




of N via gaseous emissions during housing and manure storage - according to typical 
management systems for pigs. Linear regression suggested that the measured outputs 
were around 25% below the N balance (fresh excreta) estimates. Allowing for housing 
and manure N storage losses improved the correlation; measured manure N outputs were 
c. 85% of proposed output ex-housing and at least equivalent to, or marginally in excess 
of, proposed output ex-storage (gradient of slope 1.14). The experimental observations 
were from in-house production phase only and did not include slurry storage.  From similar 
research studies and from sampling and monitoring of commercial poultry units, data on 
total manure output are also available. Comparison of the measured manure N output 
(average of several observations), showed closest agreement with the proposed “ex-
house” N output (Figure 1b). The agreement between the proposed standards and the 
research and farm measurement data encourage confi dence in the approaches used and 
in the NARSES estimates of gaseous N losses from manures following excretion.

Software development and operation

The software tool has been developed as a standalone desktop application suitable for 
use on Windows® 2000 and Windows® XP operating systems. The application contains a 
core calculation component written as a Dynamic Link Library (DLL).  This DLL calculation 
component has been incorporated into a user-friendly interface and may also be integrated 
into other software applications. User entered data are stored in a simple Microsoft® Offi ce 
Access database. A similar technique was used very successfully in the PLANET Nutrient 
Management Decision Support Software (Dampney and Sagoo, 2008).

The software allows selection of livestock production systems and information is 
collected via a number of simple data input fi elds. Following initial user feedback during 
the development of the tool, a facility has been provided where the user may elect to 
use default values provided by the software. These may be edited later if farm-specifi c 
information is available.

The user may save information entered to a database and produce a report showing input 
data and the N and P balance estimate.  A simple help fi le has been developed which provides 
guidance on the use of the software and information on the data required by the tool.  A short 
written document has also been prepared to guide the fi rst-time user of the software.

Studies in the UK have suggested that farmers will use decision support software only 
where the required input information is simple and easily available (Smith et al., 1997).  In 
the early stages of the development of ENCASH, a small ‘stakeholder’ group consisting of 
farmers (dairy and pig sectors represented), consultants and policy advisers from Defra and 
Natural England, were consulted regarding design, operation and reporting of ENCASH.  
A further workshop, in the latter stages of the project, provided further reinforcement of the 
adopted approaches.

After the initial splash screen (Figure 2 (a)), a ‘wizard’ type approach (Figure 2 (b)) is taken 
to guide the user to setting up their basic farm information data. On successive screens 
in the wizard the user is asked to select their livestock enterprise(s) and enter relevant 
farm data.

On leaving the wizard, the user is taken to an area of the application where detailed 
entry screens appear only for those livestock categories chosen in the wizard. Here the 
user enters information about the livestock enterprise(s), including animal types, numbers, 
housing, manure management system (slurry, FYM, litter), including storage. The screens 
are divided into two main areas – the data entry and, below, the results section (Figure 3). 
The user cannot edit the results area of the screen which updates dynamically with each 
item of data entered.
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 Figure 2. Start-up and wizard Figure 3. Livestock data entry screens
  and summary output on N and P output
 (a)

 

 (b)

ENCASH requires only inputs that are readily available to farmers or their consultants. To 
assist the user during data entry, for inputs that may be less readily available, default values 
are provided for these fi elds - for example calf weight, cow liveweight gain, feed intake; 
these defaults being based on “typical” industry practice. The software also incorporates 
defi ned acceptable ranges for input parameters and extensive logic checks to disqualify 
illegal or nonsensical entries, or to advise the user of atypical values.

The software similarly allows only the choice of real housing or manure management/
storage systems, these options being stored in a series of system matrices, for cattle, pigs, 
poultry and “other livestock” categories. Only classes of stock and manure management 
found in current UK production systems are included. Also, the matrices store the 
calculated N emission factors (EF) imported from the NARSES model, which are used for 
the discounting of N following excretion and in calculation of the manure N output for the 
farm. The overall estimated N loss, as a percentage of total N output and on a per animal/
bird basis, is displayed in results section, together with calculated N and P output

Conclusions

A decision support system has been developed which is capable of calculating livestock 
manure N and P output on an individual farm basis based on simple input values. The 
software is capable of dealing with most livestock enterprises and it should assist producers 
in improving the effi ciency of their system by means of scenario testing.
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Data input values are those which should be known to farmers or their consultant and, 
where not known, typical standards are given. These are based on published data and 
gaps in these data have been supplemented by expert knowledge on typical industry 
practice. An associated report and technical user guide covers the detail of software 
development, with background information on default values and guidance on appropriate 
adjustments.

ENCASH is a potentially valuable aid to providing farm specifi c information on N and P 
outputs and to assist farmers in meeting the requirements of the NVZ Action Programme.  
Initial user testing by consultants has been positive, with no signifi cant software problems.  
It is anticipated that ENCASH will fi nd wide application throughout the farming community 
particularly with consultants and farm business managers.
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