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this handbook is intended to facilitate an educational approach designed to increase the 
adoption of on-farm practices that support the organisms that provide ecosystem services. It 
is produced through the contribution of two projects. It is a part of the global environment 
Facility (geF) supported project “Conservation and management of pollinators for sustainable 
agriculture, through an ecosystem approach” implemented in seven countries – Brazil, ghana, 
India, Kenya, nepal, pakistan and south africa. this project is coordinated by the Food and 
agriculture organization of the united nations (Fao) with implementation support from the 
united nations environment programme (unep). additionally the work leading to this publication 
has received support from the european Community’s seventh Framework programme under 
grant agreement no. 311781, lInking farmland Biodiversity to ecosystem services for effective 
ecological intensification (lIBeratIon) project (http://www.fp7liberation.eu/).

Barbara gemmill-herren, nadine azzu & Benjamin graub provided comments on an earlier 
version of this document and we thank the participants of the lIBeratIon training workshop, 
that took place on october 22–24, 2014 lIBeratIon in poznan, poland for their work and 
inputs to this document.
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introduCtion

the need to encourage farmers to consider, adopt and locally adapt practices that support 
ecosystem services (e.g. pollination, pest control and soil health) is widely recognized among 
scientists, sustainable agriculture stakeholders and food security experts. Indeed, with increasing 
global population pressure, natural habitats that sustain these services are threatened by the 
dual pressures of urbanization and agricultural expansion. moreover, traditional low-input farm 
systems that once co-existed with wildlife and supported soil health are increasingly replaced 
with intensive farm systems.

the community of pollinators, predatory insects, parasitoids and soil organisms that pollinate 
crops, control pests and support soil health are changing because of agricultural intensification. 
In fact, some of these organisms have been lost completely in the most intensely farmed 
landscapes. this, despite increasing evidence that ecosystem services provided by diverse wild 
organisms, can improve crop yields. at the same time, managed service providers, such as the 
western honey bee, are increasingly at risk. In particular, the global movement of parasites 
and pathogens and increased deterioration of pollinator resources and habitat in agricultural 
landscapes has contributed to the widespread decline of honey bees in some locations and new 
difficulties for beekeepers. ongoing research also continues to demonstrate significant pesticide 
impacts on honey bee and wild bee health.

Clearly, if ecosystem services are to be sustained, farmers, in their role of custodians of 
ecosystems must be central to the process - engaged and leading the way towards ecological 
intensification. ecological intensification “aims to match or augment yield levels while minimizing 
negative impacts on the environment and ensuing negative feedbacks on agricultural productivity, 
by integrating the management of ecosystem services delivered by biodiversity into crop 
production systems (Bommarco et al. 2013).” In other words, how can farms and farm landscapes 
be developed, in a way that maximizes both production and the long-term sustainability and 
recovery of the biodiversity that supports pollination, pest management and soil health? 

this handbook is intended to facilitate that effort by outlining a model educational 
approach, designed to engage farmers to co-create and adopt, evidence-based, on-farm 
practices that support organisms that provide ecosystem services. It is intended to be used 
by researchers and farm educators, including governmental agency staff, agricultural extension 
agents and nongovernmental organizations (ngos).

this model approach draws upon the experiences of the Xerces society for Invertebrate 
Conservation, the Food and agriculture organization of the united nations, and the eu Fp7 
project lIBeratIon (LInking farmland Biodiversity to Ecosystem seRvices for effective ecofunctional 
intensificATION). while the elements of culture, climate and farming systems vary and present 
unique challenges across nations and localities, we continue to find that the opportunity to 
inspire farmers and work with them to support organisms that provide ecosystem services has 
many core commonalities.
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Wildflower strip at the edge of a wheat field in Germany. Flowers were sown to support pollinators.
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Part1
a modeL aPProaCH For engaging 
Farmers to enHanCe on-Farm 
eCosystem serviCes 

researchers across the globe are exploring how farmland biodiversity contributes to multiple 
ecosystem services, the trade-offs and synergies of those services and quantifying their 
monetary value. however, farmers often have limited knowledge of the basic ecology and habitat 
requirements of ecosystem service providers and, similarly, the farm practices that support those 
requirements. this knowledge gap represents a key constraint to the wider adoption of practices 
that enhance ecosystem services. For example, in the united states, a recent department of 
agriculture survey documented that farmers want to support pollinators, but are uncertain how to 
do so. direct experience by the authors and discussions among international colleagues reveals 
a similar trend across the world. 

to address this need for training, we developed a model for engaging farmers to enhance 
ecosystem services on farms consisting of six primary strategies:

1.  understand the local context.
2.  Identify and build relationships with skilled, ecologically-minded farmers.
3.  develop on-farm demonstration sites for farmer field days and “train the trainer” events.
4.  Conduct workshops in farming communities.
5.  Connect farmers with technical and financial resources. 
6.  work with food industry and regulatory bodies to include support for farm enhancements 

that contribute ecosystem services.
this model operates independently of local political structure, economic system and type 

of farm. Indeed this model has been deployed among such diverse farm communities as wild 
berry farming areas north of the 64th parallel, to industrialized cereal crop production areas in 
temperate climates, to diverse agroforestry landscapes on tropical pacific Islands. In each case 
the crop system, extension infrastructure and market forces influencing production decisions 
vary greatly, but the training model remains largely the same.
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strategy 1 understand tHe LoCaL Context

prior to starting any kind of training it is important to understand the local context. For example, 
what crops are grown in the region? what are the major challenges farmers face when growing 
those crops? what do typical farming practices look like in the region? are there particular 
cultural norms to be aware of? who is farming – men, women, both men and women? what 
factors drive farmer decision-making in relation to within-field and off-field practices that 
support ecosystem services? what policy structures exist that support such practices? are there 
potential partners working in the area or existing networks to engage, such as a governmental 
Farm advisory services, ngos or farmer cooperatives? are there particular knowledge gaps 
or perceptions around practices that support ecosystem services? understanding these gaps 
will inform training content and messaging around ecosystem services. For example, farmers 
may be particularly concerned about pests or costs associated with ecological intensification. 
alternatively, there might be areas of misinformation driving management practices or serving 
as barriers to adopting new practices. 

Information or discussions that address these topics can then be included in training sessions. 
Identification of knowledge gaps can be carried out through formal or informal surveys. If 
resources do not exist to conduct formal surveys it can be just as valuable to have informal 
conversations with farmers in the region, potential partners and technical support providers in 
order to understand the local context. when making both formal and informal surveys, use the 
opportunity to identify individual farmers and farmer support groups that have the most social 
connections. these highly connected people and groups will be key to spreading ideas within 
their broader farmer social network. 

strategy 2 identiFy and BuiLd reLationsHiPs witH skiLLed, 
  eCoLogiCaLLy-minded Farmers

training is most effectively launched at the local level. unlike academic researchers, farmers 
may not be motivated by scientific articles or case studies of ecosystem services outside of 
their region or cropping system. while technical documents and formal trainings are very 
useful, learning from the experience of peers is a key factor that influences farm management 
decisions. peer (or social) learning can occur through information exchange between farmers or 
by observing the experiences of neighboring farms after a new practice is implemented. with this 
in mind, identifying and building relationships with a few innovative farmers is an important 
step in advancing the adoption of practices that support on-farm ecosystem services. once a 
farmer(s) that meets key criteria is identified, that individual can often provide a springboard 
for launching larger regional ecologically-minded farm trainings by serving as a peer advocate or 
mentor to extension educators or to other farmers. 
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It also is critically important to be an effective communicator with the farmers with whom 
one partners and on whose land one may be working. If the farmers are engaged in the research, 
understand the research goals, receive regular updates and feel that they are part of the research 
team – and not just a research site – it is possible to build trust and foster relationships that 
help determine which farmers are most engaged and interested in being a part of additional 
outreach. Farmers who understand research on their land and who are proud of that work, will 
be more interested in sharing. 

In identifying “ideal” farmer-partners, we recommend four screening criteria. Farmer-partners 
should be:

a. ecologically-minded.
B.  skilled and successful farmers open to trying new things.
C.  enthusiastic about sharing their practices with others. 
d. Connected to the broader farming community.
regulatory agencies and ngos who are already collaborating with farmers through agri-

environmental programs offer a natural opportunity to find ecologically-minded farmers. note 
that most ecological farm activities, such as providing habitat for wildlife, reducing soil erosion, 
protecting water quality and beautifying rural communities, may directly contribute multiple 
ecosystem services (e.g. hedgerows or stream buffers designed to prevent erosion can also 
provide floral resources for pollinators and other beneficial insects). 

Connecting with farmers who are already incorporating farm practices that support ecosystem 
services provides opportunities to learn from farmers’ experiences implementing a given practice. 
In addition, these farmers may be able to provide suggestions for others interested in participating 
in ecologically-minded farm-based programs. In discussions with ecologically-minded farmers, 
note those individuals who appear eager and interested in trying new things. For example, farmers 
who are already working with outside consultants, or who are testing new crops or new markets 
may be more willing to consider adding new practices that support ecosystem services. 

next, farmers who meet the first set of criteria (ecologically-minded, skilled and interested 
in trying new things) should further be assessed for their enthusiasm to share their work with 
others. typically, this enthusiasm is immediately obvious. For example, are they interested in 
talking about their farm? have they hosted previous tours or events at their farm? are they 
comfortable with visitors and happy to talk about their farming practices? 

Finally, the ideal farmer-partner is well connected with the farming community. For example, 
does the farmer participate in farmer information sharing organizations, such as a farmer 
associations or cooperatives? do they regularly attend meetings about agriculture in their region?

Initially, researchers, regulatory agency staff and ngo staff who are not accustomed to 
working with farmers on a personal level may find it difficult to assess the relative degree to 
which farmers meet these criteria. however, with experience it becomes easier to discern those 
individuals who are likely to become significant advocates for ecological intensification both on 
their farm and in their larger community. 
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strategy 3 deveLoP demonstration sites For Farmer FieLd days 
  and “train tHe trainer” events

along with building relationships with ecologically-minded farmers, demonstration farms are 
part of the foundation for outreach to larger audiences. demonstration sites should be located 
on private farms where possible, exemplifying their potential for widespread adoption by other 
farmers. often these sites are located on the farms of farmers identified in strategy 2. In addition, 
demonstration sites should be located on financially successful farms. Farmers are not likely to 
be interested in techniques adopted by farmers in their community who seem to be struggling. 

Ideally, demonstration sites would also exemplify multiple strategies for enhancing ecosystem 
services. For example, a farmer might plant a wildflower meadow, but also use crop rotations 
that support soil health. similarly and perhaps outside of the scope of the services described 
in these guidelines, a vegetated buffer designed to support pollinators or pest management 
might also serve to capture nutrients or erosion run-off, to beautify a farm edge, or as a 
screen to protect a field from prevailing winds or to shelter a neighboring farm or housing 
development from the dust or noise of farm activities. Farms that use practices that address 
multiple challenges tell a more complete story of how to integrate ecosystem services into high-
functioning farm operations. 

Finally, the site should be easily accessible – both in terms of arriving to the site once on the 
farm and in terms of getting to the farm itself. In the absence of suitable locations on private 
farms, university or government research farms can offer alternative locations to show practices 
that support ecosystem services.

specific steps in developing habitat demonstration sites include initial site selection, project 
planning and implementation and strategies on how to use the site for outreach. prior to site 
selection it is important to determine the goals of the demonstration site and what key practices 
(table 1) will demonstrate those goals. 

site selection within the farm

depending on the farm practice(s) being highlighted, a demonstration site may be best located 
within crop fields or within non-crop farm areas. For example, in order to show farm practices 
that build soil organic matter and support soil health, a demonstration site may include both 
a field that has been in a diversified cropping rotation for a number of years and a field where 
no effort has been made to build soil organic matter. alternatively, demonstration sites can be 
placed in non-crop farm areas. For example, areas on the farm with non-productive soils, weedy 
edges of cropland, roadside verges and embankments, drainage areas and property boundaries 
where existing habitat is not present are all possible locations to plant habitat that supports 
pollinators or natural enemies of crop pests. when selecting the location of a demonstration site 
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on a farm it will be important to work with the farmer to identify a site location that fits into 
the farm operation. 

In assessing demonstration site locations, several other issues should be considered. If natural 
habitat is to be added, consult with local regulatory agencies prior to habitat establishment in 
case there are restrictions on what can be planted. also, think about how the demonstration site 
can be optimized for use as an educational tool. For example, consider putting up informational 
signage. even a simple sign stating, “this farm demonstration site supports beneficial insects 
that eat crop pests” will be helpful as a passive form of outreach when the farmer or educational 
experts are not present. signage also helps prevent the site from being mowed or sprayed 
accidentally and can be a focus for people’s attention during field visits. In a small habitat 
planting, you might also consider organizing the plants in order of bloom to help emphasize the 
value of having flowers in bloom over the entire growing season. Keep in mind that if labor and 
financial resources are limited, even a small demonstration area of a hundred square meters can 
be educational and engaging. 

Project planning and implementation

prior to project implementation it is important to understand underlying farm characteristics, 
site constraints and farm operation constraints. For example, if establishing habitat for beneficial 
insects, first determine what the soil type is, if irrigation will be needed and if water will be 
available. It is critical to clearly understand how to successfully implement the practice so that 
the demonstration site will be a success. remember that the core goal of any demonstration 
site is to show both the value of the practice, as well as how to implement it successfully. 
depending on the practice, additional resources may be needed. For example, if establishing an 
insectary strip, the farmer will need a recommended plant list, access to seed and a detailed 
plan on how to prepare the site, establish and manage the vegetation. due to the broad benefits 
to local biodiversity, the plant list should emphasize locally native species that are available 
from nurseries and seed companies wherever possible. however, if research is demonstrating the 
value of specific plant mixes, obviously the goal is to showcase those mixes, research findings 
and farm benefits. 

note that when establishing annual or perennial plantings for beneficial insects or soil 
health the site preparation process (removal of existing weedy vegetation) is typically the 
most important and under-appreciated part of project implementation. Failure to remove 
weedy plants and dormant weed seed prior to re-vegetation with desirable species often 
results in weeds outcompeting desirable plants for resources and may ultimately lead to 
project failure. while site preparation for hedgerow plantings may require less removal of 
weedy plants, wildflower meadows typically require extensive initial weed and weed seed 
removal prior to planting. 
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How to use the demonstration site for outreach

demonstration sites provide a place to show the farm practice in action and create experiential-
based learning opportunities. For most effective use, demonstration sites should be used in 
conjunction with workshops, farmer field days or “train the trainer” events. when visiting a 
demonstration site as part of a training event, activities should focus on reinforcing concepts 
brought up during presentations. demonstration sites also provide an opportunity to visualize 
the end goal of the practice (e.g. show what an established wildflower strip looks like), which 
often leads to questions from field day participants. the farmer of the demonstration site should 
always be encouraged to lead aspects of the field day, provide his or her perspective on the 
practice and associated ecosystem services and answer questions other farmers may have.

taBLe 1. eXamples oF short- and long-term aCtIvItIes and the ConCepts they Cover

sHort-term aCtivities ConCePts Covered
discuss, fill out and practice using one of the sample 
Checklists of Practices that Support Ecosystem Services 
Providers (see appendix 5).

habitat needs of the organisms providing the ecosystem 
service(s); practices supporting those service(s).

Bring out plant material, tools or farm equipment to 
show how to prepare, establish or manage a habitat 
enhancement.

practices supporting ecosystem service(s)

practice monitoring pests and beneficial insects. habitat needs of the organisms providing the ecosystem 
service(s); monitoring tools.

practice identifying pollinators. diversity of the ecosystem service provider; link 
between biodiversity and ecosystem services.

Compare soil structure by doing a soil stability test in 
crop fields that use cover cropping or diversified crop 
rotations and those that do not use these practices. 
examples of how to conduct a soil stability test can be 
found in the “soil health lessons in a minute” series 
on the united states department of agriculture natural 
resources Conservation service (usda nrCs) youtube 
channel. https://www.youtube.com/watch?v=9_ItehCrloQ 

what healthy soil looks like; value of ecosystem service 
providers; practices supporting below-ground ecosystem 
services.

dig up soil in fields using different residue retention 
practices and compare soil macro-invertebrates, e.g. 
https://www.youtube.com/watch?v=vhmCJsxQago from 
the usda nrCs “soil health lessons in a minute” series.

what healthy soil looks like; value of ecosystem service 
providers; practices supporting below-ground ecosystem 
services.

dig up soil in fields using crop rotations or cover 
cropping and those not using soil organic matter 
enhancing practices and compare soil smell, e.g. 
https://www.youtube.com/watch?v=81wxz36snmc from 
the usda nrCs “soil health lessons in a minute” series.

what healthy soil smells like; value of ecosystem service 
providers; practices supporting below-ground ecosystem 
services. 

Compare decomposition rates using leaf litter bags 
(mesh bags filled with fresh leaf litter) in fields that 
differ in soil biodiversity. 

what fast and slow decomposition rates look like; value 
of ecosystem service providers; practices supporting 
below-ground ecosystem services. 

>

ConduCting Farm-Based trainings on How to enHanCe on-Farm eCosystem serviCes

8



sHort-term aCtivities ConCePts Covered
Compare soil water infiltration rates in fields or field 
margins with high soil organic matter and fields 
with low soil organic matter by using a double ring 
infiltrometer, e.g. the video titled “Cropland soil 
health: Infiltration” from the usda nrCs south 
dakota youtube Channel. https://www.youtube.com/
watch?v=mu8ix4xuuCy 

what fast and slow water infiltration rates look 
like; value of ecosystem service providers; practices 
supporting below-ground ecosystem services. 

Long-term aCtivities ConCePts Covered
Conduct a series of “train the trainer” field days where 
the demonstration site is visited at different times of 
the year. each visit will focus on a different aspect 
related to the practice being discussed. For example, 
a series focused on establishing a wildflower meadow 
in mediterranean environments that supports above 
ground beneficial insects could include: 

ll Field day 1 (spring or summer): overview of the 
diversity and habitat needs of the ecosystem service 
provider and the practice being demonstrated.
ll Field day 2 (summer or fall): site preparation/weed 

control. 
ll Field day 3 (fall): create a seed mix. 
ll Field day 4 (fall): site preparation/irrigation set up 

and seeding. 
ll Field day 5 (winter or spring): monitoring plant 

establishment and weed competition. 
ll Field day 6 (spring): site management. 
ll Field day 7 (spring): practice identifying the 

ecosystem service providers, recap habitat needs 
and how the practice supports those needs.

diversity and habitat needs of ecosystem service 
providers and practices supporting the service(s).

use the Fao Farmer Field school model 
(http://www.fao.org/nr/land/sustainable-land-
management/farmer-field-school/en/ and see Case 
study 2b; and also http://www.vegetableipmasia.org/
concepts/farmer-field-schools) to engage a group of 
farmers to study and research a particular ecosystem 
service or supporting practice. the goal of these 
“schools” is to provide an alternative to “top-down” 
knowledge transfer and, instead, encourage active 
learning. In europe, there is funding to support farmer 
led innovation development (see european Innovation 
partnership agricultural productivity and sustainability 
(eIp-agrI) operational groups, http://ec.europa.
eu/eip/agriculture/sites/agri-eip/files/fact-sheet-
operational-groups_en.pdf). while research partners 
within an operational group are likely to take the lead 
on monitoring, farmers involved could be engaged 
in the process and the group as a whole could use 
a Farmer Field school model to develop and transfer 
innovations.

habitat needs of the ecosystem service providers; 
problem solving, critical thinking, experimental design, 
monitoring and basic data analysis.

demonstrate special farm equipment used to implement 
the practices being promoted. 

practices supporting the service(s).

9
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Ideally site visits should occur at a time of year that offers the most opportunity to see the 
ecosystem service provider (e.g. spring or summer for habitat enhancements) or the practice 
in action (e.g. spring, fall or winter for cover cropping to discuss soil health). when planning 
site visits, it also is important to consider the availability of farmers in the region. For example, 
workshops and field days show higher attendance outside of the summer field season and in the 
late morning or evening. similarly, cropping systems may have crop-specific slow (or slower) 
periods during the summer, which could be a time to schedule a field event. 

demonstration sites should reinforce that there are many ways to engage in practices supporting 
the organisms that provide ecosystem services. For example, meadows, hedgerows, cover crops, 
Integrated pest management strategies, crop diversity, understory plantings, carefully timed 
mowing, reduced tillage and carefully managed grazing of pasture can all help support pollinators 
and other beneficial insects. some of these practices are more complicated than others (e.g. 
planting a wildflower meadow versus a cover crop). ultimately, farmers should leave a field day 
at a demonstration site with new specific knowledge (e.g. site assessment or site preparation and 
planting), but also a sense of what kinds of practices are possible on his or her farm. this will 
empower farmers to implement a practice (or three) that work well with their operation.

strategy 4 ConduCt worksHoPs in Farming Communities

along with understanding the local farming context, recruiting ecologically-minded farm 
leaders and developing demonstration sites and workshops (i.e. classroom based trainings) for 
farm audiences are a fourth key strategy for expanding the adoption of practices that support 
ecosystem services and their providers. note that when we refer to farm audiences, we specifically 
mean both farmers and farm educators (such as extension personnel, farm advisors or those who 
provide support for agri-environmental schemes). the latter group should be empowered through 
the workshop process to master the workshop curriculum and to replicate the workshop format 
within the communities they serve (a “train-the-trainer” model).

where possible, workshops should be held at or near farms where demonstrations sites are 
located. a tour of the demonstration site should be incorporated into the workshop agenda (see 
sample agendas in appendix 3). as part of that tour, the host farmer should be encouraged to 
take a leader or co-leader role in talking about the importance of ecosystem service providers 
supported by the demonstration site and also the process of establishing, or practices associated 
with, the demonstration site. when possible, discussion of the demonstration site should include 
other on-farm practices that support ecosystem services. 

when conducting the actual workshop presentations, and in providing an introductory 
welcome to workshop participants, we recommend that speakers be selected from among 
scientifically-trained farmers, ngos, agricultural extension agency personnel and researchers 
who excel at communicating directly with farmers. we recommend that education and outreach 
directed at farm audiences be spearheaded by leaders who are perceived as peers wherever 
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possible. doing so will also ensure that the language being used is accessible to farmers and 
that “scientific jargon” is avoided.

In developing workshop curriculum, focus on a model intended to meet specific short, 
intermediate and long-term objectives. an example is the list of objectives developed for the 
Xerces society’s pollinator workshops (table 2).

taBLe 2. sample short-term, IntermedIate-term and long-term oBJeCtIves For XerCes soCIety 
worKshops on how to support pollInators on Farms.

sHort-term worksHoP oBjeCtives
these goals should be met 
as an immediate outcome 
of participating in the 
workshop; these goals are 
relevant to all audience 
types, including both farmers 
and farmer-educators  
(e.g. extension personnel). 

Participants should increase their knowledge of:
ll pollinator population trends and trends in bee-pollinated crop production.

ll Apis and non-Apis bee ecology and basic identification  
Example: Understanding life cycle and nesting biology of major groups of bees, 
distinguishing between non-apis bees, honey bees, wasps and flies.

ll the basic resource requirements of local wild pollinator groups.  
Example: Local wild flowering plants that are important pollen and nectar 
sources for bees.

ll simple pollinator-safe farming practices.  
Examples: Pesticide best management practices; tillage reduction to protect 
ground-nesting bees; management of burning and grazing activities to protect 
pollinators. 

ll how to design and develop simple pollinator habitat enhancements. 
Example: How to conduct site preparation and planting of a hedgerow.

ll where to find additional resources and how to participate in agri-
environmental schemes that may offer technical or financial support.

intermediate-term oBjeCtives
these outcomes ideally occur 
within a year of attending 
the workshop.

after attending the workshop, farmer participants will:
ll adopt basic farm management practices that protect pollinators. 

Examples: Implement pesticide risk-mitigation techniques; modify grazing 
systems to protect bumble bee nests and food sources.

after attending the workshop, farm educators (e.g. extension personnel) will:
ll provide ongoing advice on how to support pollinators to their client farmers. 
ll Conduct their own pollinator workshops or field tours, expanding the number 

of farmers who are reached. 
ll seek out and develop their own opportunities to create habitat demonstration 

sites in collaboration with farmers.

Long-term oBjeCtives
these outcomes represent 
the ideal multi-year impact 
of pollinator workshops.

over a multi-year period, workshop participants will:
ll enroll in agri-environmental schemes, or other programs supporting the 

development of pollinator habitat on farmland (or encourage farmers to enroll 
in the case of farm educators).
ll generate greater demand for wildflower seed, or pollinator-attractive trees and 

shrubs, which in turn will incentivize nursery production of plant materials 
that support pollinators.
ll share their pollinator conservation activities through peer-networks, creating 

increasingly accepted expectations that farmers work to support pollinators.
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workshops that share approaches to ecological intensification should be based on a curriculum 
developed to address such short, intermediate and long-term objectives. the example curriculum 
is pollinator specific (Box 1), but the framework can be applied to any ecosystem service provider 
and supporting practice. For example, in general a workshop could address: 

1.  the ecological and economic importance of the ecosystem service provider. 
2.  the biology of and information on how to identify the ecosystem service provider (for soil 

health this may include pictures of micro-organisms, but identification would be focused 
more on visible proxies for those organisms, such as soil organic matter or soil structure).

3.  simple-to-implement farm management practices that support the ecosystem service 
provider.

4.  detailed description of how to implement the main practice of interest.
5.  overview of agri-environmental schemes, or the recently developed european union 

Common agricultural policy (Cap) 2013-2020 agri-environmental-climate measures, that 
support the ecosystem service provider. 

6.  where to get more information. 
Box 1 gives an example of the presentation modules for a curriculum focused on supporting 

pollinators on farms. the teaching format for these workshop modules usually consists of 30 to 
40 minute multi-media lectures and is supported by a corresponding collection of informational 
publications, such as farm and habitat management guidelines, government and extension fact 
sheets and application information for agri-environmental schemes.

during breaks between modules, workshops may provide informational displays on the 
ecosystem service providers within the classroom space. these displays may include pinned 
native bee specimens and native bee nest materials. alternatively, they could include pinned 
common natural enemies and the pests they consume or clear boxes of soil that show different 
amounts of soil organic matter. Informational posters from university researchers, native seed 
producers and other project partners provide opportunities to bring farmers together with 
researchers, extension personnel and agency staff offering support for ecological intensification. 
a diverse audience brings diverse questions and experiences and provides an opportunity to 
build or expand community support. For example, a local agency staff may be able to explain 
governmental payment schemes or cost-share programs for local farmers.

wherever possible, these workshops should include an outdoor field tour at a demonstration 
site, farm, or nearby natural area to reinforce concepts learned in the workshop. see Strategy 3. 
Developing and using demonstration sites for more details on sample field activities. In addition, 
pre-and post-workshop surveys can be used to evaluate the workshop, take suggestions for 
workshop improvements and identify farmers planning to implement the practice. appendix 
4 provides a sample post-workshop evaluation for pollinator workshops. If certain workshop 
participants are especially interested in planning for ecosystem services, this is a good 
opportunity to discuss their options with them. 
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workshop content should be updated regularly as new information and research results become 
available. through this workshop model, participant knowledge is developed from basic concepts 
(e.g. “how are bees different from wasps?”), to an advanced understanding of how to reduce harm 
to the ecosystem service provider and enhance the farm landscape with the appropriate habitat. 

strategy 5 ConneCt Farmers to teCHniCaL and FinanCiaL resourCes

moving beyond the demonstration and educational phase, it is important that farmers be provided 
with direct linkages to university, extension, governmental agencies and ngos that may offer 
technical or financial assistance for the ecosystem service driven practices being promoted on 
private farmlands, or on farmland commons. this includes creating resources that allow both groups 
to see how particular farm practices support ecosystem services (see table 3 below, appendix 1 
“summary of farm management practices associated with european union agri-environmental 
schemes”, and appendix 2 “using united states farm bill programs for pollinator conservation”.)

agencies that administer cost-share or farm subsidy programs that support agri-environmental 
schemes or, within the european union, the newly developed Cap 2013-2020 agri-environmental-
climate measures, should be considered key stakeholders when working with farmers to enhance 
ecosystem services on their farms. events such as workshops or demonstration site tours targeting 
farm audiences should try to make express linkages between farmers interested in ecosystem 
services and any available government agency resources. It is important, however, to note that 
some researchers are concerned that not all agri-environmental schemes adequately protect 
biodiversity and associated ecosystem-services. It is therefore essential to critically evaluate the 
potential effectiveness of agri-environmental schemes and understand the goals of the farmer 
and agri-environmental scheme to ensure they are aligned. Ideally, those who are involved in 
researching ecosystem services and working to increase farmer adoption of proven practices 
should also establish good working relationships – where possible – with government agencies 
who oversee agri-environmental schemes in order to help identify ways to improve design and 
implementation over time. partnering with groups, especially university and extension programs 
researching how best to support ecosystem services on farms, will ensure that the information 
going into technical resources is scientifically vetted and tested rigorously.

technical resources that are particularly useful include guidelines on how to assess the 
farm’s current practices and their contribution to supporting ecosystem services. For examples 
of simple farm checklists that can be used to assess practices that support pollination, pest 
control and soil health, see appendix 5. alternatively, more detailed assessment guidelines can 
be developed, such as the habitat assessment guide for pollinators found in appendix 6. after 
a farm’s potential to support ecosystem services is evaluated, action plans can be developed 
providing specific guidelines to the farmer on which new practices should be adopted and 
how to implement those practices. For an example of such an action plan supporting on-farm 
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pollinators see appendix 7. additional technical resources that are useful for farmers include: 
background information explaining the basic natural history of the service providers and the 
farm management practices that support them; practical guidelines on how to implement specific 
practices; seed mixes that are thought to support ecosystem services and their seeding rates; 
where farmers can purchase those seed mixes; where possible, guidelines on how to estimate the 
contribution of on-farm ecosystem services to crop yield; and a list of governmental agencies, 
ngos and university extension programs where additional technical support can be found.

Farmers and people who work with farmers can be connected to technical and financial 
support at workshops and field days. For example, in all farmer-directed workshops and 
demonstration site tours, include a local representative from any agency administering agri-
environmental schemes, and have that representative explain: (i) the available programs; (ii) 
how those programs could overlap with the practices’ objectives; and (iii) the application 
process to participate in those programs. where possible, include agri-environmental program 
application materials in workshop handouts. In nations where government-managed native 
plant nurseries exist (such as government nurseries offering plants to combat desertification or 
for rural economic development), include representatives of those nursery programs in farmer-
directed workshops to explain which, for example, pollinator and beneficial insect-attractive 
plants may be available to farmers through the nursery program. provide potted samples of the 
plants at farmer-directed events where possible. Finally, if scientists are conducting research in 
the region on the practices or ecosystem services being discussed at a workshop or field day, 
invite those people to present what they are learning at the event.

Box 1. example curriculum for a pollinator workshop used by  
the xerces society for invertebrate Conservation.

module 1. 
tHe eCoLogiCaL and eConomiC imPortanCe oF PoLLinators

specific topics in this module include:
ll the role of pollinators in plant reproduction and wildlife food webs
ll the monetary value of pollinators to food production 
ll trends in honey beekeeping (including trends in managed honey bee health and beekeeping costs)
ll trends in the status of wild pollinators

 

module 2. 
Bee BioLogy and identiFiCation

specific topics in this module include:
ll Basic distinguishing body parts of bees

>
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ll recognizing differences between bees and similar looking insects, such as flies and wasps
ll Common wild bee genera of the region and some of their characteristics
ll natural history of major bee groups (distinguish social and solitary and nesting type, 

 e.g. ground-nesting, twig nesting and cavity nesting)

module 3. 
PoLLinator-saFe Farm management PraCtiCes 

specific topics in this module include:
ll understanding the risk to pollinators from pesticides
ll Best management practices for reducing pesticide exposure to bees
ll lower risk options and alternatives to pesticides
ll Conservation biological control and the value of natural enemies
ll minimizing impacts to ground nesting bees
ll supporting pollinators while burning, haying and grazing 

module 4.
deveLoPing HaBitat enHanCements For PoLLinators

specific topics in this module include:
ll understanding the role of habitat in supporting pollinator diversity and abundance
ll Case studies of farms that achieve pollination from wild pollinators
ll assessing the quality of existing farm habitat 
ll locally native plants with important pollinator value 
ll recognizing options to enhance habitat (e.g. hedgerows, wildflower meadows, etc.)
ll preparing areas for habitat enhancement (e.g. weed removal)
ll planting techniques for enhancement areas
ll long-term management of habitat enhancement areas

module 5. 
aCCessing agri-environmentaL sCHemes tHat suPPort PoLLinators 

(NOTE: This module often presented by a guest speaker from the relevant local agency administering 
these programs.)

specific topics in this module include:
ll an overview of local agri-environmental schemes
ll opportunities to enhance pollinator habitat through agri-environmental schemes
ll the application process for participating in agri-environmental schemes

module 6.
additionaL resourCes to suPPort PoLLinator

specific topics in this module include:
ll where to find relevant publications, websites and other information for independent study
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taBLe 3. lIst oF ConservatIon praCtICes as IdentIFIed By the usda natural resourCes ConservatIon 
servICe (nrCs). these praCtICes are all assoCIated wIth Cost-share programs through the unIted 
states Farm BIll. these praCtICes all Can Be desIgned to Improve eCosystem servICes suCh as 
pollInatIon, pest management, and soIl health. For eXamples related to the eu see appendIX 1.

nrCs Conservation PraCtiCe name 
(Code) 

deFinition  
(From tHe nrCs)

alley Cropping (311) trees or shrubs are planted in sets of single or multiple rows 
with agronomic, horticultural crops or forages produced in the 
alleys between the sets of woody plants that produce additional 
products.

Conservation Cover (327) establishing and maintaining permanent vegetative cover.

Conservation Crop rotation (328) growing crops in a planned sequence on the same field.

Constructed wetland (656) an artificial ecosystem with hydrophytic vegetation.

Contour Buffer strips (332) narrow strips of permanent, herbaceous vegetative cover 
established around the hill slope, and alternated down the slope 
with wider cropped strips that are farmed on the contour.

Cover Crop (340) Crops including grasses, legumes, and forbs for seasonal cover 
and other conservation purposes.

Critical area Planting (342) establishing permanent vegetation on sites that have, or are 
expected to have, high erosion rates, and on sites that have 
physical, chemical or biological conditions that prevent the 
establishment of vegetation with normal practices.

early successional Habitat development/
management (647)

manage plant succession to develop and maintain early 
successional habitat to benefit desired wildlife and/or natural 
communities.

Field Border (386) a strip of permanent vegetation established at the edge or 
around the perimeter of a field.

Filter strip (393) a strip or area of herbaceous vegetation that removes 
contaminants from overland flow. 

Forage and Biomass Planting (512) establishing adapted and/or compatible species, varieties, or 
cultivars of herbaceous species suitable for pasture, hay, or 
biomass production.

grassed waterway (412) a shaped or graded channel that is established with suitable 
vegetation to carry surface water at a non-erosive velocity to a 
stable outlet. 

Hedgerow Planting (422)

Herbaceous wind Barriers (603) 

establishment of dense vegetation in a linear design to achieve 
a natural resource conservation purpose.

herbaceous vegetation established in rows or narrow strips in 
the field across the prevailing wind direction.

integrated Pest management (595) a site-specific combination of pest prevention, pest avoidance, 
pest monitoring, and pest suppression strategies.

multi-story Cropping (379) existing or planted stands of trees or shrubs that are managed 
as an overstory with an understory of woody and/or non-woody 
plants that are grown for a variety of products.

Prescribed Burning (338) Controlled fire applied to a predetermined area.

Prescribed grazing (528) managing the harvest of vegetation with grazing and/or 
browsing animals.

>
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nrCs Conservation PraCtiCe name 
(Code)

deFinition  
(From tHe nrCs)

range Planting (550) establishment of adapted perennial or selfsustaining vegetations 
such as grasses, forbs, legumes, shrubs and trees.

residue and tillage management (no-till) limiting soil disturbance to manage the amount, orientation and 
distribution of crop and plant residue on the soil surface year 
around.

residue and tillage management  
(reduced tillage)

managing the amount, orientation, and distribution of crop 
and other plant residue on the soil surface year round while 
limiting the soil disturbing activities used to grow and harvest 
crops in systems where the field surfaces is tilled prior to 
planting.

restoration and management of rare and 
declining Habitats (643) 

restoring, conserving, and managing unique or diminishing 
native terrestrial and aquatic ecosystems.

riparian Forest Buffer (391) an area predominantly trees and/or shrubs located adjacent to 
and up-gradient from watercourses or water bodies.

riparian Herbaceous Cover (390) grasses, sedges, rushes, ferns, legumes, and forbs tolerant of 
intermittent flooding or saturated soils, established or managed 
as the dominant vegetation in the transitional zone between 
upland and aquatic habitats.

silvopasture establishment (381) an application establishing a combination of trees or shrubs and 
compatible forages on the same acreage.

streambank and shoreline Protection (580) treatment(s) used to stabilize and protect banks of streams or 
constructed channels, and shorelines of lakes, reservoirs, or 
estuaries.

stripcropping (585) growing planned rotations of row crops, forages, small grains, or 
fallow in a systematic arrangement of equal width strips across 
a field. 

tree/shrub establishment (612) establishing woody plants by planting seedlings or cuttings, 
direct seeding, or natural regeneration.

upland wildlife Habitat management (645) provide and manage upland habitats and connectivity within the 
landscape for wildlife.

vegetative Barrier (601) permanent strips of stiff, dense vegetation established along the 
general contour of slopes or across concentrated flow areas.

wetland enhancement (659) the augmentation of wetland functions beyond the original 
natural conditions on a former, degraded, or naturally 
functioning wetland site; sometimes at the expense of other 
functions.

wetland restoration (657) the return of a wetland and its functions to a close 
approximation of its original condition as it existed prior to 
disturbance on a former or degraded wetland site.

wetland wildlife Habitat management (644) retaining, developing or managing wetland habitat for wetland 
wildlife.

windbreak/shelterbelt establishment (380) windbreaks or shelterbelts are single or multiple rows of trees or 
shrubs in linear configurations.

windbreak/shelterbelt renovation (650) replacing, releasing and/or removing selected trees and shrubs 
or rows within an existing windbreak or shelterbelt, adding rows 
to the windbreak or shelterbelt or removing selected tree and 
shrub branches.
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strategy 6 work witH Food industry and reguLatory Bodies to 
  inCLude suPPort For Farm enHanCements tHat 
  ContriBute eCosystem serviCes

while currently underdeveloped in many areas, there is potential to expand representation of 
farming practices that support wild pollinators, natural pest control or soil conservation within 
environmental certification systems that are already in place within the food industry. For 
example, environmental food certification systems that recognize organic agriculture provide 
a potential opportunity for incorporating farm practices that support pollinators into the 
certification requirements at the farm level. 

similarly, food retailers and food brands can provide potential leverage for increasing the 
adoption of practices that support ecosystem services and the organisms that provide them 
within their supply chains. the benefit to these companies is the ability to market exclusive 
products that can legitimately be advertised as supporting ecological intensification. 

one example is the Responsibly Grown produce program launched by whole Foods market 
(a food retailer with stores in the uK, usa and Canada) in october of 2014. the Responsibly 
Grown program is a holistic environmental and human welfare standards system that evaluates 
the production practices of farmers selling fresh fruits and vegetables to whole Foods market 
stores. under the system, supplying farmers are audited on standards such as pesticide use, 
labor conditions for farm workers, energy use and more. among these metrics, farm practices 
that support pollinators constitute a specific category for which farms are audited, comprising: 
l»  efforts to protect bees from pesticide use.
l»  Conservation of natural habitat areas on the farm.
l»  restoration of new pollinator habitat areas.
l»  efforts that reduce the impact of managed pollinators, such as honey bees, on local native 

ecosystems (for example requiring honey bee health management to reduce pathogen 
spillover into wild bee populations).

the level of success in meeting these standards is reflected at the consumer-level within 
whole Foods market stores with a “good,” “Better” or “Best” score accompanying the produce 
item on adjacent signage. Farms that do not meet certain baseline criteria under the Responsibly 
Grown program will soon not be carried in whole Foods market stores at all. the potential impact 
of including practices associated with ecological intensification in such environmental standards 
systems is a greater consumer expectation that practices which support on-farm ecosystem 
services become a mainstream farm practice. 

another example of this strategy within the united states was initiated by the wisconsin 
potato and vegetable growers association, the university of wisconsin and a number of ngos. 
these groups worked together to create a sustainable standard for potato production branded 
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as Healthy Grown®. actions associated with this standard include “…[use] less invasive ways to 
manage pests and invasive plants, restore natural ecosystems, prevent erosion, support native 
plants and wildlife, conserve quality water, improve potato production”(http://wisconsinpotatoes.
com/sustainable-potatoes/).

similarly, beyond the private sector, government agri-environmental schemes provide an 
additional mechanism for expanding pollinator conservation. In many countries existing agri-
environmental schemes are already in place that specifically aim to encourage practices that support 
on-farm biodiversity and associated ecosystem services and provide regulatory requirements, 
or financial incentives for farmers to adopt those practices. however, where on-farm ecosystem 
services are not explicitly identified as a priority in those programs, opportunities may exist to 
update policies to expand the role of farmers in adopting practices that support those services. 

Typical wheat farm in Bavaria, Germany. White flags mark the location of exclusion experiments used to show the value of 
natural enemies. If using this field as a demonstration site the exclusion experiments should be moved towards the edge of the 
field for easy access.
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Lady beetle larvae provide “free” pest control by foraging aphids, a pest of wheat.

 
©

sa
m

ue
l l

ei
gh

20

ConduCting Farm-Based trainings on How to enHanCe on-Farm eCosystem serviCes



Part2
Case studies 

when thinking about how to develop plans to work with a farm community to encourage 
them to adopt practices that support beneficial insects or ecosystem services on 
the farm, it is useful to see examples of how this work has been done in other 
regions. Here we present a series of short case studies that highlight how researchers, 
farm educators and ngos have worked with local experts and farm communities to 
implement outreach programs designed to increase farmer adoption of practices that 
support ecosystem services. 
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sweden 
worKIng wIth partner 
organIzatIons to 
demonstrate multIple 
eCosystem servICes

professor riccardo Bommarco and his research group are based at the swedish university of 
agricultural sciences (slu). slu is a main generator of agricultural knowledge in sweden. 
professor Bommarco’s lab conducts research focused on the landscape ecology of insects and 
plants in agricultural landscapes. In particular, this research group is interested in understanding 
how farm management practices can support ecosystem services and how those services, in turn, 
support crop production. along with researchers from a number of countries, the research group 
studies how practices associated with ecological intensification, such as crop rotation practices, 
impact above and below ground ecosystem services. this research is part of the eu funded project 
lIBeratIon (lInking farmland Biodiversity to ecosystem services for effective eco-functional 
intensificatIon) and results from this project will be communicated to farm advisors and farmers.

sweden has strong and established farm advisory services that guide farmers in crop 
production practices. today, these organizations continue to be key facilitators of knowledge 
exchange between farmers and researchers. prof. Bommarco’s research group has long-term 
relationships with three major stakeholders who link them to farmers in sweden. these include 
a governmental authority (the swedish Board of agriculture), a non-profit member organization 
(the rural economy and agricultural societies), a commodity group (the swedish association 
of seed and oilseed growers) but also individuals, including farmers and bee keepers. each one 
of these partners is in contact with large networks of farmers, organizes regular field days and 
workshops for swedish farmers, produces written newsletters for farmers and has advisors who 
work for them. In addition to transferring information from slu to farmers, the rural economy 
agricultural societies are actively conducting their own research too. as a result, their facilities 
act as a demonstration site during summer field days.

partnering with these established and active organizations has linked prof. Bommarco and 
his lab members to a large number of farmers and importantly also to a large number of farm 
advisors, who in turn can reach many more farmers. additionally, as key actors linking research 
and on-farm practices, their contacts with these partner organizations provides them with the 
observations, questions and concerns of many farmers.

specific examples of venues where the research group communicates with farmers and farm 
advisors include winter farm advisory meetings and stakeholder meetings organized by the 
swedish university of agricultural sciences and the rural economy and agricultural societies. 
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they also speak to farmers directly during farmer field days in summer and at several conferences 
for growers of specific crops that are organized by groups such as the swedish Board of agriculture 
and the swedish association of seed and oilseed growers.

at these meetings with advisors and farmers, prof. Bommarco and his lab members communicate 
how farm management practices can support multiple ecosystem services and how those services, 
in turn, support crop production. they adapt their presentations to the target audience, focusing 
on hands-on results of interest to the group of listeners and trying to avoid the use of scientific 
jargon. By interacting with a variety of farmers and farm advisors, prof. Bommarco and his 
research group have gained a better understanding of farmer’s perspectives and constraints.

working with partner organizations has enabled prof. Bommarco and his research group to 
disseminate their research widely to farmers across sweden. as a result, swedish farmers have 
a good grasp of how their practices impact pollinators of their crops, natural enemies of their 
pests, and soil health.
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ameriCan samoa
BuIldIng relatIonshIps 
wIth eCologICally mInded 
Farmers and enhanCIng 
pollInatIon on  
theIr Farms

american samoa and the surrounding pacific Island region is home to an incredible diversity of 
cropping systems ranging from field crops of sugar cane, corn and pineapple, to specialty crops 
such as lavender, native herbs and vegetables, to multi-story orchards of tropical fruits and nuts. 

the majority of these crops are used by families for subsistence or sold in local markets. 
For example, a typical roadside produce stand in american samoa may offer locally grown taro, 
banana, mango, avocado, coconut, citrus, breadfruit, papaya, eggplant, beans, cucumber, 
tomato, pumpkin, chocolate, jackfruit, durian, sapote, atemoya and abiu. many of these foods 
depend on pollinators to maximize yields or quality. 

reflected in the diversity of crops available in american samoa and other pacific Islands, is 
the diversity of pollinator animals. Fruit bats as well as birds (belonging to the honeycreeper, 
honeyeater and white-eye families) live on many islands in the region and play a key role in 
pollinating native fruit trees. many other crops depend on bees, butterflies, moths and many 
other insect groups. 

to support this diverse regional pollinator-dependent food system, dr. Jolie goldenetz-
dollar, an agroforestry specialist with american samoa Community College’s extension program, 
launched a local effort to train farmers in basic practices that support pollinators and their 
services and to create pollinator habitat demonstration sites. 

early in this process, dr. goldenetz-dollar began by identifying potentially receptive farmers, 
specifically those who were already engaged in some type of ecologically-minded practice, such 
as invasive species management on their farm, or soil protection efforts. as an example, in 
working with a farmer whose land borders the coastline, dr. goldenetz-dollar identified the 
pollinator value of a Scaevola taccada hedgerow (called to’ito’i in american samoa). while the 
farmer saw the immediate benefit of this hedge as providing protection from sea-spray, they were 
further incentivized to protect and manage the hedge when they learned that the nectar- and 
pollen-rich flowers were also supporting honey bees and other pollinators. 

using this interest on the part of the farmer as a springboard, dr. goldenetz-dollar then 
worked with farmers to communicate the less obvious needs of pollinators, such as host plants 
for butterflies, fruit sources for birds and bats, egg-laying, nesting, or roosting sites and 
protection from pesticides. dr. goldenetz-dollar has found that, once they understand the needs 
of pollinators, most farmers are interested in doing more to conserve them, especially if efforts 
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such as habitat enhancement can be easily integrated into their existing farm system and if they 
don’t have to leave potential income-generating areas of their farm fallow.

to provide for the needs both of pollinators and farmers alike, dr. goldenetz-dollar has worked 
with farmers to identify crop plants that have dual-purpose benefits. examples include multiple 
species of the plant genus Syzygium growing in cultivated and natural forest areas throughout 
the region, all of which provide pollinator-attractive flowers and fruits. those same trees also 
produce marketable fruit and medicinal extracts for farmers. similarly starfruit tree (Averrhoa 
carambola) provides an abundant source of both nectar for pollinators and marketable fruit. 
Because starfruit blooms abundantly throughout the year, dr. goldenetz-dollar suspects that 
when planted in diverse agroforestry plots, the tree likely supports populations of pollinators 
that are needed for other crops such as cucumber and cocoa. 

Finally, once farmers understand the importance of pollinators, their habitat needs and the 
dual-purpose plants that can support them, dr. goldenetz-dollar focuses her farm planning with 
farmers to remove invasive and weedy vegetation with the end goal of re-vegetating those 
areas with highly diversified crop systems. taking a farm plot as small as 0.10 hectares, dr. 
goldenetz-dollar will work with the farmer to conduct carefully targeted removal of invasive 
plants while leaving some mulch or dead wood in place as nesting habitat for pollinators. 
when making selective weed removal recommendations she attempts to identify specific plants 
in the understory that may warrant special protection, such as seedling breadfruit trees and 
butterfly host plants. after weed removal is conducted, the newly cleared areas are quickly 
re-planted with a wide variety of multi-story crop plants including upper canopy plants such 
as cocoa, banana, coconut and noni, as well as understory crops such as taro. dr. goldenetz-
dollar typically recommends this re-planting occur directly into the mulch left behind by weed 
removal instead of burning so that the mulch can help inhibit the germination of weed seeds, 
help stabilize the soil and retain soil moisture. also, by not turning up the soil, farmers limit 
the disturbance of any ground nesting wild bees or other beneficial insects critical for improving 
soil health. In the longer term, dr. goldenetz-dollar supports these farm families with ongoing 
technical advice on how and when to use any herbicides or insecticides to maintain both crop 
productivity and pollinator health.

though small in size, the farm plots managed on american samoa with dr. goldenetz-dollar’s 
support are demonstrating that it is possible to provide for family nutrition, supplemental income 
and habitat for wildlife all at the same time.
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muLtiPLe Countries
usIng Farmer FIeld 
sChools to demonstrate 
praCtICes that support 
pest Control servICes

Farmer Field schools (FFs) use demonstration sites to create experiential learning opportunities 
for participating farmers. the Farmer Field school approach was initially developed in Indonesia 
to train farmers in Integrated pest management (Ipm) and reduce pesticide use in rice fields. 
since then, Farmer Field schools have been established in more than 80 countries. 

participants in Ipm FFs typically meet once a week at a demonstration site for the entire 
growing season of the focal crop(s). Farmer Field schools are usually composed of 25 participating 
farmers and a trainer. the trainer can come from an extension program, governmental agency or 
ngo, but often they are most effective when they are a farmer from the region. many FFs hold 
“train the trainer” programs in order to set up more FFs with local trainers. the FFs demonstration 
site usually includes two fields, where one field is managed using typical regional management 
practices and the other is managed using Ipm practices. throughout the course of the season, 
farmers meet at the demonstration site to document the agro-ecology of the two fields. when 
monitoring the demonstration fields, participating farmers split into groups of five to record 
weather conditions, assess plant health and growth and monitor pest and natural enemy 
populations. after field monitoring is completed each small group discusses their findings and 
proposes how the Ipm plot should be managed that week. In addition to this “agro-ecosystem 
analysis” FFs weekly meetings include a special topic, such as the natural history and ecology 
of important natural enemies or pest species. an associated activity might include rearing an 
immature insect found on the focal crop and documenting its natural history. over the course of 
the season, farmers learn the principles of Ipm and informed decision making.

Farmers participating in FFs gain first-hand experience with alternative (to pesticide use) 
management practices and witness the outcomes of using those practices. participating farmers 
are able to evaluate the effectiveness of the practice as it compares to standard practices using 
the FFs experimental approach. In addition the process of FFs encourages communication and 
idea sharing. as a result, farmers around the world have adopted farming practices that minimize 
reliance on pesticides, support natural enemies and ultimately increase yields.

one successful FFs program is the west african regional Integrated production and pest 
management Farmer Field school program with over 100 000 farmer participants. this program 
runs FFs in Benin, Burkina Faso, mali and senegal with local partner organizations including 
governmental agencies, farmer organizations and ngos. In addition to helping farmers learn 
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how to support beneficial insects, this program also emphasizes agronomic practices that 
support soil fertility. agronomic practices include adding organic matter using compost and 
rice straw. since the implementation of this program, participating farmers have reduced their 
use of pesticides, increased their reliance on natural enemies and, in some cases, increased 
cotton yields by 14-70 percent.

another successful, but smaller, FFs program stems from hungary where FFs were established 
to train farmers to combat the western Corn rootworm (Diabrotica virgifera virgifera) using Ipm 
strategies. western Corn rootworm is a devastating pest of maize. It was first recorded damaging 
maize in europe in 1992. since then it has spread across europe. the un Fao coordinated a total 
of 27 field schools in eastern europe between 2003 and 2007 and trained 247 farmers. using 
experimental fields, farmers first learned the basic biology of the western Corn rootworm and 
other pests of maize in eastern europe as well as common natural enemies. then farmers learned 
about agronomic management practices, such as crop rotations, that could help control western 
Corn rootworms. Finally, participating farmers were exposed to more complex ideas about the 
ecology of western Corn rootworm and its natural enemies. ultimately, farmers gained a deeper 
understanding of the greater agro-ecosystem and the pest control services it provides.

Farmer Field schools provide an effective way to engage farmers, one well in line with scientific 
methods. the strengths of FFss are built around using demonstrations sites, understanding the 
local context and providing opportunities for farmers to experiment with different management 
practices.

to learn more about FFs visit these websites: 
http://www.fao.org/ag/ca/ca-publications/farmer_field_school_approach.pdf, 
http://www.fao.org/fileadmin/templates/agphome/documents/Ipm/wa _Ippm_2011.pdf,
http://www.fao.org/docrep/005/ac834e/ac834e00.htm#Contents and 
http://www.pan-uk.org/pestnews/Issue/pn78/pn78p8-9.pdf
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east aFriCa
engagIng Farmers and 
raIsIng awareness aBout 
pollInators, addressIng 
the loCal ConteXt

pollinators play an essential role in the production of at least 65 different crops grown in east 
africa. some of these plants are important for export (e.g. coffee, mangoes and passion fruit), 
while others, such as cowpeas and pigeon peas, are grown specifically for domestic consumption. 
these crops depend on a diverse set of pollinators including managed and wild bees, moths, 
flies, beetles, sunbirds and bats. In order to raise general awareness of crop pollinators and farm 
practices that support them, dr. dino martins, a Kenyan entomologist, has spent more than a 
decade talking with farmers, establishing on-farm demonstrations sites and developing educational 
materials about pollinators.

In the mid-2000s, dr. martins was researching the pollinators of the only known wild species 
of african violet, Saintpaulia teitensis. as dr. martins traveled to his study sites in the taita hills 
of Kenya he passed a number of farms. often, farmers would ask him what he was doing. he 
would respond by talking about his work with pollinators, but also take the opportunity to learn 
more about their farm. By listening to and talking with these farmers, dr. martins was able to 
build their trust and begin to understand the local context of the area he was working in. dr. 
martins says, “It is important to try and see things from the farmers’ perspective. the key way to 
connect [with farmers] is through conversations around improved yields.”

In order to further this understanding, dr. martins worked with nature Kenya – the east 
africa natural history society - and the global geF/unep/Fao project on the conservation 
and management of pollinators for sustainable agriculture, through an ecosystem approach, 
executed by Fao, to document farmer perceptions and support of pollinators and pollination 
in africa. he found that, within Kenya, farmers were already using innovative practices that 
supported pollinators and pollination. For example, small-holder papaya farmers also had 
livestock enclosures, or bomas, that were typically built by planting a thorny hedgerow. often 
these hedgerows included flowering vines that were larval host plants for the hawk moth 
that pollinates papaya flowers. through his interviews with farmers he also found that some 
farmers were misinformed. For example, in one region, farmers were told that carpenter bees, 
an important pollinator of passion fruit flowers, were a crop pest. as a result, farmers in this 
region worked to actively eradicate them. Kenya is a large country with wet and dry regions, 
mountains and valleys. as a result of the different climatic and vegetation zones across the 
country, pollinator diversity and crop practices can differ. “the local context is important,” 
says dr. matins. dr. martins’ understanding of crops grown in Kenya, typical farming practices 
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and farmers’ perceptions of pollinators allowed him to develop an outreach program that would 
increase farmer awareness of crop pollinators.

dr. martins’ current efforts to encourage on-farm practices that support pollinators include 
working with people whom he calls “champion farmers” to create pollinator demonstration sites. 
dr. martins says that champion farmers, or ecologically-minded farmers, are easy to spot. one 
can even find them using google earth by looking for diverse farms planted with many trees. 
after he’s identified a potential champion farm dr. martins will visit the farm and often begin a 
conversation with the farmer by asking “why are you helping all of these trees on your land?” 
he will also ask about the farmer’s yields, health of their land, what crops they grow and their 
farming practices. If the farmer is growing crops that benefit from animal pollination, dr. martins 
will talk with them specifically about those crops and discuss how different farm features may 
support crop pollinators and contribute to crop yields. he is careful not to take up too much 
time or be too imposing, but often will visit a farm multiple times. dr. martins also will show the 
farmer what will happen to their yields if there were no pollinators, using a simple pollinator 
exclusion experiment. after it is clear that the farmer understands how important pollinators are 
to crop production, dr. martins will begin to have more difficult conversations about practices 
such as pesticide use, deforestation and overgrazing, which can be harmful to pollinators.

the farms of these champion farmers often act as demonstration sites. on occasion, dr. 
martins will arrange a field day by working with the champion farmer to invite other farmers in 
the region. typically, the champion farmer will lead a tour of the farm and discuss his or her 
experience of how their farm practices are impacting their yields and their crop pollinators. dr. 
martins will also arrange field trips to see pollinator habitat at the forest edge and visits to 
farms in other areas to encourage problem solving and knowledge exchange between farmers. 
additionally, dr. martins creates posters and books that can be shared with farmers at training 
events, community days and presentations at schools and county agricultural shows.

there are challenges to convincing Kenyan farmers to adopt practices that support pollinators, 
especially when it comes to enhancing pollen and nectar resources. these challenges include 
limited water supply and poor access to water, limited availability of native seeds and seedlings 
of pollinator friendly plant species and limited access to information. In response to these 
challenges dr. martins is working with the dudu (Insect) Committee of nature Kenya to make 
pollinator friendly tree and wildflower seedlings more available. In addition, the dudu Committee 
is producing picture-rich informational posters and books in a number of local languages about 
pollinators and the services they provide to farmers in east africa (e.g. http://discoverpollinators.
org/pollinators/pollinator-handbook/). In relation to written materials, dr. martins knows that 
scientific jargon can be another kind of language barrier and so he often asks a non-scientist to 
critique any written material he develops.

dr. martins has been able to raise farmer pollinator awareness by taking the time to learn 
about the crops grown in the region, identifying typical and innovative farming practices used 
in the region and building relationships with champion farmers. additionally, by engaging 
local community members and youth, training farm extension agents, developing educational 
materials and working with like-minded partner organizations, he has been able to reach more 
people than if he were working alone.

29

Pa r t  2    C a s e  s t u d I e s 



nortH ameriCa
usIng all sIX strategIes 
to eduCate, engage and 
motIvate Farmers to 
InCrease haBItat For 
pollInators

the Xerces society for Invertebrate Conservation is a non-profit organization whose mission 
is to protect wildlife through the conservation of invertebrates and their habitat. the Xerces 
agricultural pollinator program adds the additional goal of sustaining or improving the production 
of insect-pollinated crops and carries out this mission by providing practical advice and technical 
support on habitat protection and enhancements for crop pollinators. since its inception, the 
program has worked with farmers and the natural resources Conservation service (nrCs), an 
agency of the u.s. department of agriculture, to support the implementation of over 200 000 
acres (~80 937 hectares) of flower-rich pollinator habitat. It has trained over 38 000 farmers, 
gardeners, conservationists, government agency staff, educators and land managers on how to 
create, manage and protect pollinator habitat. the program has also successfully collaborated 
with dozens of farmers to create pollinator habitat demonstration sites across the united states. 

the current agricultural pollinator program is expansive, but its origins are rooted in a pilot 
project that began in yolo County, California and a series of conversations between prof. Claire 
Kremen (university of California, Berkeley), local farmers and ngo’s and mace vaughan (Xerces 
society). In 2002 prof. Kremen had just completed research showing that farms near natural 
habitat receive more pollination from wild pollinators than those far from natural habitat. she 
contacted the Xerces society because she was interested in developing an extension program 
to increase awareness of wild pollinators, the services they provide and practical steps farmers 
can take to enhance pollinator habitat on farms. Between 2002 and 2006 prof. Kremen and 
mr. vaughan developed technical guidelines for farmers, conducted workshops and developed a 
network of partner organizations, including the university of California Cooperative extension, 
the wild Farm alliance, the Community alliance with Family Farmers, audubon California’s 
landowner stewardships program, the Center for land-Based learning and local resource 
conservation districts. at the same time they visited local farms and through conversations 
with farmers and partner organizations began to understand the local context for developing a 
pollinator program in the region. 

In 2004, mr. vaughan gave a workshop with partner organizations at the lockeford plant 
materials Center (a usda nrCs research and demonstration facility). there, he met wendell 
gilgert, who was the California state Biologist for the nrCs. mr. gilgert spoke with mr. vaughan 
about the nrCs and the technical and financial support it provides for ecologically-minded farm 
practices through the us Farm Bill’s conservation programs. mr. vaughan saw an opportunity to 
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reach farmers and other agricultural and conservation professionals by partnering with the nrCs 
and the agri-environment schemes they managed. 

In 2006, the Xerces society, uC Berkeley, audubon California’s landowner stewardships program 
and the Center for land-Based learning received a grant to plant hedgerows on farm edges, monitor 
those hedgerows to determine how pollinators responded to the enhancements and develop a local 
and regional outreach program for farmers in northern California. In addition, Xerces continued to 
develop relationships with local farmers to identify barriers to practice adoption.

during the same time, mr. vaughan began working at the state and national level, expanding 
partnerships with farmers, researchers and other conservation organizations working in agricultural 
landscapes. For example, in partnership with the wild Farm alliance, Xerces conducted a series 
of native pollinator workshops at sustainable farm conferences across the u.s.. Xerces also 
increased its collaborations with nrCs offices across the u.s., working with state-level technical 
experts to develop educational materials for their field office staff. this work was happening 
against a backdrop of Colony Collapse disorder in the news, as well as the release of the national 
academy of sciences report on the status of pollinators, which clearly indicated that a wide 
variety of native bees and butterflies were declining across north america.

In light of the challenges facing pollinators and the growing research into the value of ecological 
intensification for supporting crop pollination, the Xerces society worked to ensure that the 2008 
Farm Bill included language supporting research and conservation of native bees, honey bees and 
other pollinators. the u.s. Farm Bill is national legislation that defines the scope of work of usda 
research and conservation agencies, including the nrCs. as a result of Xerces’ efforts and the 
efforts of other ngos, such as the pollinator partnership, pollinators became an official resource 
concern for usda conservation programs and the nrCs has since increased technical and financial 
assistance for ecologically-minded farm practices specifically targeting pollinators. 

as of 2014, the Xerces society agriculture pollinator program has six satellite offices around 
the united states. these offices work with partners to provide training opportunities, technical 
guidance and project support for farmers and nrCs field offices that are implementing practices 
that support pollinators on the ground. Xerces’ agricultural pollinator program continues to 
develop technical resources, conduct workshops and create larger networks to support pollinator 
habitat implementation. For example, they worked with native seed producers to develop 
local seed mixes and to bring into the market new high-value wildflower species that support 
pollinators. In continuing to provide the nrCs with pollinator specific-technical support, the 
Xerces society has increased the nrCs’s capacity to offer more support to farmers. 

most recently Xerces is partnering with food service and other corporations to develop 
stronger conservation expectations for their suppliers. these growing partnerships help expand 
education and outreach to the public, while at the same time create new markets for producers 
who adopt practices that are protective of bees and other pollinators. 

the success of the Xerces agricultural pollinator program is largely rooted in the strategies 
outlined in these guidelines: understanding the local context; developing relationships with 
farmers, researchers and other partners; conducting workshops and setting up demonstration 
sites; connecting farmers with technical and financial support; and working to establish a deeper 
understanding of how to support wild crop pollinators on farms.

31

Pa r t  2    C a s e  s t u d I e s 



 
©

Fa
o/

m
ar

zi
o 

m
ar

zo
t

32

ConduCting Farm-Based trainings on How to enHanCe on-Farm eCosystem serviCes



aPPendix 1
summary oF Farm management 
praCtICes assoCIated wIth european 
unIon agrI-envIronmental sChemes
members of the european union have access to financial support for practices that potentially 
support ecosystem services through the Common agricultural policy (Cap). the Cap includes 
agri-environmental payment schemes, or subsidy programs for farmers who are implementing 
specific management practices. It would be useful to review these practices to determine 
how they might support ecosystem services that benefit farms. however, each country and 
sometimes county within a country within europe, defines, develops and implements its own 
agri-environmental schemes. In 2011 the Institute for european environmental policy reviewed 
agri-environmental schemes associated with all 88 Cap rurual development plans existing 
at that time. the authors of this report identified 65 management strategies supported in at 
least one eu agri-environmental scheme. the full report can be found at http://www.ieep.eu/ 
assets/896/Ieep_entry-level_ae.pdf. of particular interest is Figure 2.1, page 9 which lists 
each management strategy and notes the potential impacts on the environment. the authors 
specifically address soil function, but do not evaluate each management strategy for pollination 
and pest control. the eu Cap 2013-2020 re-assessed the early Cap. as a result some management 
strategies outlined in the document above from 2011 may no longer be relevant.

aPPendix 2 
usIng unIted states Farm 
BIll programs For pollInator 
ConservatIon

this sample document shows how practices that support pollinators and pollination fit into 
existing financial support policies within the united states. similar documents could be developed 
for other countries that provide payment for farm practices that support ecosystem services. 
to access the document go to: http://www.xerces.org/guidelines/using-farm-bill-programs-for-
pollinator-conservation/
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aPPendix 3 
sample worKshop agendas

3a. PoLLinator sHort Course witH FieLd ComPonent

western nevada College, virgil getto Hall (u.s.a.)
nrCs great Basin Plant materials Center 
9:00am – 4:00 pm, 3 may 2013

workshop purpose: gain a deeper understanding of pollinators and the services they provide, learn 
about farm practices that support pollinators and existing technical and financial resources and visit 
a pollinators habitat enhancement.

9:00 – 9:10 welcome, introductions 
  Ann Louhela, project director, western nevada College specialty Crop Institute 
  Jennifer Hopwood and Jessa Guisse, Xerces society for Invertebrate Conservation
9:10 – 10:00 the importance of native pollinators 
  Jessa Cruz, Xerces society 
10:00 – 10:50 native bee biology and recognition 
  Jennifer Hopwood, Xerces society 

10:50 – 11:05 Coffee break. display materials are available to look over during breaks. 

11:05 – 11:30 Pollinator-friendly farming practices 
  Jennifer Hopwood, Xerces society
11:30 – 12:00 assessing pollinator habitat 
  Jessa Cruz, Xerces society 

12:00 – 1:00 Lunch. lunch not provided.  
 
1:00 – 1:45  restoring pollinator habitat 
  Jessa Guisse, Xerces society
1:45 – 2:15 Plant selection and seed sources  
  Eric Eldredge, nrCs plant materials Center manager
2:15 – 2:30 Farm Bill provisions for pollinators and habitat cost analysis 
  Jennifer Hopwood, Xerces society
2:30 – 2:45 additional resources, evaluations 
  Jennifer Hopwood, Xerces society
2:45 – 3:00 travel to great Basin Plant materials Center  
  map from western nevada College to great Basin pmC on reverse side.  
  driving time is approximately 5 minutes. please carpool if possible.
3:00 – 4:00 tour of nrCs great Basin Plant materials Center
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3B. Hedgerow worksHoP witH FieLd ComPonent

Farm Hedgerow workshop and Field day 
wednesday, april 3, 2013 in sunol (southern alameda County, u.s.a.)

worksHoP 

Learn about hedgerows as pollinator and beneficial insect habitat, hedgerow design and usda 
funding for establishing hedgerows. get feedback on hedgerow plans. 

when: 10 am – 12:30 am   

where: sunol glen school, 11601 main street, sunol 
presenters:  Sam Earnshaw, hedgerows unlimited - planting habitat on Farms: design, 
  techniques and Issues: 
  Jessa Cruz, Xerces society – supporting pollinators and Beneficial Insects in   
 agro-ecosystems; and 
  Alyson Aquino, nrCs - Building and assessing pollinator habitat: approaches and  
  resources 

FieLd day 

tour the filter strip and beneficial insect habitats hedgerow at the 18-acre sunol agPark, 
located in the beautiful sunol valley. Learn how the agPark farmers use hedgerows at the edge 
of their fields. Hear about youth Bridging nature and agriculture, a hedgerow-work service-
learning program for high school students. 
when: 1 pm – 3 pm 

where: sunol agPark, 505 Paloma way, sunol 
presenters:  Amy Evans, resource Conservationist, alameda County resource Conservation district;
  Shawn Seufert, terra Bella Farm at the agpark; 
  Aspen Kvicala, sunol agpark site and education Coordinator 

Cost 

$15 for the day includes lunch. 
Free follow up technical assistance about farm hedgerows available to a limited number of beginning 
farmers and ranchers in alameda, Contra Costa and santa Clara Counties. 

to register: visit www.sagecenter.org 

this workshop and field day, part of a series funded by the usda nIFa Beginning Farmer & rancher development 
program (grant # 201149400-30641), are presented in collaboration with the alameda County resources Conservation 
district. these educational events cover a range of topics relevant to beginning farmers and ranchers and also offer 
opportunities for mentorship and follow-up technical assistance. 
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3C. FieLd day at a demonstration site suPPorting 
PoLLinators and soiL HeaLtH

Lockeford Plant materials Center agenda (u.s.a.)

Field day purpose: learn about planting wildflower strips and hedgerows for crop pollinators and 
cover cropping for soil health.

10:00   welcome to the Lockeford Plant materials Center* 
10:15 – 12:00 demonstration site presentations. attendees will be split into two groups with the 

first group hearing how to support pollinators through wildflower establishment in 
the morning and then supporting soils through cover cropping in the afternoon. the 
second group will follow the opposite program.

 wildflower establishment (supporting pollinators)
 tom moore - nrCs state Biologist

•	 Jessa Cruz, Xerces society
•	 Dr. Neal Williams, uC davis, entomology dept.
•	 Kimiora Ward, uC davis, entomology dept.
•	 Dennis Frommelt, nrCs Farmer

 Cover cropping (supporting soil health) 
 margaret smither-kopperl – nrCs Plant materials staff Program

•	 sainfoin trial 
Ceci DaleCesmat, state rangeland management specialist

•	 demonstration Cover Crop
Dennis Chessman, state Conservation agronomist

•	 national soil Health study
Patrick Nicholson, Intern, Jim Briggs

12:00 – 1:00 Lunch 

1:00 – 3:00  repeat morning Program
•	 Cover cropping (soil health)
•	 wildflower establishment (pollination)

* the lockeford plant materials Center is a united states department of agriculture natural resources Conservation 
services field station testing farming and conservation practices that support healthy agricultural ecosystems.
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aPPendix 4
sample worKshop evaluatIon survey
this sample survey was developed by the Xerces society for Invertebrate Conservation to give 
to pollinator short course attendees to evaluate the training program. It is important, when 
developing a evaluation survey, to fully understand how one intends to use the survey so that 
the correct information is collected. this sample survey can be modified for workshops focused 
on other ecosystem services. Note: Avoid collecting sensitive information in these surveys.

pollInator short Course: PartiCiPant evaLuation
We appreciate you taking the time to completing this form. Your feedback will help us in developing future 
events. Ideally, please fill out this form before you leave today, while ideas are fresh in your mind. 

date:________  Location:_______________________________________________________________
City and county in which you reside: _____________________________________________________

job/affiliation (check more than one if applicable): 

¨  agricultural support staff (nrCs/swCd/extension, etc.)        ¨  Crop consultant            
¨  Farmer      ¨  Biologist/entomologist         ¨  media         ¨  other_________________

directions for Questions 1-7: please mark a box between 1 and 7 (1 = no ability or skill and 7 = very able 
or skilled) or n/a (not applicable) to represent your skill or ability level. 

knowLedge/skiLL skiLL or aBiLity  
BeFore worksHoP

skiLL or aBiLity  
aFter worksHoP

Low medium HigH Low medium HigH

1. understanding the 
issues surrounding the 
disappearance of honey 
bees and the decline of 
other pollinators. 

1 2 3 4 5 6 7 n/a 1 2 3 4 5 6 7 n/a

2. distinguish bees from 
other insects. 1 2 3 4 5 6 7 n/a 1 2 3 4 5 6 7 n/a

3. understanding the diversity 
of native bee species and 
their lifecycles.

1 2 3 4 5 6 7  n/a 1 2 3 4 5 6 7 n/a

4. knowing the crop plants in 
your region which depend 
on insects for pollination.

1 2 3 4 5 6 7 n/a 1 2 3 4 5 6 7 n/a

5. knowing common native 
plants of your region that 
benefit pollinators. 

1 2 3 4 5 6 7 n/a 1 2 3 4 5 6 7 n/a

6. Conducting native plant 
restoration. 1 2 3 4 5 6 7 n/a 1 2 3 4 5 6 7 n/a

7. using Farm Bill programs to 
implement enhancement of 
beneficial insect habitat. 

1 2 3 4 5 6 7 n/a 1 2 3 4 5 6 7 n/a

 >
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For agriCuLturaL suPPort staFF only (#8 to 10)
(nrCs, swCd, extension, crop consultants, etc.)

8. did this workshop change how you intend to advise farmers about farm management practices in order 
to support pollinators?         ¨ yes    ¨ no 

9. do you plan to incorporate pollinator habitat enhancement into already-existing trainings in Farm Bill 
programs?         ¨ yes    ¨ no 

10. If so, what changes and/or additions do you plan to make in your advice to farmers? 
 I plan to advise farmers to (check all that apply):

 ¨ consider pesticide impacts on pollinators in future pest control decisions
 ¨ adjust management (tillage, mowing, etc.) where possible to increase pollinator numbers
 ¨ provide additional habitat resources for pollinators (wildflower plantings, nest boxes, etc.)
 ¨ encourage enrollment in nrCs administered conservation programs for pollinators
 ¨ other:  ____________________________________________________________

For Farmers only (#11, 12 & 13)

11. did attending this workshop change what you intend to do to support pollinators on your farm?
  ¨ yes    ¨ no 

12. If so, what change(s) do you intend to make? Check all that apply.
 ¨ consider pesticide impacts on pollinators in future pest control decisions
 ¨ adjust management (tillage, mowing, etc.) where possible to increase pollinator numbers
 ¨ provide additional habitat resources for pollinators (wildflower plantings, nest boxes, etc.)
 ¨ enroll in nrCs administered conservation programs for pollinators
 ¨ other:  _____________________________________________________________

13. how large is your farm and what do you grow? 

For everyone (#14 & 15)

14. what additional information or support would be useful to you? what would you like to learn about 
in the follow-up workshop? 

15. what do you feel was most important about this workshop? least important?

16. what were your expectations for this workshop? were they fulfilled? 
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aPPendix 5 
sample Farm CheCKlIsts
these checklists can be used to assess farm practices that support the organisms that provide on-
farm ecosystem services. It may be useful to add information on how these practices fit into existing 
financial support programs. For example, in the united states this could include information on 
natural resource Conservation service (nrCs) farm conservation practices (see checklist below).

Checklist of Farm Practices that support Pollinators 

How to use this checklist: tour the farm, talk with the farmer and note whether any of the following 
practices are present or not. this will provide a general idea of which practices can be improved upon or 
added to the farm management plan. It will help to have an aerial photo and map of the farm to write 
additional notes on and mark the location of specific practices. this checklist is based on the pollinator 
habitat assessment guide found in appendix 6.

Farm PraCtiCes in CroPPed areas

Pesticide Practices yes no

Integrated pest management program is employed that specifically addresses pollinator protection
Note: If pesticides are not used, go to the ‘Soil and Cropping Practices’ section below

selective insecticides are used, insecticides with short residuals are used, or insecticides are applied 
at a time when pollinators are least vulnerable

systemic insecticides (e.g. neonicotinoids) are not applied to flowering crops before or during crop 
bloom

there is a buffer between insecticide applications to crops and non-crop habitat

spray drift is carefully controlled

spray equipment is calibrated annually

soil and Cropping Practices yes no

reduced or no-till systems are used to protect ground-nesting bees

Flowering cover crops are planted rotationally to maintain soil health and provide additional pollen 
and nectar resources for bees

Flowering permanent ground covers are maintained along field roads or in the understory of perennial 
crops

Farm PraCtiCes in non-CroP areas

Pollinator Food resources and nectar Corridors yes no

Insectary plantings are established within or directly adjacent to crop fields

diverse hedgerows of flowering trees and shrubs are maintained along property boundaries

Buffer areas of the farm, such as stream banks and hillside contour strips are maintained with diverse 
native grasses and wildflowers

multiple species of blooming trees, shrubs, or wildflowers are present in each season, so there are 
plants flowering whenever pollinators are active

Flowering weedy species that support pollinators, but not pests are tolerated within weed thresholds

 >
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Farm PraCtiCes in non-CroP areas

Pollinator nesting and overwintering Habitat yes no

permanent plantings exist near cropland made up of trees or shrubs (e.g. hedgerows, forests,  
shrub lands, etc.)

areas with ground-nesting bee populations are protected from soil disturbance

Brush piles, stumps, logs, insect hotels, or other woody structure are present for wood-nesting bees  
(no nrCs practice available)

Long-term maintenance of non-Crop areas yes no

areas are burned, mowed, or hayed in a rotation of parcels, with less than 1/3 of the vegetation 
disturbed each year

If area an area is grazed, grazing is managed to encourage wildflower diversity and abundance 

Features of the surrounding Landscape yes no

the landscape surrounding a farm contains some natural or semi-natural vegetation (e.g. grasslands, 
chaparral, savannah, woodlands, riparian habitat, wetlands, etc.)

windbreaks or other buffers are present to reduce pesticide drift from neighboring farms 

Checklist of Practices that support Beneficial insects

How to use this checklist: tour the farm, talk with the farmer and note whether any of the following 
practices are present or not. this will provide a general idea of which practices can be improved upon and 
added to the farm management plan. It will help to have an aerial photo and map of the farm to write 
additional notes and mark the location of specific practices. this checklist is adapted from the checklist 
found in mader et al. 2014. Farming with native Beneficial Insects. storey publishing, north adams, ma, usa.

Farm PraCtiCes in CroPPed areas

Pesticide Practices yes no

Integrated pest management program is used that protects natural enemies of crop pests
Note: If pesticides are not used, go to the ‘Soil and Cropping Practices’ section below

selective insecticides are used, insecticides with short residuals are used, or insecticides are applied 
at a time when natural enemies of crop pests are least vulnerable

there is a buffer between insecticide applications to crops and non-crop habitat 

spray drift is controlled 

spray equipment is regularly re-calibrated 

soil and Cropping Practices yes no

reduced or no-till systems are used to protect below-ground natural enemies

Flowering cover crops are planted rotationally or under perennial crops to maintain soil health and 
provide additional nectar sources for natural enemies of crop pests

Farm PraCtiCes in non-CroP areas

Beneficial insect nectar resources yes no

Insectary plantings are established within or directly adjacent to crop fields 

diverse hedgerows of flowering trees and shrubs are maintained along property boundaries

Buffer areas of the farm, such as stream banks and hillside contour strips are maintained with diverse 
native grasses and wildflowers

 >
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Farm PraCtiCes in non-CroP areas

Beneficial insect nectar resources yes no

multiple species of blooming trees, shrubs, or wildflowers are present in each season, so there are 
plants flowering whenever natural enemies of crop pests are active.

resource corridors connect on farm habitat features to facilitate the movement of beneficial insects. 

Flowering weedy species that support natural enemies of crop pests, but not pests are tolerated 
within weed thresholds

Beneficial insect refuges yes no

permanent plantings exist near cropland made up of native grasses, wildflower, trees or shrubs  
(e.g. hedgerows, forests, shrub lands, etc.) 

Beetle banks are present to support predatory beetles

Brush piles, stumps, logs, insect hotels, or other woody structures are present 

Long-term maintenance of non-Crop areas yes no

areas are burned, mowed, or hayed in a rotation of parcels, with less than 1/3 of the vegetation 
disturbed each year 

If area an area is grazed, grazing is managed to encourage wildflower diversity and abundance 

Features of the surrounding Landscape yes no

the landscape surrounding a farm contains some natural or semi-natural vegetation (e.g. grasslands, 
chaparral, savannah, woodlands, riparian habitat, wetlands, etc.) 

windbreaks or other buffers are present to reduce pesticide drift from neighboring farms 

Checklist of Practices that support soil Health 

How to use this checklist: tour the farm, talk with the farmer and note whether any of the following 
practices are present or not. this will provide a general idea of which practices can be improved upon and 
added to the farm management plan. It will help to have an aerial photo and map of the farm to write 
additional notes on and mark the location of specific practices. 

Farm PraCtiCes in CroPPed areas

minimizing soil disturbance yes no

reduced or no-till systems are used to protect soil structure and soil-dwelling organisms 

Compaction is intentionally minimized through the use of track vehicles (rather than machinery with 
wheels), the use of cushioning mulch layers, avoiding equipment use on wet soils and minimizing 
machinery weight

maintaining soil Cover and reducing erosion yes no

Fields are never left bare-fallow

Cover crops are planted in continuous rotation with annual crops

soil nutrient management and Biological activity yes no

soils are monitored at least every 3 to 5 years to determine soil conditions (e.g. ph level, plant 
available nitrogen, phosphorus and potassium/potash levels, magnesium and calcium levels,  
soil organic matter levels)  

Cover crops are planted in continuous rotation with annual crops

In annual field crop production, at least three plant families are used in successive rotation  
(for example, a grass, a legume and a brassica)

 >
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aPPendix 6
sample guIdelInes on assessIng 
pollInator haBItat on Farms

It is possible to develop more detailed assessment checklists than those outlined in appendix 5. 
For, example, for pollinators, one might want to estimate the amount of natural habitat 
surrounding the farm. the Xerces society for Invertebrate Conservation developed one such 
guide titled “pollinator habitat assessment guide.” this guide outlines how to carry out a 
subjective assessment of surrounding habitat and on farm pollinator habitat. the guidelines can 
be found at: http://www.xerces.org/pollinatorhabitatassessment_agriculture/

Farm PraCtiCes in CroPPed areas

soil nutrient management and Biological activity yes no

livestock (including poultry) rotations are incorporated into areas used for annual crop production 
on an occasional basis 

Crop production consists of more than one plant family

Compost, composted manure, or other organic amendments are added to compensate for the removal 
of crop biomass 

timing and application rate of fertilizers match crop demands 

supplemental nitrogen and other elements are provided from natural, rather than synthetic sources

Chemical weed management practices are reduced when possible and an emphasis is placed on 
Integrated weed management

Crops do not use systemic insecticide seed coatings

soil-borne pests and pathogens are managed with non-chemical/ non-synthetic treatments or at 
minimum using Integrated pest management strategies 

Farm PraCtiCes in non-CroP areas

reducing erosion yes no

areas not devoted to annual crop production or regular disturbance are maintained in permanent, 
perennial ground cover (this includes orchard floors and vineyards)

slopes and other erosion-prone areas are stabilized with permanent vegetation, such as contour 
buffer strips, that can hold the soil in place and capture any sediment before it is lost from the farm 

areas prone to wind erosion are protected with shelterbelts, windbreaks, hedgerows, or other features
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aPPendix 7
sample plan to support pollInators 
on Farm1

instructions: this section consists of a template for the development of a custom management 
and conservation plan to support pollinators on specific farm. Xerces society for Invertebrate 
Conservation staff use this model form to record baseline farm conditions for pollinators and 
to document suggestions for habitat enhancement and pesticide risk mitigation. the Xerces 
society pollinator habitat assessment guide (see appendix 6), aerial photos, site visits and 
conversations with the farmer are used to identify which practices fit the farms needs and can be 
incorporated into the farm operation. this template can be modified for organisms that support 
other ecosystem services.

Landowner inFormation

name(s): 
Farm name: 
Farm address: 
Phone: 
email:

PLan autHor(s)
Insert name(s), date and contact information 

seCtIon 1. ProPerty LoCation 

address: Include enough information here and below to clearly identify the property and the scope of area 
for which this plan applies. 

County:                     township:                      gPs Coordinates:                                           
total Farm Hectares:                      Pollinator Habitat Hectares (in this plan):                           
 

Location map
instructions: provide a drawing, photocopy, or aerial image showing where the farm is located in relation 
to streets and landmarks

1 the names of farmers and their farms have been changed to protect their identity. additionally, examples from multiple plans 
were used.
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Farm Background and History
instructions: provide a brief overview of the farm and any background information relevant on supporting 
pollinators.

 examPLe 

Smith Farm has been in operation for more than 40 years in Oregon, United States having been started 
by the father of John Smith, the current owner. (John Smith now operates additional berry farms at 2 
other locations in Oregon). More than 100 acres of berries are in production at the main farm, consisting 
primarily of black raspberries, red raspberries, blueberries, blackberries and Christmas trees. 

These farm products are fresh-marketed directly to customers at several local farmers markets (with 
Christmas trees transported and sold directly to customers across the United States) and berry products 
are also processed into jellies and jams. 

Because of his customer base, John does not use any insecticides on his crop and prefers to accept some 
insect damage rather than face potential rejection of his products by an increasingly loyal customer base. 
He is however concerned about the spread of spotted wing Drosophila (an invasive fruit fly pest) recently 
found in Oregon, which is causing many producers who have not used insecticides in the past to begin 
using them in recent years. 

John Smith has been an active participant in U.S. Department of Agriculture conservation programs and 
has used financial assistance from those programs to help meet several of his ecologically-minded goals, 
including the creation of shelterbelts to reduce wind and provide screening around his farm.

John hires regular work crews to assist in farm management activities, but also strives to increase farm 
mechanization where possible and does much of his berry picking with mechanical harvesters. 

Pollinator resource inventory
instructions: provide a brief summary of the pollination needs of the farm/site, how those needs are 
being met and the contribution of wild bees and other pollinators. If farm is not reliant on pollinators for 
production, briefly summarize bees, other pollinators and pollinator habitat on site. 

 examPLe 

All of the berry crops at Smith Farm are highly pollinator-dependent. Because of the large acreage of bee-
dependent crops in bloom at certain times, John rents honey bees from a local beekeeper (approximately 
50 hives) and has partnered with several USDA-funded researchers to test the use of a managed solitary 
mason bee (Osmia aglaia) as a berry crop pollinator. The mason bees are housed in wood and Styrofoam 
nest blocks located in shelters around the property. 

In addition to managed bees, John has a strong interest in native wild bees, especially those active early 
in the season when his first crops (especially the blueberries) are blooming in cool, rainy and windy 
conditions. Wild bumble bees are regularly observed visiting all of the berry crops and are often the most 
common bees present during cool, wet and overcast weather. Small native carpenter bees have also been 
frequently observed on the farm and this Plan’s author has identified frequent nesting by those bees 
directly in the pruned canes of raspberries. 
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seCtIon 2. Landowner oBjeCtives 

(Insert landowner name) has identified the following objectives for this pollinator planning process:

instructions: determine which categories are appropriate (green headings immediately below), or if other 
categories/objectives need to be added. then provide a brief summary of the specific landowner objectives 
relative to each category. 

enhanced Crop Pollination by wild and managed Bees

 examPLe 

Although John has been happy with his pollination-levels and corresponding crop yields, the value of his 
crops, especially the black raspberries and blueberries, has encouraged him to continue adding additional 
production acres where possible. Many berry crops will continue to increase fruit size and yield with the 
addition of more pollinators (meaning that pollination may be a limiting factor), so John believes that 
an investment toward increasing overall pollinator populations and diversity will have a strong pay off. 
He hopes that adding additional habitat to the farm will make this possible.

weed Control on non-Crop Land

 examPLe 

Even though John has increased the acreage of his berry crops and Christmas trees, there are several 
areas of the farm that he cannot use. In particular, the presence of a high-tension power line bisecting 
the farm has resulted in several tower areas that he cannot plant rows of berry crops beneath (the power 
line company needs unencumbered access to the towers, so John cannot have trees or shrubs growing 
beneath them). These areas of the farm are currently occupied by weeds typical of western Oregon (non-
native grasses, dock, plantain, hawkweed, etc.), which John periodically sprays and mows to control. 
He is unhappy with the weed seed generated by these areas which makes its way into the rows of berry 
plants, and hopes to convert the tower bases to wildflower meadows that will support pollinators, crowd-
out weeds and can be maintained with just occasional mowing. 

enhanced Pest Control

 examPLe 

Although his farm is not certified organic, John is committed to avoiding insecticides on his berry crops 
because of his health-conscious customer base. Pest insect problems have been relatively minor in the 
past, but the spread of spotted-wing Drosophila is now causing many berry farmers in Oregon to increase 
their pesticide use. Rather than respond with insecticides, John is attempting to control the fruit fly with 
beneficial insect releases (minute pirate bugs). Since minute pirate bugs benefit from flower nectar and 
pollen as an alternative food source, he hopes that increasing pollinator habitat will also increase the 
population of minute pirate bugs. 
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sustainable Product Branding

 examPLe 

Smith Farm already uses its ecological approach to farming and their support for pollinator habitat, as 
a core message in marketing and in discussions with their customer base. John hopes that additional 
efforts to protect and increase bee populations on their farm will not only help in the profitability of the 
farm, but also in solidifying their reputation as an environmentally responsible business. 

wildlife Habitat

 examPLe 

Smith Farm manages large areas of wildlife habitat on their farm adjacent to wetland habitat. John has 
traditionally managed these areas for native grasses to support game birds and waterfowl. He wants to 
adjust his management of these areas to better support wildlife and to better support biodiversity and 
pollinators. Therefore, he is looking for strategies to significantly increase the diversity and abundance of 
native wildflowers and blooming shrubs in and around these habitat areas. 

reduced Pesticide use

 examPLe 

Smith Farm would like to reduce the impact of his pesticide use on-site. Specifically, they are looking for: 
(1) pest management strategies that reduce the exposure of bees and other beneficial insects to toxic 
pesticides; (2) guidance on choosing pesticide active ingredients that are less toxic to bees and other 
beneficial insects; and (3) pesticide risk mitigation strategies to help reduce the impact of their on-farm 
pesticide use. 

soil Health

 examPLe 

Smith Farm uses cover cropping in their overall farm plan. They would like to adjust their cover cropping 
program to include pollinators and other beneficial insects, as well as improving soil tilth and soil 
nutrition, reducing on farm weeds and managing soil pests and pathogens. 

reduced soil erosion and non-Point source Pollution run-off

 examPLe 

Smith Farm is bordered by a highly degraded stream. John is already planning on establishing and 
expanding 20 to 40 foot buffers along the stream edge and is interested in ensuring that these buffer 
plantings are designed not only to reduce sediment, nutrient and/or pesticide run-off into the stream, 
but also to provide habitat resources for bees and other beneficial insects important to their farming 
operation. Engineering plans have already been developed for this streamside restoration, but Smith Farm 
would like to refine the plant lists for the replanting to emphasize forage resources for bees and other 
pollinators. John would also like to increase nesting opportunities for tunnel-nesting, ground-nesting 
and/or bumble bees in this area. 
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Livestock Forage

 examPLe 

Smith Farm has several pastures on their property that are rented out. However, John would like to manage 
the pastures for both cattle forage and wildflower diversity that supports bees and other pollinators. As a 
result, he would like to establish a revegetation and grazing plan that includes forage legumes that are 
both appropriate for cattle and that provide forage for bees. John also would like input on how to manage 
these pastures so that these forage plants are allowed to bloom, and thus provide forage for bees. 

Pesticide interception

 examPLe 

Smith Farm is located adjacent to heavily sprayed conventional agricultural land. John would like to 
have more robust buffers between his ground and the neighboring property to reduce on-site drift that 
may come in contact with bees and other beneficial insects living on the buffers and edges of their farm. 

weed Control and Farm Beautification of non-Crop Land

 examPLe 

Several areas of Smith Farm are unusable for crops due to poor drainage. These areas are currently 
occupied primarily by invasive grasses (reed canary grass) and a few invasive forbs (Canada thistle, 
spotted knapweed), which generate weed seed that makes its way into the native prairie plantings and 
crop fields. It is hoped that conversion of these non-crop areas to perennial, low maintenance, wildflower 
meadows will help beautify the landscape and crowd-out weeds, while also supporting pollinators.

education

 examPLe 

Smith Farm has a commitment to teaching the costumers who buy their produce about the sustainable 
practices they employ on the farm. Because of this, John is interested in creating hedgerows and 
beneficial insect wildflower plantings along his major farm roads and access points, so that when clients 
visit the farm these features are an obvious presence. At the same time, to help educate their clients 
and neighbors, Smith Farms has installed signage in habitat areas highlighting their attempt to create 
habitat for pollinators or other beneficial insects. 

Beautification

 examPLe 

Smith Farm wants to convert its front facing property from a grass and weed mix that has to be mowed 
regularly, to a diverse mix of blooming shrubs and wildflowers that provide abundant, and beautiful, 
flowers throughout the growing season. 
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seCtIon 3. existing Conditions

instructions: Include a map or aerial photo of the farm with potential areas for habitat restoration labeled. 

Farm Layout and overview
note other features that are important for the pollinator plan and include an annotated google earth or 
gIs aerial photo 

 examPLe 

High-tension power line represented by the white line, specific farm features in yellow.) 

Farm soils map
instructions: work with local ngos or farm agencies to summarize known soil information about the 
farm. this information can inform decisions about habitat restoration efforts (e.g. which wildflowers or 
hedgerow plants to include in re-vegetation efforts). 

 examPLe 

potentIal 
hedgerow sIte

potentIal 
pollInator Cover Crop 

potentIal  
wIldFlower meadow 

Power Line

maP unit
symBoL

maP unit  
name

aCres  
in aoi

% 
oF aoi

10d Cornelius silt loam,  
15 to 30 percent 
slopes

1.5 0.5%

20F haplumbrepts,  
very steep

58.6 19.2%

27B mershon silt loam,  
0 to 8 percent slopes

199.9 65.6%

27C mershon silt loam,  
8 to 15 percent 
slopes

3.7 1.2%

27d mershon silt loam,  
15 to 30 percent 
slopes

41.0 13.5%

totals for area of interest 304.7 100.0
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soil Properties 
instructions: summarize soil conditions on site, focusing on locations where habitat enhancements are 
planned.

 examPLe 

All proposed pollinator enhancement areas are located on Mershon silt loam soils consisting of 0 to 15% 
slope. Mershon silt loam has the following properties:

ll Depth to restrictive feature: More than 80 inches 

ll Drainage class: Moderately well drained 

ll Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to 0.57 in/hr) 

ll Depth to water table: About 36 to 60 inches 

ll Frequency of flooding: None 

ll Frequency of ponding: None 

ll Available water capacity: High (about 11.3 inches)

Farm Climate
instructions: provide an overview of climatic conditions on site (examples inserted below).

ll Elevation: 900 to 1,000 feet 

ll Mean annual precipitation: 60 to 70 inches 

ll General timing of annual precipitation: Most rain occurs from October to May.

ll Mean annual air temperature: 50o to 52o F 

ll Frost-free period: 165 to 200 days 

ll First and last frost-free days: (Spring date)         (Fall date)

Crop system(s)
instructions: summarize cropping systems, including basic crop management, pest management, harvest 
timing, timing of major on-site crop management (e.g. harvest, pruning, etc.). It is useful to understand 
when farm staff may be more or less busy.

 examPLe 

Smith Farm uses extensive trellis systems for all cane fruit and hilled and mulched rows for blueberries. 
Irrigation is provided through extensive drip systems and weed control is performed through a combination 
of between row tillage, hand weeding and dormant season herbicide spraying. Harvesting is performed 
with mechanical harvesters where possible, followed by additional secondary hand harvesting. Berries are 
sorted, packed and processed on site. 

Pest management details
instructions: summarize pest management plan. Briefly describe primary pest threats, Ipm plans that are 
in place, timing of pesticide applications, current pesticides use on the farm and generally when they may 
be applied. 
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 examPLe 

No insecticides have been used for the past four years on Smith Farm. Free range chickens help reduce 
earwigs and other pests. Chickens also provide fertilizer, although this is a minor fertilizer source. 
Herbicides and fungicides are used routinely on the farm. Specifically, the fungicide Pristine (active 
ingredients: pyraclostrobin and boscalid) is applied to the apricots in blossom stage. The herbicide 
Round-up (active ingredient: glyphosate) is applied around the base of the trees.

 

existing natural Plant Communities and management of non-Cropped areas
instructions: describe the nature and management of non-cropped areas on and around the farm or 
project area.

 examPLe 

Smith Farm is flanked to the west and south by several hundred acres of natural plant habitat. That 
habitat is dominated by middle age Douglas fir forest and (invasive) Himalayan blackberry thickets. To the 
north, the farm is bordered by mixed-use row-crop agriculture and a 100+ acre school ground and athletic 
field consisting of introduced turf grass. Farther to the north (approximately 1 mile), the landscape drops 
several hundred feet through a mixed composition forest to the Columbia River. To the east of the farm is 
a mixture of small-scale mixed-use (crop and livestock) agricultural fields and alder forest. 

Despite the abundance of adjacent natural habitat, the majority of the plant species are either not insect 
pollinated (e.g. Doug fir, alder, turf grass), or bloom at the same time as Smith’s crops (e.g. Himalayan 
blackberry). Native early successional habitat (consisting of plants like lupine, goldenrod, aster, self heal 
and Oregon sunshine) is absent. Such habitat is the preferred condition for many native bee species.    

Baseline Pollinator Habitat Conditions
instructions: Insert summary of results of Xerces’ pollinator habitat assessment guide, or the Farm 
Checklist in appendix 5.

 examPLe 

Current pollinator habitat was evaluated using the Xerces Society Pollinator Habitat Assessment Form and 
Guide (Appendix 6). 

Although the surrounding landscape (non-farm areas) is dominated by native, non-farm vegetation, the 
availability of summer and fall blooming shrubs and wildflowers is highly limited. Spring-blooming shrubs 
and trees (e.g. maple) are relatively abundant surrounding the farm and the spring and early summer 
blooming fruit crops provide an abundance of pollen and nectar for that period of time. 

The farm provides very little diversity of landscape features and is characterized by large crop fields (more 
than 10 acres in size). While shelterbelts are maintained, they consist of evergreen species that offer no 
pollinator value. Surface water (such as used by honey bees) is absent.

Nesting habitat for ground-nesting bees was moderately abundant, but highly susceptible to disturbance 
(from between row tillage weed control). Natural nesting habitat for wood nesting bees was scarce, 
however artificial nests for wood-occupying species was abundant both in managed nest blocks and in 
pruned canes of raspberries and blackberries. Nesting sites for bumble bees within the majority of the 
farm were scarce, although adjacent forest edges do provide some nesting structure.

No insecticides are used on the farm, although bee-toxic fungicides are used for crop disease control on 
an as needed basis. Smith Farm hires a professional IPM consultant to scout crops and monitor for insect 
and disease problems. 
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seCtIon 4. PLanning Considerations

Location(s) of new Pollinator Habitat
instructions: provide a summary of where pollinator habitat enhancement(s) is (are) to be located and 
provide a brief justification for why this (these) location(s) are appropriate. note any relevant management 
concerns (e.g. clear precautions about pesticide use close to habitat plantings).

 examPLe 

Because of the abundance of existing edge habitat surrounding the farm (most border areas are adjacent 
to forest land or natural areas) and because of the large-scale of berry production, areas targeted for 
habitat enhancement should ideally be located in the center of the farm, where they are needed most. 

On comparable berry farms in the area, central placement of habitat (surrounded on all four sides by crop 
land) may be less preferred due to the potential for pesticide drift onto the site. Because Smith Farm does 
not currently use insecticides however, central placement of the habitat is likely to benefit pollinators (by 
expanding bloom availability within the farm borders when crops are no longer flowering), and is likely 
to better support crop pollination by attracting bees away from field edges. 

If Smith Farm uses insecticides in the future, specific care should be taken to prevent drift onto any 
habitat enhancements, and if necessary, the habitat should be eliminated to prevent the attraction of 
bees to high-risk areas for insecticide exposure. 

Pollinator Plant selection
instructions: provide a summary of plant selection criteria and an overview of the composition of the 
planting plan. 

 examPLe 

Early successional wildflowers are the primary pollinator habitat deficiency, but all enhancement areas must 
remain accessible for occasional equipment traffic (e.g. access to power line towers by the utility company). 
Because of these factors, Smith Farm should focus on establishing diverse native wildflower habitat that 
can be maintained with occasional mowing. A proposed seed mix of native western Oregon wildflowers (as 
well as a few native grasses to provide pollinator nesting structure) is included later in this plan. 

In addition to the recommended species, enhancement areas can be supplemented with fast establishing 
low cost, non-native (but not invasive) wildflower species (described later in this plan).

All species recommended in this plan were reviewed to eliminate alternate pest/disease host plants, as 
well as potentially invasive species.  

nesting Habitat
instructions: provide a summary of available nesting habitat for pollinators and a brief discussion of 
options for increasing the availability of nesting habitat. 

 examPLe 

Nesting habitat for ground-nesting species is likely more limited than for wood-nesting bees at Smith 
Fam. Extensive between-row tillage likely impacts ground-nesting bee numbers and while no-till cover 
crop options are strongly recommended in order to support ground-nesting pollinators, John is currently 
committed to his existing weed management approach. 
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Wood-nesting bees (such as mason bees and carpenter bees) are afforded extensive nesting opportunities 
with pruned canes (numerous twig-nesting carpenter bees have been observed at Smith Farm) and with 
large-scale managed nest blocks for mason bees (both osmia lignaria and osmia aglaia). 

Bumble bee nests within the farm production area are likely limited by a lack of vegetative structure. To 
help address this, ground cover seed mixes could include native bunch grasses (which lodge at maturity 
creating nesting spaces near the ground) as well as the creation of brush piles (possibly made up of 
pruned canes, or unmarketable Christmas trees). 

Pesticide risk mitigation
instructions: summarize pollinator pesticide risk mitigation concepts using Fao’s pollinator safety 
in agriculture document (link: http://www.internationalpollinatorsinitiative.org/uploads/pollinator_
safety_webfile_02.pdf), aspects determining the risk of pesticides to wild Bees (link: http://www.
internationalpollinatorsinitiative.org/uploads/pesticides_web_file.pdf) and the united states department 
of agriculture technical note on reducing pesticide risk to bees. (link: http://www.xerces.org/wp-
content/uploads/2014/04/nrCs_pesticide_risk_reduction_technote.pdf). Follow the four step model for 
summarizing these considerations. 

to assess a pesticide for bee toxicity, use local pesticide information databases or pesticide label 
information. 

 examPLe 

steP 1. 
identify Pollinator resource Concern, specifically consider which types of pollinators need to 
be considered: Pollinators (especially bees) are essential to the production of numerous berry crops on 
Smith Farm.

steP 2.
identify Potential risk From Pesticides (including pesticide exposure pathways): Herbicides and 
fungicides are used on Smith Farm, but no insecticides have been used for the past four years. 

step 2a. assess Pesticide toxicity to Bees: No insecticides are currently used on Smith Farm

step 2b. determine Pesticide Persistence in the Field: No insecticides are currently used on Smith Farm

steP 3.
identify specific exposure Pathways that should Be Prevented or mitigated: Pesticide exposure 
pathways benefiting from mitigation include direct Contact, residue Contact, Contaminated nest 
material (especially by the leafcutting mason bees) and Contaminated nesting areas.

exposure Pathway: direct Contact is the most obvious exposure route is through direct contact from 
pesticide application onto bees. This contact may occur when bees are actively foraging on flowers or 
nesting in the ground within a field or orchard, or when pesticides drift off-site onto adjacent natural 
habitat.
exposure Pathway: residue Contact may occur when pollinators are exposed to pesticides when they 
visit flowers, walk on leaves that have been previously treated with pesticides, or gather contaminated 
pollen and nectar. This is especially problematic when a pesticide has a long persistence in the field. 
Residue contact can also result from off-site drift of pesticides onto adjacent natural habitat. Residue 
contact can occur on contaminated insect-pollinated crops and weeds.
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exposure Pathway: Contaminated nesting material may be an exposure pathway when the materials 
bees use to construct their nests are contaminated. For example, some mason bees use chewed pieces of 
leaves to separate brood cells, while others separate their brood cells with walls of mud. Both the leaf 
pieces and mud may be contaminated with pesticide residue.

exposure Pathway: Contaminated nesting areas are created when pesticides are applied to or drift 
onto areas of bare ground, even within fields, as they may contaminate potential nest sites for ground-
nesting bees. Similarly, drift into adjacent shrubby habitat may poison potential nest sites for wood-
nesting bees and drift into adjacent overgrown habitat or forest edges may contaminate potential bumble 
bee nesting sites.

steP 4.
Pesticide Hazard mitigation Plan: To mitigate the above-mentioned risks, it is critically important 
that if Smith Farm starts using insecticides it prevent drifting insecticides and ensure that any pesticide 
application be as targeted as possible. This will save money by ensuring that the majority of the pesticide 
emitted from the sprayer ends up on the target plants. It also helps reduce non-target impacts caused by 
off-site pesticide drift onto adjacent wildflowers, weeds, or wildlife nesting habitat.

Drift reduction can be conducted by spraying during appropriate weather conditions, using proper 
application methods and maintaining un-sprayed setbacks along the edge of crops.

recommendation: monitor weather Conditions. The first step in minimizing drift is to apply pesticides 
when winds are calm, but not totally still. Ideally, winds are blowing at a gentle 2 to 9 mph. When 
conditions are too windy, the pesticide may be transported by wind currents off-site and onto adjacent 
habitat. When too calm, such as during a temperature inversion, the pesticide may linger in the air and 
float a longer distance off site compared to gentle wind conditions. Temperature inversions occur naturally, 
typically in the early morning hours when the ground cools the air layer immediately above it. Inversion 
conditions result when warmer air above traps cooler air located near the surface of the ground (and are 
often characterized by fog). Such conditions are conducive for pesticide drift. Drift that occurs over long 
distances (over a mile) is most often the result of applications made during temperature inversions.

recommendation: select Best application method. To minimize drift, apply insecticides as close to 
the crop plants as possible. Spray nozzles should be calibrated regularly to ensure that the appropriate 
amount of pesticide is being applied. With traditional application equipment, proper nozzle selection is 
important in reducing drift losses. Several manufactures have specially designed nozzles to deliver spray 
patterns and droplet sizes that are less apt to drift from the application site.
Specialized equipment also may help reduce drift. For example, electrostatic spray applicators apply 
pesticides to the crop with special nozzles that “charge” the droplets which are then electrically drawn 
to the plant surfaces much more effectively and efficiently than with traditional nozzle technology. 
This technique typically can reduce off target application (i.e. to the ground or offsite drift) by over 
50 percent.

Another alternative is to use spray curtains or hooded sprayers that surround the nozzles and crop rows 
or plants. In this way, the spray is relatively contained around the application area and drift is reduced.

recommendation: maintain unsprayed setbacks along Crop edges. To minimize drift from the target 
area, where possible, Smith Farm should leave a 25 foot or greater pesticide-free set-back around the 
edge of the application area.

recommendation: avoid insecticide applications Blooming Crops. In addition to controlling 
drift, whenever possible, Smith Farm should ensure that pesticides are applied at times and during 
environmental conditions that reduce or eliminate potential exposure to bees and other pollinators.
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Insecticides that are toxic to bees should not be applied to a crop in bloom, or to adjacent blooming 
plants. Insecticides that are categorized as “nontoxic” to bees or that degrade quickly may be applied 
over flowers when pollinators are not active, such as in the late evening, immediately after bees stop 
foraging for the day. However, keep in mind that even if a pesticide application doesn’t directly kill the 
bees visiting the crop, it may have a long residual toxicity and the residues left on the plants still may 
kill later-visiting bees, especially smaller species.

Conservation Biological Control
instructions: summarize current conservation biological control practices and opportunities for increasing 
use of this strategy for pest management. 

 examPLe 

Smith Farm is currently releasing the generalist predator, minute pirate bugs (Orius sp.) for suppression 
of spotted-wing Drosophila. To support this and other beneficial insects (especially wild, naturally 
occurring predators and parasitoids), wildflower meadows should be established to include nectar-rich 
plant species known to supplement the alternative food requirements of beneficial insects. In western 
Oregon, such species include yarrow (used by parasitoid wasps and syrphid flies), globe gilia, Oregon 
sunshine and gumweed (used by syrphid flies), milkweed and goldenrod (used extensively by many 
generalist predators). The inclusion of native bunch grasses in such seed mixes will also contribute to 
egg-laying and overwintering sites for beneficial insects. These plant species are not known to harbor 
pests of berry crops and their use may contribute to natural pest suppression.

seCtIon 5. HaBitat enHanCement PLan  

enhancement areas
instructions: Describe enhancement area(s).

 examPLe 

In this planning process, four areas of the farm were identified as potential sites to create pollinator 
meadows (see map in Section 2). Three of these areas are located in the southeastern quadrant of the 
farm, with two of them consisting of open areas beneath power line towers and one consisting of an 
equipment staging area along the central field road. The fourth area is located in the northwest quadrant, 
adjacent to a field road separating Christmas trees from rows of berry crops. All of these areas also 
correspond to locations where managed bees (either mason bees or honey bees) are located. Photos of 
these areas are included below.

recommended Practice: example wildflower meadow establishment

Instructions: Provide a summary (definition and purpose) of the practice(s) recommended for creating 

 examPLe 

Define wildflower meadow characteristics based upon local ecosystem context.
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Plant selection

 examPLe 

The recommended plant species in this plan were selected for the following criteria: 

1. Documented or recognized pollinator (and beneficial insect value).

2. Commercial availability from regional seed producers.

3. Native status (or locally adapted, non-invasive status).

4. Lack of host potential for crop pests and diseases, and lack of weed potential.

5. Ease of establishment and suitability to local soils, drainage and other site factors.

Priority native wildflower species that meet these criteria for Smith Farm include riverbank lupine 
(lupinus rivularis), big leaf lupine (lupinus polyphyllus), common camas (Camassia quamash), seablush 
(plectritus congesta), western yarrow (achillea millefolium), Oregon sunshine (eriophyllum lanatum), 
slender cinquefoil (potentilla gracilis), meadow checkermallow (sidalcea campestris), slender clarkia 
(Clarkia gracilis), globe gilia (gilia capitata), self heal (prunella vulgaris), farewell to spring (Clarkia 
amoena), showy milkweed (asclepias speciosa), large flowered collomia (Collomia grandiflora), showy 
tarweed (madia elegans), Puget Sound gumweed (grindelia integrifolia), Hall’s aster (symphyotrichum 
hallii), Canada goldenrod (solidago Canadensis) and Douglas aster (symphyotrichum subspicatum).

Habitat  
enhancement areas. 

The top two photos 
(power line tower sites) 
represent areas for 
establishing wildflower 
meadows. These areas 
are located in the 
southeast quadrant of 
the farm and cannot be 
planted in berry crops 
due to maintenance 
access requirements by 
the utility company. 
The bottom left photo 
shows an equipment 
staging area adjacent to 
the farm road. Because 
traffic is infrequent and 
equipment stored there 
is small in size (e.g. 
harrows) the area could 
be over-seeded with 
wildflowers. The bottom 
right photo shows an 
unplanted field edge 
separating Christmas 
trees from berry crops 
that is available for 
wildflower planting.

 © Brianna Borders, Xerces society
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Along with these wildflowers, native bunch grasses should be included in meadow seed mixes to help 
reduce competition by grass weeds, and to provide vegetative structure such as pollinator nesting and 
overwintering habitat.

Recommended native grass species include prairie junegrass (Koeleria macrantha), Roemer’s fescue 
(Festuca romeri), blue wild rye (elymus glaucus), California oatgrass (danthonia californica) and tufted 
hairgrass (deschampsia caespitosa).

In addition to the recommended species, enhancement areas can be supplemented with fast establishing 
low cost, non-native (but not invasive) wildflower species such as lacy phacelia (phacelia tanacetifolia), 
plains coreopsis (Coreopsis tinctoria), lanceleaf coreopsis (Coreopsis lanceolata), blanket flower (gaillardia 
aristata), baby blue eyes (nemophila menzesii) and California poppy (eschschlozia californica).

Habitat establishment Plan and timeline
instructions: Include a timeline of management activities (site preparation, planting dates and follow-up 
weed management during establishment). 

 examPLe  

Details for how each area of pollinator habitat is to be prepared and planted. To help ensure clear 
communication with the farmer, here is a timeline for when specific activities should be implemented on 
the farm. 

date(s) aCtivity
site preparation

planting

Follow up management during establishment

site Preparation
instructions: Insert timeline for site preparation plan. Include recommended timeline and specific dates. 

Planting method
instructions: provide recommended date range for planting and summarize specific details of planting plan.

 examPLe 

Sow wildflower seed in the late October or November. See the recommended seed mix later in this plan 
(Section 6) for specific recommended species and planting rates. 

Prior to seeding, remove as much stubble as possible prior to seeding, creating a smooth, lightly-packed 
seedbed. The soil surface can be lightly hand-raked or harrowed to break-up crusted surfaces, but cultivation 
should be avoided (cultivation will bring up additional weed seed).

Seed of similar-sizes can be mixed together and bulked up with an inert carrier ingredient such as sand, 
fine-grained vermiculite or polenta (fine cornmeal). These inert carriers ensure even seed distribution in 
the mix, visual feedback on where seed has been thrown, and make calibration easier. 

Seed will be hand broadcast (similar to scattering poultry feed). When hand broadcasting, divide the seed 
into at least two batches, bulk the seed mix with an inert carrier and sow each separately (walking in 
perpendicular passes) to ensure that seed is evenly distributed.
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Regardless of how it is broadcast, do not cover the seed with soil after planting. A water-filled turf 
grass roller (available for rent at most hardware stores) or a cultipacker should be used to press the 
seed into the soil surface. Natural precipitation or light overhead irrigation can also help ensure good 
seed-soil contact. Floating row-cover can be used if necessary to protect seeds and small seedlings 
against predation.

weed management during establishment (short term)
instructions: Clarify timeline and details for weed management during establishment. 

 examPLe 

Weed control is critical in the first and second years after planting. Weed pressure at this site was high 
prior to weed abatement during site preparation. Therefore, prevent weeds from to going to seed in, or 
adjacent to, the project area during the first two years after planting. We recommend mowing the whole 
site at 8 inches high when cool season annual weeds start to flower in early spring. Continue to mow at 
8 inches each time weeds begin to flower.

Spot spray perennial noxious and invasive weed species that appear in the first year, such as plantain. 

Common weed-management strategies include:

Instructions: Only include strategies specifically recommended for the farmer and be as specific as possible. 

ll spot spraying: Spot spraying with herbicides can be effective, relatively inexpensive and require 
minimal labor, even on larger project areas. Care should be taken that herbicides do not drift or 
drip onto desirable plant species. Spot spraying is usually performed with backpack spraying, or 
occasionally with rope-wick implements (when weed growth is substantially taller than newly 
established wildflowers). 

ll selective Herbicides: Grass-selective herbicides can be used to control weedy grasses in broadleaf 
plantings. Contact a local crop advisor or extension specialist for appropriate herbicide selection and 
timing. 

ll managing irrigation: Most wildflowers established from seed thrive with little or no supplemental 
irrigation. Keeping irrigation to a minimum helps native wildflowers out-compete non-native weedy 
species that sometimes have higher soil moisture requirements. Similarly, when irrigation is needed 
for transplants, it should be supplied at the base of the transplant when possible (through drip 
irrigation, for example) to avoid watering nearby weeds. 

ll mowing/Haying: Mowing or haying can be utilized to keep weedy species from shading out other 
plants, and to prevent them from going to seed. Mowing is especially useful when establishing 
wildflower plots of perennial species. When planted with perennial seed mixes, sites can be mowed 
regularly (ideally at 8 inches or higher) during the first year after planting to prevent annual and 
biennial weeds from flowering and producing seed. Perennial wildflowers may be slow to establish 
from seed and are usually not harmed by incidental mowing in the first year after planting. Mowing 
can also be used on plots of re-seeding annuals at the end of the growing season to help shatter 
wildflower seedpods and to reduce woody plant encroachment. Mowing and string trimming can also 
be useful around woody transplants to manage nearby weeds. 

ll Hand weeding: Hand weeding (including hoeing) can be effective in small areas with moderate 
weed pressure. Hand weeding will likely be necessary in wildflower plots to eliminate broadleaf weeds 
during the first few seasons.
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Long term maintenance (Long term)
instructions: Include priority information about ongoing weed management, when to re-seed wildflowers 
and other information. where appropriate, note dates when site cannot be managed in order to protect 
pollinators and other wildlife.

 examPLe 

Wildflower plantings generally need to be managed over time to maintain open, early successional 
characteristics. Starting in Year 3 after planting, 30 percent of this site will be mown and raked in the 
fall to slow or stop growth of woody plants that may be encroaching on the site and encourage growth 
of wildflowers. Reseeding wildflowers will be considered at that time. 

insecticide use on site: If insecticide spraying is to occur on the farm, it is critical that the pollinator 
habitat area is outside of the sprayed area and/or protected from application and drift. 

seCtIon 6. samPLe reCommended seed mix   

 examPLe 

The following mix is designed to provide season-long pollen and nectar resources as well as vegetative 
structure for bumble bee nesting habitat for locations in the Maritime Northwest in the United States. The 
seeding rate is calculated for 0.5 hectare, the total area of habitat enhancements described in this plan.

Common  
name

sCientiFiC  
name

PerCent  
oF mix

seeds  
Per m2

kg Per  
0.5 Ha

BLoom  
time

Common Camas Camassia quamash 2.0% 13 0.30 spring

Big leaf lupine Lupinus polyphyllus 2.0% 13 1.00 spring

riverbank lupine Lupinus rivularis 1.0% 7 0.50 spring

seablush Plectritis congesta 8.0% 52 0.10 early summer

western yarrow Achillea millefolium 3.0% 20 0.03 early summer

meadow Checkermallow Sidalcea campestris 1.0% 7 0.05 early summer

slender Cinquefoil Potentilla gracilis 3.0% 20 0.05 early summer

oregon sunshine Eriophyllum lanatum 7.0% 45 0.10 early summer

Farewell to spring Clarkia amoena 8.0% 52 0.10 summer

globe gilia Gilia capitata 8.0% 52 0.10 summer

self heal Prunella vulgaris 10.0% 65 0.5 summer

showy milkweed Asclepias speciosa 1.0% 6 0.20 summer

showy tarweed Madia elegans 5.0% 32 0.35 late summer

puget sound gumweed Grindelia integrifolia 2.0% 13 0.25 Fall

hall’s aster Symphyotrichum hallii 8.0% 52 0.05 Fall

Canada goldenrod Solidago speciosa 7.0% 45 0.10 Fall

prairie Junegrass Koeleria macrantha 8.0% 52 0.05 na - grass

roemer’s Fescue Festuca romeri 8.0% 52 0.25 na - grass

Blue wild rye Elymus glaucus 8.0% 52 1.00 na - grass

totals 100% 650 5.13 
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seCtIon 7. regionaL native seed and PLant nurseries

instructions: Insert list of regional sources of native plant plant materials.

althouse nursery, Cave junction, oregon, usa
offers container grown native trees, shrubs, and herbaceous plants suitable for southern oregon.

Beaverlake nursery, Beavercreek, oregon, usa
Beaverlake sells nursery stock wholesale, and specializes in groundcovers, wetland and native plants.

Bosky dell natives, west Linn, oregon, usa
as a retail and wholesale nursery, Bosky dell offers pacific northwest native wildflowers, bulbs, shrubs 
and trees.

seCtIon 8. additionaL resourCes and reFerenCes

instructions: Include a list of web links or local publications on how to support pollinators, pollination and 
pollinator habitat restoration on farms. 

Pollinator safety in agriculture
Published by FAO 
http://www.internationalpollinatorsinitiative.org/uploads/pollinator_safety_webfile_02.pdf

aspects determining the risk of Pesticides to wild Bees
Published by FAO 
http://www.internationalpollinatorsinitiative.org/uploads/pesticides_web_file.pdf 

xerces society seed mix Calculator 
Develop your own pollinator seed mix using this seed rate calculator. 
http://www.xerces.org/wp-content/uploads/2009/11/XerCes-seed-mIX-CalCulator.xls

Farming for Bees: guidelines for Providing native Bee Habitat on Farms 
Published by the Xerces Society for Invertebrate Conservation. 
http://www.xerces.org/wp-content/uploads/2008/11/farming_for_bees_guidelines_xerces_society.pdf

usda‐nrCs seedling id guide for native California Plants 
Many of the plant species recommended in this guide are featured in a series of seedling photos in this 
downloadable resource. 
http://www.nrcs.usda.gov/Internet/Fse_plantmaterIals/publications/capmctn10340.pdf

weed identification and management California invasive Plant Council 
Identification and management guidelines for weeds in California.
www.cal‐ipc.org

michigan Blueberry Facts
Website maintained by Michigan State University Cooperative Extension. This website includes information 
on integrated pest management for highbush blueberries in Michigan.
http://blueberries.msu.edu/
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