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1.

Abstract

This best practice is concerned with a web-based tool aimed at disseminating codes of good agriculture
practices to the farmers, with special emphasis on the reduction of nitrates of agricultural sources as well as
on sustainable farming
The web tool has been designed to comprise three different sections: a) farm self evaluation section which
enables the users (farmers, technicians, advisory services) to evaluate the sustainability degree of the farm
under test, on the basis of farming and breeding techniques applied with respect to a given set of sustainability
reference standards; b) estimation of N and P balances at the barn level, vessel capacity for storing the animal
effluents, simulation of the animal effluents utilization and of the fertilization plan in the farm used agricultural
area; c) evaluation of farm economic sustainability and profitability.
The DSS web tool has already been developed by ERSA for its advisory purposes and is currently under test for
improvements and enhancements. The tool resides on the web and then can be easily reached by all possible
interested people. It is meant to transfer knowledge and disseminate information on specific and complex
topics such as sustainable farming and implementation of the regional action programme concerning the
implementation of the EEC Directive no. 676/91.
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2.

Introduction: the Friuli Venezia Giulia context

In the region Friuli Venezia Giulia two different areas have been designated as Nitrate Vulnerable Zones (NVZ)
according to the EEC Directive no. 676/91. One area is concerned with the territory of the Municipality of
Montereale-Valcellina (area 1, Fig. 1), the other area comprises the catchment area of the Marano and Grado
lagoon (area 2, Fig. 1). The characteristics of the two areas in terms of surface, total used agricultural area and
number of the municipalities concerned are shown in Tab. 1.1 and Tab. 1.2.

Fig. 1: The two areas designated as NVZ in the region Friuli Venezia Giulia.
Tab.1.2: Characteristics of the NVZ 1.
NVZ 1

Montereale-V. municipality

Year

2003

Area

6,785 ha

Total UAA

3,261 ha

Table 1.2: Characteristics of the NVZ 2.
NVZ 2

Catchement area of the Marano and Grado lagoon

Year

2008

Area

175,330 ha

Total UAA

90,736 ha

Municipalities

67

In Italy one of the first steps taken for the implementation of the Nitrates Directive (91/676/EEC) was the
adoption of Law Decree no. 152/1999 and of a Code of Good Agricultural Practice. In 2006, due also to the
entrance in force of the Water Framework Directive (2000/60/CE), which regards nitrates reduction as part of a
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wider approach aimed at preserving water quality, an additional act was adopted, i.e. the Law Decree no.
152/2006.
In the same year a more technical oriented act, i.e. Minister Decree dated 7/04/2006, was issued in order to
provide the general frame for the implementation of the Action programmes for Nitrate Vulnerable Zones
(NVZ) at regional level.
According to the latter acts, in Friuli Venezia Giulia two NVZ areas (see Figure 1) were designated.
A regional Action programme for NVZ was adopted in 2007 for the Monterale Valcellina area (first NVZ) while
in 2008 an updated version of the regional Action programme was issued and took into consideration both the
NVZs. The content of the actions foreseen by the present Action programme (approved by the President of the
Region Friuli Venezia Giulia Decree no. 0108/Pres. adopted on May 24th 2010) are very similar to the actions
outlined in the previous one.
Council Directive no. 91/676/EEC recalls a code or codes of good agricultural practice (CGAP), to be
implemented by farmers on a voluntary basis. FVG Action programme for the NVZ (AP) indicates that ERSA,
among others, plays advisory and information services for the farmers either on the AP implementation and
the CGAP guidelines. As a consequence ERSA has implemented a Decision Support System tool to be used by
the farmers or technicians involved in consultancy and advisory service.

3.

Main features of the Decision Support System (DSS)

The tool resides on the web and then can be easily reached by all possible interested people. It is meant to
transfer knowledge and disseminate information on specific and complex topics such as sustainable farming
and implementation of the regional Action programme concerning the EEC Directive no. 676/91. The web site
of the DSS is http://www.ersafvg-agrisostenibile.com
The user is asked to register the system, choose an username and a password.
Once entered in the system the user can select two different options: “Self evaluation system for the farms”
and “Barn Gate Nitrogen and Phosphorus Balance” (Fig. 2).
The self evaluation system for the farms comprises nine sub-sections (Fig. 3)
The user is asked to enter about 200 information concerning management and sustainability, the systems
groups the information provided according to 44 types of indicators. These latter enables the system to
compare the methods and the techniques applied by the farm under test to the ones considered as best
available techniques (BAT) in terms of environmental sustainability and codes of best agricultural practices.
The best standards have been selected by a focus group of experts who have identified weights and scores for
each different option of possible techniques indicated by the farm.
For instance as for the information on the “Use of manure and chemical fertilizers” the user is asked to
discriminate among different sorts of manure utilized (Fig. 4), the period of the year when the organic
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fertilizers are applied, the technique adopted to spread the livestock manure, the cultivation stage when the
mineral fertilizers are applied to the crops, the sort of chemical fetilizers used.
As for the irrigation (Fig. 5) the system recalls the information on the characteristics of the soil, entered under
sub-section 1 “Land, soil and livestock of the farm” and the user is asked to answer whether measures for
optimization of the use of water for irrigation purposes are applied (e.g. discrimination between a “scheduled
supply “ and “on demand supply).

Fig. 2: Starting of the DSS.

Fig. 3: Self evaluation system for the farms, sub-sections.
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Fig. 4: About the “Use of manure and chemical fertilizers” sub-section.

Fig. 5: About the “Irrigation” sub-section.
When the user has entered all the information concerning the whole set of nine sub-sections, the system
generates a graph showing the ranking of the farm under test with respect to the ideal reference situation
(Figure 6). The “distance” index (x-axis) measures the difference between the ideal standard and the current
techniques applied in terms of environmental sustainability, while the “effort” index (y-axis) indicates the
degree of difficulties encountered by the farm to restore/achieve an acceptable level of sustainability: the
effort will be “minimal” when the results can be improved by simply introducing some changes in the
management (e.g. chemical fertilizers application, change in the ration fed to the animals, etc.), on the other
hand the effort will be “high” if the farm sustainability can be enhanced only through investments to be
effected (new stables, new equipment, new vessels for effluent storage, etc.)
According to the information provided by the user the system also lists and ranks the different indicators
according to their sustainability degree, furthermore it reports the practices that should be considered
carefully and provides suggestions and measures to be applied in order to improve the farm sustainability
(Fig. 7). “Barn Gate Nitrogen and Phosphorus Balance” (Fig. 2) consists of four different items which are shown
in the information flow in Fig. 8.
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Fig. 6: Graph showing the ranking of the farm under test.

Fig. 7: Suggestions provided by the system to enhance farm sustainability.
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Fig. 8: The information flow of the “Barn gate Nitrogen and Phosphorus balance.
The first item enables the user to compute the N and P at the barn gate. The user has to enter information on
the animal husbandry concerned (e.g. dairy cows, beef cattle, poultry, swine, etc.) as shown in Fig. 9.

Fig. 9: The system asks to enter the animal husbandry type concerned.
The example reported in Figure 10 is concerned with a beef cattle herd. In that case the system requires to
discriminate the beef cattle breeds as each breed exhibits different daily growth rate and metabolism, the user
is also asked to enter the number of heads for each of the breeds kept. Another variable to be considered for
the beef cattle is the number of production stages and the duration of each stage in days, the latter
information enables the system to compute dry matter intake of the herd during a given production stage.
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Fig. 10: Beef cattle. Number of heads for each breed, production stage duration.
As for the animal nutrition schemes applied the user has to enter the composition of the diet fed to the animals
in terms of crude protein and P content (Fig. 11)

Fig. 11: Beef cattle. Ration fed to the animals, crude protein and P content.
The system is then able to compute N balance and P balance of the whole herd (“at barn gate”), as shown in
Fig. 12, and a number of further calculated parameters, for instance the total nitrogen to be spread produced
per year by the herd or the total P excreted by the herd in a year.
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Fig. 12: Nitrogen and Phosphorus balance calculated parameters.
The second item of this section is concerned with the calculation of the storage capacity of the vessels for the
effluents of the farm. The user is asked to describe the number of animals kept according to the type of barn
structures or bedding adopted (in Fig. 13 an example on the information asked).

Fig. 13: Number of heads and barn structure.
With the information provided by the user the system is able to compute the volume of livestock manure
(slurry or barn manure) produced by the herd per year as well as other useful parameters (Fig. 14)

Fig. 14: Volume of slurry or barn manure produced by the herd in a year.
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On the basis of the barn structures and of the farm effluent vessels availability, the system is able to assess the
adequacy of the farm vessel capacity with respect to the requirements outlined by the Action programme,
taking into consideration whether the animal husbandry is located in NVZ or in non-NVZ areas (Fig. 15).

Fig. 15: Minimum storage capacity required for the animal husbandry.
The last topic considered by this second section of the DSS web tool is dedicated to the Crops N balance. In this
case the farmer can simulate the use of the livestock manure produced exploring the different opportunities
offered in terms of N requirements of the crops cultivated. The system is provided with the whole matrix of N
requirements of possible different crops which have been computed taking into consideration whether the
plots are served by irrigation or not and taking into account the different soil types of the Friuli Venezia Giulia
region; this N requirements matrix considers the same crop N requirements outlined in the NVZ Action
programme. Thus the DSS user is provided with a tool to figure out the best way to spread the livestock
effluents on the farm UAA (utilized agricultural area) and at the same time to be able to take into account the
specific limits foreseen in the NVZ Action programme.
The user should provide some basic information (Fig. 16), as the Municipality area where the individual parcel
of the farm UAA is located; the system in fact uses this latter information to identify the general features of the
soil and as a consequence the corresponding N requirement of the concerned crop. The system of course
requires information on the cultivation group (arable crops, meadows, orchards, etc.) on the individual crop
(corn, wheat, alfalfa, etc.), and finally on the preceding crop.
The user is also asked to provide information on the sort of manure to be used and of course on the amount of
manure to be spread.
This procedure can be repeated as many times as the number of parcels of the farm UAA.
Given a certain amount of N from livestock manure which is intended to be spread on a individual parcel, the
system is then able to compute the maximum amount of chemical N that can be added so as to maintain the N
balance for the crop cultivated in such a parcel (see Fig. 17).
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Fig. 17: Fertilization plan for the farm UAA.
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The system also computes further useful parameters regarding the total UAA of the farm and discriminates the
portion of the farm included in the NVZ-area or in the non-NVZ area. The system also shows the user the
average amount of N from livestock manure which is being distributed on the farm UAA by adopting the
fertilization plan under evaluation; again the system discriminates the portion of the farm included in the NVZ
area and that in the non-NVZ area, having regard of the thresholds of 170 and 340 kg of N from livestock
manure respectively (Fig. 17).
In the future the system will be also provided with a third section which is oriented to evaluate the farm
sustainability in terms of income and profitability. To what extent the farm management applied is either
environmental sustainable and profitable for the farm? A three-years dataset from the FADN (Farm Accounting
Data Network) has been used to draw some significant economic indexes and regarded as suitable to show the
economic efficiency of the farm. In this case the user should also provide information on the expenses borne by
the farm and some figures on the specific costs.
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