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Plant Breeding Capacity Building – Guidelines for Use of the Procedures, Methods and Templates in Modules 1-6.
Guidance for Module 1.  Preparing for capacity assessment of a plant breeding program.

Why do PBC assessment of a breeding program?
A PBC assessment should be done to review current and needed resources objectively and realistically and in so doing, improve the potential for program success.  Clear delineation of the goal and scope of assessment will help guide the composition and assembly of an assessment team.  It will also influence the type and amount of data and information gathered to support evaluation of the capital resources that constitute plant breeding capacity, defined as “… skills, abilities, processes and resources that countries and organizations, in both public and private sectors, need to establish and maintain plant breeding programs capable of surviving, adapting, thriving, and serving a fast changing world.”

Who should be on an assessment team?  

Ideally PBC assessments should be conducted by a breeder and other stakeholders knowledgeable about local agricultural needs and seed systems, ongoing plant breeding efforts, and types of available support in addition to plant breeders and scientists with different expertise and experience, i.e., different relevant viewpoints.  Some should be familiar with practical program management, classical breeding methods and others with applicable cutting-edge science.  Farmers and consumers who make decisions about what is planted, how crops are grown and used should also be involved.  Even when it may not be possible to assemble a broad-based, diverse assessment team, useful outcomes may accrue from assessment and self evaluation by the breeding team.  In that case however, the possibility of inherent limitations or unintended biases associated with limited perspectives must be recognized and taken into account.
Team composition can range from only a lead breeder to numerous people with diverse qualifications related to breeding, crop improvement, science, growers, consumers and program administrators.  A larger, more diverse group will provide a wider range of expertise and opinions, but it may be difficult to identify and engage people who will commit to the time and work needed for a comprehensive assessment.  So too it can be challenging to manage a large diverse group for this exercise, so a skilled facilitator might be valuable. On the other hand, a knowledgeable breeder along with the breeding team and some additional people with suitable experience can do an excellent job of self evaluation of capacity resources and needs and make a strong case for additional resources based on well documented information and credible data.  Another approach is for a relatively small team to interview a wider range of stakeholders about specific issues and collate the information into a valuable document that provides the information needed for capacity assessment.  

How long will it take for program assessment? 

A program assessment in not just another survey to be completed quickly and passed on to someone for tabulation.  Because of the in-depth nature of an assessment it is likely to take several hours at a minimum, and for a comprehensive assessment it may take a day or two.
The time frame for the capacity assessment exercise should be clearly defined and commensurate with the scope and depth.  It should not be open-ended because it may be difficult to convince qualified stakeholders to participate as team members without a clear idea of amount and intensity of time commitment.  Adequate lead time should be provided for planning specific activities and to allow team members to adjust their schedules for maximum, focused participation.  Potential members should not be coerced into participating, regardless of their recognized expertise.  If they are unavailable, unable or unwilling to participate enthusiastically, their contribution may be minimal and part-time attendance may be disruptive.  Once settled on a schedule of activities, every attempt should be made to stay on track.  It is unfair to the team to make concessions for one or a few unless absolutely necessary.

Where will information for planning and decision making come from?  
A common reaction when beginning any program assessment is the feeling of insufficient and questionable data.  That is the usual case rather than the exception.  But you have to do the best you can an begin with whatever information available, recognizing that it is not complete.  

Realistically, useful information is constantly changing and different sources will provide differing points of view and lead to different conclusions.  You must begin somewhere.
The following will be useful to the extent available:

· Value ($) and amount (tons) of annual farmgate production of the crop in important target production areas.

· Uses made of the agricultural commodity from the designated crop, e.g., food for direct human consumption; food for processing; industrial uses; internal cash crops for sale or trade; external cash crops for export; animal feed and other.

· Amount of planting materials, e.g., seeds, cuttings, etc. used by farmers in important target production areas.

· Sources of planting materials used in important target production areas (see template)..

· Value of plant materials purchased by farmers/growers from sources other than their own farm.

· Organizations, companies, NGO’s, govt. agencies, etc. having active breeding programs that provide planting materials of the designated crop to farmers/growers.

Some data may not be readily accessible so sufficient time should be allocated to gather as much as possible before beginning work with the assessment committee.  Ideally, they should receive as much as possible beforehand in order to be well prepared for discussion and deliberation.  Completion of Modules 3 and 4 will require considerable information and data about the crop and production systems. At minimum there should be data about where the crop is grown, the farming system where it is produced, uses and value of the products, amount of planting materials used, and providers of those materials.  Not only is the information about the crop itself important, but there should be an idea of the crop production and value relative to other crops from which there will be competition for funding and support.  There should be information about whether there is support for crop research from various stakeholder groups and from governmental agencies and other organizations.  If there have been ongoing support programs or if breeding programs have been started and stopped in the past, what were mitigating factors
Team members should also be asked what types of information they want, what are their suggested sources and how they would like it organized and made available to the team.  There should be an early agreement among members that at some point the information at hand will be used for assessment, even though there may be an opinion that it is not complete.  There can also be agreement that the information used will not be continually changing, but that new information can be added at the end of each week to accommodate new items that can have a bearing on the outcome of the assessment.  
Scope and depth of the assessment will influence the type and amount of information and data to be gathered prior to formal meetings.  For example if the scope is limited and focused on human resources, then description of personnel available in the program and their qualifications will be important. Plans for future program activities should be available to provide an idea about whether people with different qualifications may be needed, current ones re-trained etc.  If on the other hand capacity assessment is about whether to initiate a new breeding program for a crop that has not been worked on, the type and amount of data needed will be greater.  Some idea of what to assemble can be gained by reviewing the steps in the procedure, next deciding what to assemble before beginning and what can better be sought as the assessment is ongoing.  

What are templates and how can they be used? 
One approach would be for an assessment team to simply gather and assemble information about a breeding program and organize it into a report for a requesting agency.  However, each report look quite different and key information would often be lacking because of oversight or differing preferences among team.  Templates are provided to aid in gathering and organizing information and data and for summarizing outcomes and conclusions.  They are not intended to replace other means for collecting more detailed information about the seed system network.  They provide a “check list” of the multiple resources and infrastructure components needed for the system to be fully functional.  

Information to be gathered in the templates relates to various topics that are key capacity indicators in the seed system components, e.g., number of plant breeders in the Human Resources component of Plant Breeding Programs.  The amount and quality of capital capacity is reflected by a team assessment.  Each will be somewhat subjective, but the scores given should be based on information able to be documented and coming from either interviews by the person(s) completing the template or from published information that can be referenced for further review. Sspace is provide for limited comments.  In some templates there is a serious of questions designed to give some more detailed information about the topics in each of the components, and should be self evident. 

The templates can be used differently.  Each can be completed by one person evaluating one or more elements or components.  In that case the grades will reflect the viewpoints and expert opinion of a single individual.  Alternatively, the grades and information entered into the template can reflect the opinions of a group of individuals who have discussed the topic and come to a consensus for each grade.  Each approach has advantages and disadvantages relative to breadth and depth of opinion and ease of use.  The more people who have input and opinions the more likely the information is to be representative of the situation.  However, it is not always easy to assemble a diverse group of stakeholders for discussion and completion of the templates.  Sometimes it may be opportune to complete only a subset of the templates for the task at hand, e.g., only those related to Breeding Program Capacity. 

Information captured in the templates is intended to provide an indication of current quantity and quality of resources in the various component.  Whether the resources are sufficient for optimal capacity depends on numerous factors that will vary among country/crop combinations.  At the extremes, if all factors receive high grades, one would conclude that there is sufficient capacity for a well-functioning seed system.  Conversely, if all factors are lacking, a breeding program is likely non-functional because of insufficient capacity.  For most country/crop combinations there will be a mix of responses, in which case stakeholders on the Team will need to determine what constitutes sufficient capacity for each component, where there are gaps between current and sufficient capacity, and a course of action to address the critical gaps. 

Guidance for Module 2.  Analysis of crop value, delivery systems, breeding programs and unrealized needs for plant materials.
To continue or discontinue?  

Supporting an ongoing breeding program or starting a new one is costly, time consuming and requires substantial future commitments.  Therefore, in order to justify expenditures incurred for building PBC, crop value, need for improved planting materials and unmet needs that either are not being provided or cannot be met through current programs should be substantial.  Ultimately, there should be an unequivocal recommendation from the assessment team that there are sufficient needs for either an enhanced ongoing program or initiation of a new on before continuing.  If there is insufficient need and/or little opportunity that a breeding program would be justified, there should be a recommendation to discontinue an ongoing program or forego beginning a new one.  If there is sufficient need, the team can move forward with a assessment.
Will a breeding program provide value?  

Program assessment and evaluation provide an opportunity to decide whether a continuing or new program can co-exist with others in various private-private, public-public or public-private relationships.  In addition to looking at total unmet needs, it may be feasible for a program to fill needs not being served by or attractive to competing programs.  For example, in crops where both open-pollinated and hybrid cultivars can be used, a publically-supported program might consider focus on the needs of farmers preferring O.P. cultivars rather than trying to compete with private companies interested in hybrids for a different group of growers.  Alternatively a public program might focus on developing elite inbred parents for licensing to other public and private programs.
Where is the relevant information?

Quantitative information about the amount of production and value of the crop and use of derived products as staples, important dietary components, cash generation, export, etc. should be provided. This will help clarify the level of importance of each crop for food security, income generation, export etc.  FAOSTAT at http://faostat.fao.org/site/339default.aspx can be used as a primary source of information at the macro level for the amount (metric tons) and value (U.S. $ equivalent) of the most important crops produced in a country.  For production within countries/regions, local and regional stakeholders can be relied upon for data and information. 
Crop production figures.

Total production figures as well as information for different agro-ecological regions and seasonal production will provide an idea of the total volume of planting materials needed and the types of cultivars required.  Production during different seasons often requires different cultivars with inherent traits required or suited to prevailing conditions.  Segmented markets pose different problems and offer various opportunities for appropriately focused and operational breeding programs and distribution systems. Type of planting materials, e.g., clonal, open pollinated, hybrid etc. plays a major role in deciding whether a breeding program can be justified.  Often the type of planting materials as well as the volume indicate the value of the planting materials and whether there will be significant participation by private sector breeders.  Some fruit and vegetable crops occupy relatively small total production areas but are grown in intensive protected cultures and have a high potential value per unit area.  

Important production areas.

Information about the target production areas and agro-ecological zones where there is substantial production of each crop is important for the following reasons; 1) where to evaluate potential new cultivars for adaptability under the prevailing production systems, 2) whether research/testing stations and other resources are placed in optimal locations, 3) assurance that farmers in important production zones are both familiar with current and new materials and whether they are being appraised of their needs, 4) whether breeding program objectives, activities and outcomes are being focused on important commercial traits, 5) whether there are distribution systems in place that allow new seeds to reach farmers in a timely manner, and 6) whether extension and information programs are properly targeted and functional?
Who’s input is important? 

It is very important to utilize opinions of not only breeders, but others in the seed system including agricultural product distributors, general farmers and specialized growers and end product users and consumers.  For some crops there will be multiple uses, e.g., cassava which is used as a staple for human consumption, animal feed, and industrial starch.  Each use may offer an opportunity and demand for improved cultivars that have different values, with associated needs supported by different stakeholders and served by different planting material distribution systems.  

Guidance for Module 3.  Scope and intensity of effort required in a plant breeding program to meet the needs for new planting materials of the crop/crop group in key target production areas.

Use of this module should follow an unequivocal recommendation that a breeding program (either an ongoing or a new one) is either justified or that none is needed to meet current and future requirements for planting materials.  If there is an ongoing program that cannot be justified, resources should be re-allocated to programs that are justified.  Presuming a program is justified the type and the level of effort for either continuation or new program initiation should be determined.  

What type of breeding program fits the country/crop needs?

Not every situation requires a full-blown breeding program.  Growers’ needs may be well served by non-breeding alternatives that are cost effective especially in the short- or medium term.  It is important to realize that considerable time, effort and resources are required to produce a new cultivar.  From an initial cross to release of materials for commercial use a minimum of 5-7 years will be required for most crops even if all goes well! 

Consideration should be given to identifying already commercial cultivars that might fit the needs of users in the key production areas.  The use of “spill-ins” from other public or private sources can be especially cost effective, if they are adapted and meet the needs adequately.  

What testing capacity is in the program?

One of the most critical capabilities of an effective breeding program is the capacity for adequately testing plant materials.  Without necessary physical facilities, adequate budget, know-how, personnel and ability to place and analyze trials virtually no part of a breeding program can succeed.  Testing may need to be done in field trials on experiment stations, and in farmers’ fields, in a lab or screen house or other facilities depending on the needs.  Testing capability will allow:

· Evaluation of “spill-in” cultivars for direct distribution to growers

· Evaluation of plant materials for use as parents and trait donors

· Selection in segregating populations

· Evaluation of outstanding selections for advancement 

· Evaluation of elite selections for release as new cultivars

With testing capability in place other functions of various type and scope can be decided upon to meet the critical needs for PBC.

Is a full-scale breeding program warranted?

In some countries and situations, a crop is so important and the needs so great that capacity to conduct a full-scale breeding program is clearly warranted.  Then, a full-blown, high intensity program should be in place.  However, for some crops it may be prudent to consider a less intensive program, for example to acquire advanced lines for testing from an International Center or other providers for possible use as new cultivars.  This can forego making crosses, selection and other breeding activities.  Another possibility is that the needs for new cultivar development are such that one breeder can manage a breeding program for two related or complementary crops, e.g., improvement of peppers, tomatoes and eggplant in a single program. 
Comprehensiveness and intensity of a program may also involve type of program and level of technology required along with where the needed resources can be acquired.  Some target traits, e.g., improvement of nutritional quality of a product may require greater investment in specialized equipment and different analytical capacity than improving disease resistances.  Alternatively, selecting for disease resistance might require specialized environmental chambers or screening capacity.  Another consideration might be whether to utilize DNA-based selection options to complement phenotypic selection.  Choice of genomics-based procedures will have implications on human resources, physical facilities, acquisition of information and technology in a way that will not be required when phenotypic selection is satisfactory.

Guidance for Module 4.  Assessment of plant breeding program activities, accomplishments and opportunities.

After completing Module 3 there should be a clear recommendation for either continuing and strengthening an ongoing program or starting a new program. Along with the type, scope and intensity of program required there should be a projection of the amount and types of cultivars needed for the crop being considered.  For an ongoing program, the past and current productivity outcomes (PO) should be evaluated.  The types of PO’s should reflect program goals and objectives, but for this assessment the key data involve cultivars developed and released from the program for the target production areas, when they were released and the current level of performance.  Concurrently, these figures should be compared to the overall needs and performance of cultivars from other sources that are being grown and meet the needs of farmers and consumers.    

Productivity outcome (PO) - Measures of program performance.  
Plant breeding is an integrative discipline defined by a product which is the crop variety or cultivar.  Therefore the consummate goal of a plant breeding program should be to develop and distribute new varieties that meet the needs of and are grown by farmers.  Breeding program activities should be focused on that goal and success measured and quantified by: 1) number and date of cultivars released and their current status; 2) number of cultivars released by the program that are currently grown by farmers, and 3) cultivar merit and performance in terms of area grown and productivity compared to common appropriate commercial standards for each.  Other productivity criteria should be considered, including performance of cultivars in other areas or use of improved materials by other programs for breeding and research.  That information can provide insight into the connectivity of a program to other mutually beneficial resources.
Often success of breeding programs is measured by other criteria such as published papers on topics of limited importance to new cultivar output and grower performance rather than cultivar development.  Of even greater concern, funding for plant breeding programs often is made available not for varietal development, but “research” in the form of competitive grants of short duration and unpredictable availability.  When that is the predominant form of “support” for PBC, the program is almost certain to struggle because of insufficient funds and lack of continuity.  
Knowing program details is important.

Template 10 is a checklist and questionnaire about many program details that the breeder and breeding team should find useful for in-depth self-analysis.  People unfamiliar with breeding program operations are often surprised by the number and type of activities that are ongoing and even breeders are sometimes not fully aware of these.  If a new program is being considered Template 10 provides an extensive list of what a new breeder will be faced with when beginning and operating a program.  All of the activities will require capital capacity support.  
Do you have 5- and 10-year plans for your program?

Module 4 is intended to culminate in developing and stating 5- and 10 year goals for an ongoing program or similar projections for a newly initiated one.  For a well functioning, program it may be simply an information-based affirmation of goals and objectives already in place.  However, this provides an additional opportunity to modify goals and objectives in terms of either strengthening or providing new capital capacity for breeding program activities.  

Primary and secondary selection criteria for each key area are critical for success!
Template 11 provides a format for the breeder to clearly identify up to nine traits deemed most important for new cultivars being developed for key production areas.  Often, a different set of traits is identified for each target area.  It is important to give priority to the most important traits, although many breeders may have difficulty accepting that they cannot select for every possible trait of interest.  Along with the list of priority traits, there are provisions for minimum performance level and the goal target value that represents successful selection outcomes.  There are also provisions for comparisons to the cultivars that are market leaders (grown most extensively) in each area and comparisons to trait values of those leaders.  Finally, there is provision for entry of trait values for new potential cultivars that are being evaluated for possible future release.  This template will be valuable not only for an assessment exercise but for the breeding team to use continually with information being updated after every round of evaluation of potential new releases.  A key factor is that information and data should be as objective, accurate and valid as possible for the key target production areas.
Are there cultivars or advanced lines from other programs that fit your needs?

Template 12 is provided to evaluate whether there are “spill-ins” i.e., cultivars or near cultivars from other sources, that can be acquired by the breeding program, tested thoroughly as necessary and if promising released as soon as possible.  Sometimes sources of good materials are overlooked.  Other times materials may be released without suitable testing to identify either fatal flaws that render materials unsuitable or hopefully, materials that might be excellent parents to be improved by addition of some key traits.  Consideration of possible “spill-ins” is suggested at this point in the assessment after the previous information has been evaluated, especially that posted in template 11 where a new “spill-in” can be considered along with potential new materials coming from the program or having suitable values for the key performance traits.
Here’s the opportunity to develop 5- and 10-year goals with the help of the team.

Template 13 provides a format for listing the 5- and 10 year goals and outcomes for cultivars and other suitable performance criteria.  Goals should be clear, realistic and likely attainable with sufficient effort.
Guidance for Module  5.  Identify and evaluate the human and tangible capital assets currently in the PB program components that contribute to PBC.

What are the human and tangible capital assets?

Assessment of human and tangible capital in the six templates provided for Module 5 should provide an in-depth accounting of the most important resources currently in a program.  Depending on the type and intensity of program suggested from the previous Modules, a gap analysis of what exists vs. what the assessment team feels is required can be made using template 20.  Much of the information required for completion of templates 14 through 19 can be assembled during preparation for the assessment, then discussed in detail by the team.  For initiation of a new program the templates can be used to define the resources needed for start-up. 

Often assessment of PBC begins and ends with consideration of only the scientific and technical aspects of the program and/or the number of breeders present.  Unfortunately, even optimal capacity of those components may be insufficient to insure that farmers have an ongoing supply of good planting materials, if other elements of the seed system are lacking.  Never-the-less, it is the breeding program components that can be most readily influenced by breeders and other scientists working together as a team.  An experienced breeder should be knowledgeable about the infrastructure needs and program components required for cultivar development of crops for the key target market segments.  
What is needed for breeding success?

Breadth and intensity of a breeding program that is needed to develop cultivars for important target production areas defines the capital assets required to meet goals and expectations. Each breeding program component should have sufficient capacity to enable the program to produce the new, high-performing cultivars required to meet the needs of the country’s agricultural sector.  However minimum and/or optimum capacity will vary among programs and depend on numerous factors identified and evaluated by the assessment team. Information gathered in modules 1 through 4 provides verifiable documentation to support the projected capital needs for a breeding program.  

· Human capital

· Human resources

· Physical capital

· Funding for operations and testing

· Physical facilities

· Scientific information and know-how

· Supporting technology

· Plant materials in germplasm collections 
Resources in the categories above are usually funded as part of the breeding program and administrated either directly or indirectly by the breeder.  Sometimes however, some of these resources will be provided by other units, for example funding for some experimental farm operations may come from a shared central resource or from a separate experiment station account.  For those cases, it is important to evaluate the linkages between the program and the providing group in addition to direct funding.   Core plant materials used for breeding usually will be maintained within the program, but in addition there often are extensive germplasm collections external to the program that contain valuable materials.  Here too, there should be evaluation of the linkages between the program and external collections to assure access and usability rather than whether materials should be maintained in the breeding program.  However, this assessment exercise is not intended to provide an evaluation of germplasm collections.
Are public and private programs similar?

Public and private sector programs have similar components and infrastructure needs for PBC when the focus is on development and distribution of new cultivars.  For private seed companies that is usually the case and there is limited emphasis on breeding research unless it is short term and contributes directly to cultivar development.  By contrast, public sector breeding programs often (or usually) include a substantial component of “breeding research” that contributes differentially to development and distribution of cultivars acceptable to farmers, at least in the short term.  In those cases capital resource needs will differ depending on goals, objectives and scope.
Cultivar development requires adequate attention and funding.

Plant breeding research is important, but it should not be misunderstood as cultivar development and distribution.  Successful cultivar development is a demanding activity that requires full attention and sufficient funding and support and should not be marginalized as a secondary outcome of good research.  Pre-breeding has gained considerable attention and rightly so, because it can be used to develop plant populations that are genetically enhanced and ready for use in a breeding program.  However, pre-breeding does not substitute for cultivar development.  Unless there is a functional breeding program(s) to utilize improved materials, it is of limited value for crop improvement in countries in dire need of new, productive crop varieties.

Many times actual costs for establishing and maintaining a functional, productive breeding program focused on variety development rather than or concurrent with breeding research are simply not well understood and consequently are understated.  There are multiple parts to a breeding program, some of which may not be funded by the core breeding activities, e.g., sometimes stock and foundations seeds are handled by different departments, often germplasm handling and evaluation are done separately.  It is not essential that all of these activities are done in the program, but they must be supported and done somewhere and available for use in breeding and crop improvement.  
How much expenditure for R&D?

An example of actual expenditures for R&D compared to total agriculture research expenditures and value of crops is presented for Uruguay (Stads et al., 2008) and comparative data across several countries is given in Stads and Bienema (2009).  Although there are no details about breeding programs, this provides some guidance about the proportion of spending for broad categories such as salaries, operating expenditures and capital allocations.  Another useful example is from a report on plant breeding and biotechnology capacity for Malawi (Amball and Msowoya, 2004) showing recommendations for different crops and improvement activities. 
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Guidance for Module 6.  Develop an action plan to provide sufficient PBC is to support program objective attainment.

What should an action plan look like?

There is no set format for an action plan.  Rather it can follow what is commonly used in the supporting organization.  Similar to a strategic plan there should be clear, well-defined goals and objectives. Additionally, an action plan should include specific activities along with measurable short-, mid- and long-term milestones that show how capacity building is being planned and accomplished and the impact on attainment of program goals and objectives.

Guidelines for developing an action plan are presented in Template 21.  The considerations when setting goals and objectives are ideas gleaned from several sources to provide a reminder that a breeding program is only one of several critical factors that influence crop improvement.  Following that is a series of questions that provide a focus on important parts of an action plan and that ask for conclusions and recommendations using information gathered during the previous five steps in the assessment procedure.  This information can then be arranged to suit the format and type of report and action plan desired.

Document the requirements to fill gaps.

The part of an action plan to garner resources required for sufficient PBC should show documented needs to fill gaps between what is required for program success and those currently available and functional.   Furthermore, unless clear goals and objectives are in harmony with the needs of growers, users and consumers for planting materials of the crop in the primary production areas, attempting to build or maintain resource capacity required for a breeding program will have limited value.  Concomitantly there should be awareness about how realistic and feasible it will be to obtain the type and amount of resources relative to other competing needs of an organization.
Link requests for support with goals and outcomes.

A more convincing argument for additional resources can be made when requests are linked to measurable outcomes.  For example, additional funding for field testing facilities that can accommodate field days for growers to evaluate potential new cultivar releases can gain the support of not only administrators but also growers and consumers.  Funding for alternate season nurseries that provide another cycle of evaluation and selection can accelerate development of parental lines and new hybrids to meet needs of Marketing and Sales groups.

What is optimal or sufficient plant breeding capacity?

There is no simple or single correct answer to; “what constitutes sufficient or optimal plant breeding capacity” because each breeding program is influenced by different factors.  What should become apparent during an assessment is when there is severe lack of capacity for one or several critical resources, support is intermittent and unreliable, or it is simply insufficient to make an impact or support goals and objectives.  It should also be noted when there is a mis-match between capacities for different activities, e.g., there are many advanced breeding lines being sent for field evaluation but the facilities, personnel, field space, and know-how to do the testing and evaluation are not available or accessible.  What also should be identifiable is whether there are elements in the seed system network apart from breeding activities that prevent cultivar seeds from reaching farmers in a timely manner and at an acceptable price.  In some cases, the plant breeding program may have optimal capacity but be constrained by other limiting factors.

Where does funding come from?

Ideally, a level of funding for core breeding program activities should be provided by the company, organization, governmental unit or instituted responsible for the program.  In the private sector, a seed company for example is likely to provide all or nearly all of the needed support.  In public sector organizations, commonly the unit or agency will provide only a portion with the remainder having to come from various donors, grants of some type and in some cases user groups with a vested interest in having a breeding program that provides a stream of cultivars that address their needs for planting materials.  Beneficiaries of new cultivars should be asked to provide some ongoing support.  An action plan for assuring sufficient ongoing capacity and operating budget to meet goals and objects should view both the needs and sources of financial support realistically.

It is important to attach some cost estimates to the resources required to not only build sufficient capacity, e.g., the costs of new fixed capital items such as physical facilities and equipment but also ongoing costs for a sustainable breeding program.  The costs for maintaining an ongoing program will depend on both the scope and content of the program required to achieve the goals and objectives.  Thus a good understanding and list of what constitutes the capacity required for a sustainable program is valuable.  
Develop an annual budget to support a realistic operational plan.

With an idea of the capacity needs and cost estimates of the components, an annual budget can be developed and matched to the current allocations along with developing a plan for seeking additional funds for critical activities from other sources.  
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