 

Product ID on the NUTRIMAN FP: 1664 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_1664  

Product description:  

Soil improver produced in a process of tunnel composting of selectively collected green 
waste – grass and leaves. It is carbon rich soil improver recommended for a wide range of 
crops, lawns, horticultural applications and land reclamation.  
1.5% N - 0.6% P – 1.5% K. OM content 31%. 
 
 

3.3 Experimental design of field demonstration 
Duration of the trial: 3 months 
Design of the trial 
Location: Pulawy, Poland 

 

Crop Treatments Replicates Number of 
plants 

 

Area per plot 

Italian 
ryegrass 

Compost based on 
grass eq. of 20 t/ha 

Compost based on 
leaves eq. of 20 t/ha 

Mineral nitrogen eq. of  
100 kg N/ha  

A 

B 

C 

D 

Full grass cover 4 pots 

Total 2 12 Not. rel. 12 pots 

 

Schematic overview of the trial: 

• Compost based on grass eq. of 20 t/ha 

• Compost based on leaves eq. of 20 t/ha 

• Mineral nitrogen eq. of  100 kg N/ha 

https://nutriman.net/farmer-platform/product/id_1664


3.4 Demo conduct and agricultural practices 
 
The experiment was carried out on a loamy sand soil, with SOM content 1.8% and pH 5.9. 
The compost was added to the soil as moist, corresponding to the natural water content of 
the compost, at a rate corresponding to approximately 20 tons of compost per hectare. The 
control combination was the same soil with no compost added. 
The control soil was fertilized as equivalent to 100 kg N, 150 kg P and 150 kg K per hectare: 
100 mg N, 150 mg P and 150 mg K per pot, as solutions of calcium phosphate, potassium 
phosphate and calcium nitrate. The soil mixed with compost was not fertilized with nitrogen 
and the doses of P and K were identical as in the case of the control soil. 
Compost and fertilizer solutions were added to a 3 kg portion of moist soil. After thorough 
mixing with the additives, the soil was placed in 3-liter plastic pots. The soil was brought to 
70% field water capacity. After a 2-week incubation, ryegrass, cultivar Gisel, was seeded. The 
experiment was performed in 4 replications. The pots were watered with distilled water as 
needed. After 2 months, the plants were cut and the weight of wet and dried biomass was 
determined. Soil samples were taken for analysis. 
The content of nitrogen in plants as well as carbon in soil were determined by the method of 
dry combustion. Soil pH was determined potentiometrically in water suspension. Phosphorus 
content in the plant, after decomposing the sample with concentrated nitric acid in a 
microwave oven, was determined by ICP-MS on an Agilent apparatus. 
 

4. Observations 
4.1 Visual observations 

 
The plants in control pots had a lighter color and they produced smaller biomass.  The 
difference in color was apparently due to a better supply of nitrogen in the soil with 
compost, and possibly also a better supply of some micronutrients (zinc, copper) and 
phosphorus. 
 



 
The effect of compost on the growth of Italian ryegrass, on the left - soil with the addition of 
compost, on the right - control soil without compost addition 
 

4.2 Analytical observations 
 
 
The effect on grass biomass 

Treatment  Fresh biomass (g/pot) Dry biomass (g/pot) 

Control 52.40 7.04 

Compost grass 69.32 7.84 

Compost leaves 68.42 7.79 

 
The effect on nitrogen and phosphorus content in plant dry mass 

Treatment  N% P% 

Control 1.66 0.21 

Compost grass 2.03 0.30 

Compost leaves 2.05 0.29 

 
Additionally, the compost increased the pH of the acidic soil and significantly increased the 
carbon content in the soil.  



4.3 Meteorological conditions 
Greenhouse covered by roof, conducted under natural light conditions. 
 

5. Demonstration event 
 

  Details of the event 

Title of event:  The NUTRIMAN project & use of compost products 

Date: 17/05/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 41 

Link to the video: - 

Link to event report: 2021-05-17_P12_IUNG_T4.1-4.2_Comp_report 

 

  Details of the event 

Title of event:  EN: Webinar – “Use of fertilizer products in agriculture” 
PL: Warsztaty - „Zastosowanie produktów nawozowych w rolnictwie 

Date: 18/06/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 19 

Link to the video: - 

Link to event report: 2021-06_08_P12 IUNG_T.5.3_Webinar_"Zastosowanie produktów nawozowych 

w rolnictwie"_report 

 

  Details of the event 

Title of event:  Workshop "The NUTRIMAN project & use of biofertilisers" 
“Projekt NUTRIMAN i wykorzystanie bionawozów 

Date: 29/07/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 51 

Link to the video: - 

Link to event report: 2021-07-29_P12_IUNG_T4.1-4.2_Biofertiliser_report 

 
 

6. Conclusion 
 
The compost significantly improved plant growth in a pot trail, both visually and in terms of 
produced biomass. The addition of compost also had a positive effect on soil properties, in 
line with the intended purpose of compost as a "soil improver". Compost increased the pH 
of the acidic soil and significantly increased the carbon content in the soil. This facilitates the 
positive effect of compost on the buffer properties of the soil, its retention and sorption 
properties, soil structure and therefore also resistance to erosion. Soil carbon content and 
soil pH are factors that largely determine the above-mentioned soil characteristics. 
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1. OBJECTIVES 

Test and demonstrate the effect of compost on plant growth and soil biological activity under 

water deficit in a pot experiment. Demonstrate positive role of compost in recovering soil 

biological processes and resistance of plants to reduced soil moisture. 

 

2. Description of the demonstration 
2.1 List of treatments 

Compost soil improver ID1664 
Control fertilized with mineral nitrogen 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: Compost soil improver 

Product ID on the NUTRIMAN FP: 1664 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_1664  

Product description:  

 
Soil improver produced in a process of tunnel composting of selectively collected green 
waste – grass and leaves. It is carbon rich soil improver recommended for a wide range of 
crops, lawns, horticultural applications and land reclamation.  
1.5% N - 0.6% P – 1.5% K. OM content 31%. 
 
 

2.3 Experimental design of field demonstration 
 
Duration of the trial: 3 months 
Design of the trial 
Location: Pulawy, Poland 

 

 

Crop Treatments Replicates Number 
of plants 

 

Area per plot 

Italian 
ryegrass 

a)Compost based on grass eq. of 20 
t/ha, optimal soil moisture 

b)Mineral nitrogen eq. of  100 kg 
N/ha, optimal soil moisture 

c)Compost based on grass eq. of 20 
t/ha, deficit soil moisture 

d)Mineral nitrogen eq. of  100 kg 
N/ha, deficit soil moisture 

A 

B 

C 

D 

10 per 
pot 

4 pots per 
combination 

Total 4 16 Not. rel. 16 pots 

https://nutriman.net/farmer-platform/product/id_1664


 

Schematic overview of the trial: 

a) Compost based on grass eq. of 20 t/ha, optimal soil moisture 
b) Mineral nitrogen eq. of  100 kg N/ha, optimal soil moisture 
c) Compost based on grass eq. of 20 t/ha, deficit soil moisture 
d) Mineral nitrogen eq. of  100 kg N/ha, deficit soil moisture 
 

2.4 Demo conduct and agricultural practices 
 
The pot study was carried out in a greenhouse under natural light conditions in 3-L plastic 
pots with four replicates for each combination. The study was done on sandy soil, according 
to USDA classification, collected from arable land nearby Pulawy, Poland. The clay content of 
the soil was 1%. The soil  contained 6 g/kg of soil organic carbon (SOC). The initial soil pH of 
soil was neutral, 6.5 in water suspension. 
The compost was added to the soil as moist, corresponding to the natural water content of 
the compost, at a rate corresponding to approximately 20 tons of compost per hectare. The 
control combination was the same soil with no compost added. 
The control soil was fertilized as equivalent to 100 kg N, 150 kg P and 150 kg K per hectare: 
100 mg N, 150 mg P and 150 mg K per pot, as solutions of calcium phosphate, potassium 
phosphate and calcium nitrate. The soil mixed with compost was not fertilized with nitrogen 
and the doses of P and K were identical as in the case of the control soil. 
Compost and fertilizer solutions were added to a 3 kg portion of moist soil. After thorough 
mixing with the additives, the soil was placed in 3-liter plastic pots. The soil was brought to 
60% of the field water capacity and was kept at this level (in optimal moisture variant). After 
a 2-week incubation, barley was seeded. The experiment was performed in 4 replications. 
After 2 months, the plants were cut and the weight of wet and dried biomass was recorded. 
Soil samples were taken for analysis of microbial activity. The water stress conditions were 
represented by 2-week periods without watering.  
 

3. Observations 
3.1 Visual observations 

 
Under optimal moisture, the plants in control pots produced smaller biomass than in 
compost amended soils and had slightly lighter green color, likely due to insufficient balance 
of nutrients. Under water deficit growth of barley was reduced but much greater in soil 
without compost addition.   
 
 

3.2 Analytical observations 
 
We also showed the important role of compost in protecting microbial activity in drought 
periods. The addition of exogenous organic matter to the soil significantly alleviated the 
inhibition of the activity of dehydrogenase and nitrification in drought periods. 
 
 
 
 



The effect of treatments on barley biomass 

Treatment  Dry biomass (g/pot) 

Control - optimal moisture 5.14 

Compost - optimal moisture 6.80 

Control - reduced moisture 3.59 

Compost - reduced moisture 5.06 

 
The effect of treatments on dehydrogenases activity in soil 
 

Treatment  Dehydrogenases (μg g DM–1 24h-1) 

Control - optimal moisture 39.5 

Compost - optimal moisture 3.33 

Control - reduced moisture 40.6 

Compost - reduced moisture 16.8 

 
Additionally, the compost significantly increased the carbon content in the soil.  
 

3.3 Meteorological conditions 
Greenhouse covered by roof, conducted under natural light conditions. 
 

4. Demonstration event 
 

  Details of the event 
Title of event:  The NUTRIMAN project & use of compost products 

Date: 17/05/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 41 

Link to the video: - 

Link to event report: 2021-05-17_P12_IUNG_T4.1-4.2_Comp_report 

 

  Details of the event 

Title of event:  EN: Webinar – “Use of fertilizer products in agriculture” 
PL: Warsztaty - „Zastosowanie produktów nawozowych w rolnictwie 

Date: 18/06/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 19 

Link to the video: - 

Link to event report: 2021-06_08_P12 IUNG_T.5.3_Webinar_"Zastosowanie produktów nawozowych 
w rolnictwie"_report 



  Details of the event 
Title of event:  Workshop "The NUTRIMAN project & use of biofertilisers" 

“Projekt NUTRIMAN i wykorzystanie bionawozów 

Date: 29/07/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 51 

Link to the video: - 

Link to event report: 2021-07-29_P12_IUNG_T4.1-4.2_Biofertiliser_report 

 
 

5. Conclusion 
 
The compost significantly improved barley growth in a pot trail, both visually and in terms of 
produced biomass. Compost significantly increased the carbon content in the soil. The 
addition of compost also had a positive effect on biological soil properties, comparing 
potential of thus biofertiliser as soil improver.  
Drought strongly affected soil nitrogen cycling by inhibiting nitrification and soil biological 
activity, represented by dehydrogenases. The role of compost and its organic matter in 
protecting microbial activity in drought periods was demonstrated. The addition of 
exogenous organic matter to the soil significantly alleviated the inhibition of the activity of 
microorganisms in drought periods. Similar to soil enzymes, resilience of nitrification was 
greater after compost addition. 
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1. OBJECTIVES 

Test and demonstrate the effect of compost on plant growth under chemical stress 

represented by elevated concentrations of heavy metals (zinc and cadmium). Demonstrate 

positive role of compost on limiting transfer of metals to plants in agriculturally used soils 

post-industrial areas.  

 

2. Description of the demonstration 
2.1 List of treatments 

 
Compost soil improver ID1664 
Control fertilized with NPK 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: Compost soil improver 

Product ID on the NUTRIMAN FP: 1664 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_1664  

Product description:  

 
Soil improver produced in a process of tunnel composting of selectively collected green 
waste – grass and leaves. It is carbon rich soil improver recommended for a wide range of 
crops, lawns, horticultural applications and land reclamation.  
1.5% N - 0.6% P – 1.5% K. OM content 31%. 
 
 

2.3 Experimental design of field demonstration 
 
Duration of the trial: 3 months 
Design of the trial 
Location: Pulawy, Poland 

 

Crop Treatments Replicates Number of 
plants 

Area per plot 

oat,  

wheat,  

corn,  

pea,  

red beet,  

lettuce, 
mustard, 
tomato 

a)Compost based on grass 
eq. of 50 t/ha,  

b) Regular NPK fertilisation 

c) liming eq. of 20 t/ha 

 

A 

B 

C 

 

Dependent 
on crop 

3 pots per 
combination 

Total 4 72 Not. rel. 72 pots 

https://nutriman.net/farmer-platform/product/id_1664


Schematic overview of the trial: 

a)Compost based on grass eq. of 50 t/ha,  
b) Regular NPK fertilisation 
c) liming eq. of 20 t/ha 
 

2.4 Demo conduct and agricultural practices 
 
The pot experiment was carried out in the greenhouse with natural light. Three different 
additives were applied: the compost, agricultural lime and the regular NPK. All three variants 
were fertilized with the following amounts: equivalent of 60 mg N, 150 mg P and 150 mg K 
per pot, as solutions of calcium phosphate, potassium phosphate and calcium nitrate. These 
amounts approximately corresponded to the doses of 60 kg N, 150 kg P and 150 kg K per 
hectare.  
After incubation of the soil, 8 plant species were sown: oat (variety Furman), spring wheat 
(variety Bryza), white mustard, corn (variety Gama F1), pea (variety Valor), lettuce (variety 
Regina), red beet (variety Rewal) and tomato (variety Bohun). After harvesting the plants 
(after approx. 8 weeks), the soil was mixed and soil samples were taken for testing. Plant dry 
biomass was recorded. 
 

3. Observations 
3.1 Visual observations 

 
The demo with various plant species confirmed the effectiveness of compost in reducing 
phytotoxicity symptoms. Almost all plant species (except peas) grown in the control soil had 
limited growth and chlorosis. The addition of lime did not increase the yield and did not 
limit the occurrence of chlorosis. The addition of compost significantly increased the yield of 
above-ground parts of plants and reduced the occurrence of chlorosis in all plant species. 
 
 
The effect of treatments in shown from the left: NPK, lime, compost:  

 



 

 
 

 
 

3.2 Analytical observations 
 
The amounts of cadmium taken up by plants from contaminated soils are important the 
transfer of the element to the food chain. The tested species differed not only in terms of 
cadmium content, but also in response to the addition of compost. In several species, the 
addition of compost resulted in no change in Cd content in the plant biomass: oats, maize, 
mustard. Other species reacted with reduced accumulation of cadmium.   
  

3.3 Meteorological conditions 
Greenhouse covered by roof, conducted under natural light conditions. 
 
 
 
 
 
 



4. Demonstration event 
 

  Details of the event 
Title of event:  The NUTRIMAN project & use of compost products 

Date: 17/05/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 41 

Link to the video: - 

Link to event report: 2021-05-17_P12_IUNG_T4.1-4.2_Comp_report 

 
 

5. Conclusion 
 
Compost showed the greatest suitability for remediation of arable soil in post-industrial 
area.  Its addition significantly improved the yield and plant health. The beneficial effect on 
plants was related not only to the sorption properties of the compost, but also to the supply 
of nutrients and greater availability of micronutrients. Plants with better nutritional status 
are more resistant to chemical stress. Importantly, compost improved plant development 
regardless of the plant species. The effect of compost on the uptake of metals depended on 
the plant species - cereal plants usually took up more cadmium and zinc from the soil mixed 
with compost than in the control soil, other plants, e.g. beetroot collected less metals from 
the soil with compost addition. Composts should be applied with lime to counteract a drop 
in soil pH. 
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1. OBJECTIVES 

 

Demonstrate and test the effect of pellet digestate on soil quality and plant growth in a pot 

experiment.  

 

2. Description of the demonstration 
2.1 List of treatments 

Pellet organic fertiliser based on plant biomass digestate ID1665 
Control fertilized with mineral nitrogen 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: Pellet organic fertiliser bases on plant biomass digestate 

Product ID on the NUTRIMAN FP: 1665 

Link to the NUTRIMAN FP:  https://nutriman.net/farmer-platform/product/id_1665  

Product description:  

Digestate fertiliser for organic, low input and conventional agronomic and horticulture 
application. It is 100% based on plant feedstock and digested in a modern agricultural 
biogas plant. Due to plant origin, it is free of hormones and antibiotics. High organic matter 
content >80%. NPK (%): 1.5-0.2-0.6.  
 

2.3 Experimental design of field demonstration 
Duration of the trial: 3 months 
Design of the trial 
Location: Pulawy, Poland 

 

 

Crop Treatments Replicates Number of 
plants 

 

Area per plot 

Italian 
ryegrass 

Digestate eq. of 20 
t/ha 

Digestate eq. of 10 
t/ha 

Mineral nitrogen eq. of  
100 kg N/ha  

No fertilisation 

A 

B 

C 

D 

Full grass cover 5 pots per 
combination 

Total 4 20 Not. rel. 20 pots 

 

Schematic overview of the trial: 

• Compost based on grass eq. of 20 t/ha 

https://nutriman.net/farmer-platform/product/id_1665


• Compost based on leaves eq. of 20 t/ha 

• Mineral nitrogen eq. of  100 kg N/ha 
 

2.4 Demo conduct and agricultural practices 
 
The experiment was carried out on a loamy sand soil, with SOM content 1.8% and pH 5.9. 
The digestate was added to the soil as pellets, corresponding to the natural status of the 
fertiliser, at a rate corresponding to approximately 10 and 20 tons of digestate per hectare. 
The control combination was the same soil with no digestate added. 
The control soil was fertilized as equivalent to 100 kg N, 150 kg P and 150 kg K per hectare: 
100 mg N, 150 mg P and 150 mg K per pot, as solutions of calcium phosphate, potassium 
phosphate and calcium nitrate. The soil mixed with digestate was not fertilized with nitrogen 
and the doses of P and K were identical as in the case of the control soil. Additionally no 
fertilisation control was included. 
Digestate and fertilizer solutions were added to a 3 kg portion of moist soil. After thorough 
mixing with the additives, the soil was placed in 3-liter plastic pots. The soil was brought to 
60% field water capacity and let the soil to react with additives for 1 month. After the 
incubation, ryegrass, cultivar Gisel, was seeded. The experiment was performed in 4 
replications. The pots were watered with distilled water as needed. After 2 months, the plants 
were cut and the weight of wet and dried biomass was determined. Soil samples were taken 
for analysis. 
The content of nitrogen in plants as well as carbon in soil were determined by the method of 
dry combustion. Soil pH was determined potentiometrically in water suspension. Phosphorus 
content in the plant, after decomposing the sample with concentrated nitric acid in a 
microwave oven, was determined by ICP-MS on an Agilent apparatus. 
 



 
 

3. Observations 
3.1 Visual observations 

 
The plants in older phase in control pots had a lighter color and they produced smaller 
biomass.  The difference in color was apparently due to a better supply of nutrients and 
stimulation effect of digestate.  
 

3.2 Analytical observations 
 
 
The effect on grass biomass 

Treatment  Fresh biomass (g/pot) Dry biomass (g/pot) 

Control NPK 51.32 7.23 

Control no fertilisation 37.56 5.23 

Digestate 10 t/ha 70.31 7.54 

Digestate 20 t/ha 74.89 8.35 

 
 
 
 



The effect on nitrogen and phosphorus content in plant dry mass 

Treatment  N% P% 

Control NPK 1.70 0.22 

Control no fertilisation 1.15 0.16 

Digestate 10 t/ha 1.87 0.22 

Digestate 20 t/ha 1.89 0.24 

 
3.3 Meteorological conditions 

Greenhouse covered by roof, conducted under natural light conditions. 
 

4. Demonstration event 
 

  Details of the event 
Title of event:  Workshop "The NUTRIMAN project & use of digestate products 

Date: 18/05/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 25 

Link to the video: - 

Link to event report: 2021-05-18_P12_IUNG_T4.1-4.2_Digestate_report 

 

  Details of the event 

Title of event:  The NUTRIMAN project & the new European regulation on fertilising 
products 

Date: 7/05/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 14 

Link to the video: - 

Link to event report: 2021-05-07_IUNG_T4.2_PSW_report 

 
 

  Details of the event 
Title of event:  Sustainable fertilization of crops and the nutritional status of the soil 

Date: 01/09/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 78 

Link to the video: - 

Link to event report: 2021-09-01-P12_IUNG_T4.1_4.2_CDR_event_report 

 
 
 



5. Conclusion 
 
The digestate significantly improved plant growth in a pot trail, both visually and in terms of 
produced biomass. The addition of digestate significantly increased the carbon content in 
the soil. It had beneficial effect on nitrogen content in soil and had no significant effect on 
phosphorus content. However the demo trail documented effectiveness of the digestate in 
improving performance of plants on soils with light texture.  
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1. OBJECTIVES 

 

Demonstrate and test the effect of pellet digestate on soil quality and plant growth in a plot 

lysimeter study.  

 

2. Description of the demonstration 
2.1 List of treatments 

 
Pellet organic fertiliser based on plant biomass digestate ID1665 
Control fertilized with mineral nitrogen 
Various combinations of municial sewage sludge 
 

2.2 Description of innovative products evaluated 

Name of the innovative product: Pellet organic fertiliser based on plant biomass digestate 

Product ID on the NUTRIMAN FP: 1665 

Link to the NUTRIMAN FP:  https://nutriman.net/farmer-platform/product/id_1665  

Product description:  

Digestate fertiliser for organic, low input and conventional agronomic and horticulture 
application. It is 100% based on plant feedstock and digested in a modern agricultural 
biogas plant. Due to plant origin, it is free of hormones and antibiotics. High organic matter 
content >80%. NPK (%): 1.5-0.2-0.6.  
 

2.3 Experimental design of field demonstration 
Duration of the trial: 3 months 
Design of the trial 
Location: Pulawy, Poland 

 

List of treatments 

Soil treatment Previous fertilisation regime Year  2020 

CTRL No fertilization No fertilization 
SL-MN Sludge of 100 t ha-1 Mineral N 
SL-DG Sludge of 100 t ha-1 Digestate 50 t ha-1 
SL-SL Sludge of 100 t ha-1 Sludge of 100 t ha-1 
SL-FA Sludge of 100 t ha-1 No fertilization, fallow 
MN-MN Mineral N Mineral N 
MN-DG Mineral N Digestate 50 t ha-1 
MN-SL Mineral N Sludge 100 t ha-1 

 

 

 

https://nutriman.net/farmer-platform/product/id_1665


Crop Treatments Replicates Number of 
plants 

 

Area per plot 

Barley CTRL 

SL-MN 

SL-DG 

SL-SL 

SL-FA 

MN-MN 

MN-DG 

MN-SL 

A 

B 

C 

 

Not.rel 1 m2 

Total 8 24 Not. rel. 24 m2 

 
 

2.4 Demo conduct and agricultural practices 
 
The influence of digestate and municipal sewage sludge application on the plant yields, 
microbiological activity and nutrient leaching was tested in the experimental station 
containing concrete lysimeter plots filled with loamy sand and sandy loam in topsoil and 
subsoil, respectively. The experiment was carried out using 24 lysimeters of 1 m2 area.  
On selected plots, sewage sludge was applied again to obtain various variants, corresponding 
to a single dose of 100 t of sludge with varying time from application or a cumulative dose of 
200 t/ha. The comparative variant consisted of digestate (DG) after prior mineral nitrogen 
(MN) fertilization or cumulated with prior application of sewage sludge. The effects of organic 
amendments were verified by comparison with the unamended soil (CTRL) and with constant 
fertilization with mineral N.  
 

3. Observations 
3.1 Visual observations 

 
There was no visible differences in plant growth between digestate treated and mineral N 
fertilised plots. Only  in plots with no fertilisation plants were smaller.  
 
 

3.2 Analytical observations 
 
 
The effects of treatments on barley biomass and soil properties 

Soil 
treatment 

Barley straw yield 
(% of CRTL) 

Soil pH in H2O 
SOC 

(g kg-1) 

CTRL 100  5.5 10.0 

SL-MN 125 6.6 12.5 

SL-DG 120  6.1 14.0 



SL-SL 123 6.3 13.8  

SL-FA - 6.0 13.3 

MN-MN 120 5.3 11.0 

MN-DG 118  5.8 12.7 

MN-SL 119  6.0 12.5 

 
 
 
The effects of treatments on seasonal leaching of nitrogen (kg/ha) 

 
 
 

3.3 Meteorological conditions 
 
Precipitation - 602 mm/year. No extreme meteorological evants.  
 
 

4. Demonstration event 
 

  Details of the event 

Title of event:  Workshop "The NUTRIMAN project & use of digestate products 

Date: 18/05/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 25 

Link to the video: - 

Link to event report: 2021-05-18_P12_IUNG_T4.1-4.2_Digestate_report 

 
 
 
 



  Details of the event 
Title of event:  Sustainable fertilization of crops and the nutritional status of the soil 

Date: 01/09/2021 

Location: Online- Zoom 

Organiser: P12 IUNG 

No. of participants: 78 

Link to the video: - 

Link to event report: 2021-09-01-P12_IUNG_T4.1_4.2_CDR_event_report 

 
 

5. Conclusion 
 
The fertilization scheme had a statistically significant effect on the SOC content and soil pH. 
Digestate raised pH and SOC in comparison to mineral nitrogen fertilisation and no fertilised 
control. Similarly it stimulated microbial activity of soils as measured by enzyme activities. 
Leaching of nitrogen from the soil profile was lower than in case of municipal sludge and 
mineral nitrogen. The yield of barley was not lower after digestate application than in case 
of soil fertilised with high availability synthetic fertiliser.  
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ANNEX 9: Technical test reports – P13 DAM 



 

1. Overview 

 
1. Farmer Platform ID 208 best practice report: Use of struvite 

2. Farmer Platform ID 207 best practice report: Technology for P recovery as struvite 
starting from wastewater sewage with "PHORWater" controlled biological processes 
and struvite scaling process 
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2. OBJECTIVES 

The objective of the Demonstration event was to show the agricultural opportunities of 

struvite and the results of the agricultural assays made by DAM (with other organisms) on the 

application of struvite by itself compared with conventional fertilizers and new developed 

fertilizers based on struvite. 

 

3. Description of the demonstration 
3.1 List of treatments 

Crop 
Trial 

number 
Treatment name 

Dosage 
(kg/ha) 

Application 
code 

wheat 1w STRUVITE 921 AB 

2w STRUVITE 631.6 A 

UREA 150 B 

LIKI-K 2 C 

3w HEROGRA ABOSOL 300 A 

UREA 150 B 

LIKI-K 2 C 

potato 1p STRUVITE 1170 DEF 

2p STRUVITE 1100 D 

SOLUCROS 140 D 

UREA 150 EF 

LIKI-K 10 EF 

3p HEROGRA ABOSOL 1000 D 

UREA 150 EF 

LIKI-K 10 EF 

 
3.2 Description of innovative products evaluated 

Name of the innovative product: Struvite 

Product ID on the NUTRIMAN FP: 208 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/product/id_208 

Product description:  

Struvite is an effective slow-release P-fertilizer, with N and Mg, so it meets nutritional 
demands of crops in a better way and prevents the burning of plant roots. 

Analytical results on the physical, chemical, biological and ecotoxicological properties 
(optional, but mandatory if the information is not mentioned on the FP):  

Mandatory (by preference) Optional 

• Dry matter content: 99,4% 

• Organic matter: < 1,0% 

• Organic carbon: < 0,5% 

• Ph: 9,1 

• EC: 675 uS/cm 

• Total N: 5-6% (w/w) 

• Mg, Ca, Na and Cl content: 9% of Mg 

• Cu, Zn, B, Mo and Fe content 

• All heavy metals below limit of 
detection. 



• Organic N: < 1% 

• NH4
-: 4,6% of N-NH4 

• NO3
-: < 1% 

• Total P, K, S content: 12% of P 

 
3.3 Experimental design of field demonstration 

Duration of the trial: one productive cycle. 
Design of the trial 
Location: Cadiz – Spain  

Soil type (not relevant for pot trials): Sandy-loam  

Replicates: 4 

Minimum plot size: 15 sqm 

Crop 
Trial 

number 
Treatment name 

Dosage 
(kg/ha) 

Application 
code 

wheat 1w STRUVITE 921 AB 

2w STRUVITE 631.6 A 

UREA 150 B 

LIKI-K 2 C 

3w HEROGRA ABOSOL 300 A 

UREA 150 B 

LIKI-K 2 C 

potato 1p STRUVITE 1170 DEF 

2p STRUVITE 1100 D 

SOLUCROS 140 D 

UREA 150 EF 

LIKI-K 10 EF 

3p HEROGRA ABOSOL 1000 D 

UREA 150 EF 

LIKI-K 10 EF 

 

Schematic overview of the trial: 

 
Crop development, quality parameters and yield was compared between treatments with 
similar results at the trial completion. 
 

3.4 Demo conduct and agricultural practices 

Potato trial 
A field trial on potato was performed in Spain. The experimental fertilizer STRUVITE (5.7%N, 
12.6%P2O5 0.17% K2O, GR) was tested to evaluate the yield and quality on potato on the 
crop, alone applied at 1170kg/ha or combined applied at 1100kg/ha with SOLUCROS (51% 
K2O, GR) +UREA (46% N, GR) + LIKI-K (3% N 32% K, SL) at 140 kg/ha, 150 kg/ha and 10kg/ha 
respectively. Both treatments were compared to that of standard fertilization program which 
included HEROGRA ABOSOL (11% N; 11% P; 11% K, L) at 1000 kg/ha +UREA at 150 kg/ha+LIKI-
K at 10kg/ha. 
One experimental plot selected in Conil de la Frontera (Cádiz) was planted with potato. A 
randomized complete block design was done, with 4 replications per treatment and 
elemental plots of 24 sqm and 128 plants per plot. First application was basal (A) by means of 
spreading and incorporation, the rest of applications (B & C) were top applications at different 



crop development using a knapsack sprayer (Maruyama) with field boom, flat fan nozzle, 4 
bar of pressure and a water volume of 500l/ha. 
Assessments on crop development were done at 23 DA-B, 54 DA-B, 25 DA-C and on yield at 
60 DA-C. At crop development assessment the number of plants emerged in two samples of 
8 sqm was evaluated and vigor was evaluated per plot. At harvest (60 DA-C), the number of 
tubers were classified under different categories, starch content was determined and yield 
was recorded. Plants were also checked for phytotoxicity symptoms. 
Additionally to soil analysis done before and at trial completion, leaves analysis was also done 
at pre harvest and results were compared between treatments. 
 

Wheat trial 
A field trial on wheat was performed in Spain. The experimental fertilizer STRUVITE (5.7%N, 
12.6%P 0.17% K, GR) was tested to evaluate the yield and quality on wheat on the crop, alone 
applied at 921 kg/ha or combined applied at 631.6 kg/ha with UREA (46% N, GR) + LIKI-K (3% 
N; 32% K, SL) at 150 kg/ha and 2 kg/ha respectively. Both treatments were compared to that 
of standard fertilization program which included HEROGRA ABOSOL (11% N; 11% P; 11% K, L) 
at 300 kg/ha +UREA at 150 kg/ha+LIKI-K at 2 kg/ha. 
One experimental plot selected in Chiclana de la Frontera (Cádiz) was planted with wheat. A 
randomized complete block design was done, with 4 replications per treatment and 
elemental plots of 30 sqm. First two applications were basal (A & B) by means of spreading 
and incorporation and third top application (C) using a knapsack sprayer (Maruyama) with 
field boom, flat fan nozzle, 4 bar of pressure and a water volume of 500l/ha. 
Assessment on crop development was done at 15 DA-A and on yield at 70 DA-C. At crop 
development assessment the number of plants emerged per sqm was evaluated. At harvest 
(70 DA-C), the wheat weight on 16 sqm, and total yield was recorded. Plants were also 
checked for phytotoxicity symptoms. Quality control was also assessed recording the specific 
weight, %protein in grain, wet gluten, grain humidity and suitability for baking process. 
Additionally to soil analysis done before and at trial completion, leaves analysis was also done 
at pre harvest and results were compared between treatments. 
 

4. Observations 
4.1 Visual observations 

 

Potato trial: 
No big differences between each treatment was observed. 

Wheat trial: 
No big differences between each treatment was observed. 
 

4.2 Analytical observations 
 

Potato trial: 
Crop development, quality parameters and yield was compared between treatments with 
similar results at the trial completion. 
Crop development 



Number of plants emerged in a sample size of 8 sqm at 23 DA-B was 29.4 for Stuvite, 29.6 
for combination of Struvite with other standard fertilizers and 27 plants for standard 
fertilization program, with no statistical differences between them. 
Regarding to vigor assessment, according to a scale (1-10 with average reference value of 5) 
the plants vigor was similar for all treatments at 23 DA-B, 54 DA-B and 25 DA-C with 5 as 
average value and no statistical differences between them. 
Yield 
Results on yield at harvest (60 DA-C) were slighty higher in plots with Struvite (46822 kg/ha 
and 47216.7 kg/ha) than in the standard fertilization program (44377.8 kg/ha) even with 
statistical differences between them. In fact yield increase respect to standard fertilization 
program was recorded and resulted in 5.5% higher for struvite alone and 6.2% higher for 
struvite in combination with standard fertilizers. 
Quality parameters 
Number of marketable tubers was slightly higher in plots fertilized with struvite in 
combination with standard fertilizers (9.4 kg/plot) than those from struvite alone (7.9 
kg/plot) or from standard fertilization program (7.2 kg/plot). 
The highest number and weight of tubers from 1st category (>12 cm) was that of plots 
fertilized with Struvite with almost 130 tubers, higher than Struvite applied in combination 
with 125.5 tubers and also with standard fertilization program with 126.3 tubers from 1st 
category. Regarding the 2nd and 3rd categories the number of tubers was also similar with 
no statistical differences between them. 
The best potatoes starch content was that of plots fertilized with Struvite 17.3% compared 
to a 13.2% of the standard fertilization program. 
Soil and leaves analysis 
The soil analysis revealed that experimental plots selected had a good fertilization level 
similar for the three treatments. Physic, nutritional fertility was similar for all treatments at 
trial completion as well as available soil nutrients. 
When focus on leaves analysis performed at pre harvest macronutrients and micronutrients 
content was similar in all experimental plots. 
No symptoms suggesting any kind of phytotoxicity were observed in any of the plots treated 
at the rates proposed in potato plants. No problems when handling the experimental 
product. 

Wheat trial: 
Crop development, quality parameters and yield was compared between treatments with 
similar results at the trial completion. 
Crop development 
Number of plants emerged in a sample size of 1 sqm at 15 DA-A was 308.5 for Struvite, 
296.5 for combination of Struvite with other standard fertilizers and 314.8 plants for 
standard fertilization program, with no statistical differences between them. 
Yield 
Results on yield at harvest (70 DA-C) were slightly higher in plots with Struvite (5060.5 kg/ha 
and 4639.2 kg/ha) than in the standard fertilization program (4764.4 kg/ha) with no 
statistical differences between them. Only yield increase respect to standard fertilization 
program was recorded and resulted in 5.8% higher for struvite alone. 
Quality parameters 
Quality control was also assessed recording the specific weight, %protein in grain, wet 
gluten, grain humidity and suitability for baking process. Regarding specific weight of 1 Hl 



results were very similar between treatments #1,#2 and #3 (8331.8 g, 8359.3 g and 8572.8 g 
respectively) with no statistical differences between them. Values of % protein in grain do 
not show differences between treatments (14.3, 14.8 and 14.6 respectively). The same 
tendency is observed for wet gluten and humidity in grain with no differences between 
them (35.2%, 36.6% and 35.8% for wet gluten and 12.6%, 12.7% and 12.7% for the humidity 
in grain). 
Regarding suitability for baking process there were no differences between parameters 
analysed, and flour balance (P/L) was 3.95 for treatments #1 and#2 and 3.55 for 
conventional treatment#3. Baking strength was 0.0254 J, 0.0267J and 0.0302J respectively 
with no statistical differences between them. 
Soil and leaves analysis 
The soil analysis revealed that experimental plots selected had a good fertilization level 
similar for the three treatments. Physic, nutritional fertility was similar for all treatments at 
trial completion as well as available soil nutrients. 
When focus on leaves analysis performed at pre harvest macronutrients and micronutrients 
content was similar in all experimental plots. 
No symptoms suggesting any kind of phytotoxicity were observed in any of the plots treated 
at the rates proposed in wheat plants. No problems when handling the experimental 
product. 
 

4.3 Meteorological conditions 
 

5. Demonstration event 
 

  Details of the event 

Title of event:  Recuperación de nutrientes en forma de biofertilizantes 

Date: 15/03/2021 

Location: Online 

Organiser: DAM 

No. of participants: 37 

Link to the video:  

Link to event report: 2021_03_15_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 
 
 

  Details of the event 

Title of event:  Recuperación de nutrientes en forma de biofertilizantes (II) 

Date: 21/05/2021 

Location: Online 

Organiser: DAM 

No. of participants: 37 

Link to the video:  

Link to event report: 2021_05_21_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 
 
 



  Details of the event 
Title of event:  Tecnologías de recuperación y aplicación de estruvita 

Date: 08/06/2021 

Location: Online 

Organiser: DAM 

No. of participants: 30 

Link to the video:  

Link to event report: 2021_06_08_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 

  Details of the event 

Title of event:  Fertilizantes de estruvita a partir de materias primas secundarias 

Date: 16/06/2021 

Location: Online 

Organiser: DAM 

No. of participants: 31 

Link to the video:  

Link to event report: 2021_06_16_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 

  Details of the event 
Title of event:  Productos recuperados a partir de materias primas secundarias. Un paso 

hacia la economía circular 

Date: 22/06/2021 

Location: Online 

Organiser: DAM 

No. of participants: 51 

Link to the video:  

Link to event report: 2021_06_22_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 
 

6. Conclusion 

Potato trial: 
As a global conclusion, under the conditions of this trial, it might be indicated that the 
experimental fertilizer STRUVITE applied alone or in combination with another standard 
fertilizers, is able to obtain similar quality results and yield in potato than a standard 
fertilization program. All products are selective to potato plants cv. Spunta. 

Wheat trial: 
As a global conclusion, under the conditions of this trial, it might be indicated that the 
experimental fertilizer STRUVITE applied alone or in combination with another standard 
fertilizers, is able to obtain similar quality results and yield in wheat than a standard 
fertilization program. All products are selective to wheat plants cv. Don Ricardo. 
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1. OBJECTIVES 

The objective of the demonstration event on PHORWater, P-recovery technology, is to show 

how to improve P-recovery from wastewater treatment plants, the design of the reactor and 

the quality of the obtained product, struvite, NH4MgPO4·6H2O, even though it is not 

approved for agricultural application in all European countries due to the end-of-waste 

national criteria. 

P gets into the WWTPs with the influent water and it has to be removed in order to guarantee 

the quality of the effluent and to avoid nutrient discharges into the water bodies and the 

subsequent algae bloom and eutrophication. It can be removed to the sludge line either 

chemically or biologically. The chemical process adds trivalent metals, such as Fe3+ or Al3+. 

These metals react with P producing a very stable complex, so this P is fixed and not available 

to be absorbed by plants, so biological removal should be the first option.  

But when biological P removal is combined with anaerobic digestion in the WWTP, the 

phosphorus is resolved, and it reacts with the ammonia and magnesium present in the water 

and it forms struvite. This uncontrolled precipitation of struvite in WWTPs damages 

equipment and blocks pipes. In order to avoid this operational problems, guarantee de quality 

of the effluent and increase the amount of P that can be recovered from WWTPs in a 

bioavailable form, PHORWater brings a new management model and develops a simple 

crystallization reactor to recover struvite from WWTPs. 

Struvite recovery, is one of the most promising technologies to recover P from waste flows, 

it reduces operational problems and produces a high quality, slow-release fertilizer. But since 

it comes from residual flows, some European countries consider struvite a waste product 

while other gave the end-of-waste criteria. New fertilizer regulation brings an opportunity to 

homogenise this criteria, allow struvite application in all of the countries and reduce the P-

producer countries European dependency. 

 

2. Description of the technology 

Name of the technology: PHORWater 

Technology ID on the NUTRIMAN FP: 207 

Link to the NUTRIMAN FP: https://nutriman.net/farmer-platform/technology/id_207 

 

Technology description: 

PHORWater process brings a new integral management model for phosphorus recovery and 

reuse from wastewater treatment plants. Usually P-recovery reactor were placed at the end 

of the sludge line in a WWTP. PHORWater studied the P recovery process and concentration 

through the whole WWTP and developed a new model to increase the amount of P available. 
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Figure 1: PHORWater WWTP management model. 

The new high P-concentration flow is fed to a simple crystallization reactor. PHRWater reactor 

is based on a CSTR and a settling zone on top. Reagents are mixed in the stirred zone of the 

reactor, where small crystals of struvite begin to grow. These crystals are kept in the reactor 

until they are big enough, so they are removed from the bottom. The top settling zone 

reduces the amount of small struvite crystals lost from the reactor, so it improves the 

recovery efficiency. 

 

Figure 2: PHORWater crystallization reactor scheme. 
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Figure 3: Complete PHORWater process 

 

The system control developed for PHORWater process control the optimum pH conditions for 

struvite precipitation and the amount of Mg added to the reactor. 

 

Figure 3: PHORWater crystallization reactor in Calahorra WWTP (Spain). 

 

 

 

3. Technology demonstration event 
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  Details of the event 

Title of event:  Recuperación de nutrientes en forma de biofertilizantes 

Date: 15/03/2021 

Location: Online 

Organiser: DAM 

No. of participants: 37 

Link to the video: https://youtu.be/tXFG35KeMKY 

Link to event report: 2021_03_15_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 
 

  Details of the event 

Title of event:  Recuperación de nutrientes en forma de biofertilizantes (II) 

Date: 21/05/2021 

Location: Online 

Organiser: DAM 

No. of participants: 37 

Link to the video: https://youtu.be/tXFG35KeMKY 

Link to event report: 2021_05_21_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 
 

  Details of the event 

Title of event:  Tecnologías de recuperación y aplicación de estruvita 

Date: 08/06/2021 

Location: Online 

Organiser: DAM 

No. of participants: 30 

Link to the video: https://youtu.be/tXFG35KeMKY 

Link to event report: 2021_06_08_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 
 

  Details of the event 

Title of event:  Fertilizantes de estruvita a partir de materias primas secundarias 

Date: 16/06/2021 

Location: Online 

Organiser: DAM 

No. of participants: 31 

Link to the video: https://youtu.be/tXFG35KeMKY 

Link to event report: 2021_06_16_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 
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Title of event:  Productos recuperados a partir de materias primas secundarias. Un paso 
hacia la economía circular 

Date: 22/06/2021 

Location: Online 

Organiser: DAM 

No. of participants: 51 

Link to the video: https://youtu.be/tXFG35KeMKY 

Link to event report: 2021_06_22_P13DAM_T4.1 and 4.2 Webinar+Demo struvite_report 

 

4. Conclusion 

 

PHORWater process begins by optimizing P-removal at the biological treatment, reducing 

phosphorus levels in the effluent. Then, it increases phosphorus release in the sludge line to 

reduce operational problems. Finally, the crystallization reactor is implemented. Thus, the 

global phosphorus recovery is higher, and uncontrolled precipitation is reduced through the 

integral management of all the flows at the WWTP compared with other P-recovery 

techniques in WWTPs. 

The crystallization reactor is a continuous stirred tank reactor (CSTR) with a sedimentation 

zone at the top to allow separation of the struvite particles. Several computational fluid 

dynamic simulations ensure the control of local supersaturation conditions, allowing particles 

to grow over 200 µm. 

The struvite obtained has also been evaluated as a slow release fertilizer on wheat and potato 

crops by direct application or in combination with other fertilizers and compared with 

traditional fertilization. The product has a higher level of purity and is more effective than 

other conventional fertilizers in addition it has very low levels of contaminants. 
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