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Research Project Description Template 
 
Background 

 What is the issue to be addressed by the project? 
The project proposes to characterize and improve the state of the ecosystem service of pollination in 
different crops at the level of Latin America and the Caribbean (Redlac) that can be representative of the 
crops of America.  The key crops selected for this project are: blueberries, soybean, sunflower, 
cucurbitaceous such as melon and pumpkin, pear, apple, kiwi, strawberry, coffee, almond, avocado and 
tomato. 
It is proposed to know how the management and characteristics of the landscape and the flora of the 
crops or lots close to them affect the biodiversity of native and managed bees, defining the trophic 
relationships, interaction networks, as well as the aspects of health of pollinators (presence of 
pathogens), nutritional status, agrochemicals effects and interactions among all these variables. 
The nutritional contribution of different plant species, both spontaneous and implanted, will be 
evaluated, as well as their influence on health and presence of pollinators and beneficial i nsects. 
Artificial nesting site designs will be developed and evaluated to encourage the presence of certain 
groups of crop-related pollinators. 
Study and promote habitat creation measures aimed at restoring pollinator populations in 
agroecosystems, eliminating or optimizing the use of pesticides to minimize damage and maximize 
forage resources for pollinators. 
The incorporation of greater diversity of plants within agroecosystems favors the reduction of pest 
density when compared to monocultures. This occurs because plant diversity can increase the action of 
natural enemies of pests by providing a favorable microclimate, shelter and alternative prey.  
Finally, the contribution to the pollination of the crops by the community of pollinators as a whole will be 
estimated. 

 What research gaps will be filled by this project?  
The economic contribution and the different degrees of dependence of the ecosystemic pollination 
service in many crops that provide food for humanity are well known.  
The current trend towards homogeneity of environments, the intensification of agricultural production, 
the expansion of monocultures, the abusive use of agrochemicals and the indiscriminate elimination of 
natural growth vegetation, drastically reduce biodiversity, causing different impacts on species diversity, 
their habitats and their interactions. The loss of diversified environments with spontaneous vegetation 
causes several basic problems, which ultimately have an economic impact. These problems include the 
reduction of beneficial insects, the reduction of pollinating insects and the loss of sustenance for 
beekeeping production. 
While honeybees (Apis mellifera) which themselves are non-native pollinators in America, are critically 
important for crop pollination there is increasing evidence that a greater biodiversity of pollinators 
improves crop yields.  
Moreover, over the last several decades an increasing demand for pollination services for food 
production has encouraged the management of alternative species such as bumblebees (genus Bombus). 
In this regard, evaluating the effectiveness of native species as pollinators of key crops becomes of 
particular interest.  
Using capacities from LAC the project will focus on estimating and evaluating alternative strategies or 
alternative management that protect and promote the establishment and health of pollinators among 
other useful insects. It will focus on the sanitary and nutritional status of honeybees in different crops 
with conventional management and beekeeping practices that could reduce the effect of stressor 
factors, evaluation of crop management schemes with good practices and others that propose 
substitution of pesticides or stimulating planting species near the crops, and how all these systems 



promote the health and presence of beneficial bees and insects (such as biological controllers) and 
pollinators in general (insects, birds, mammals, etc.). This project considers the use of native bees in 
cover crops using all the available biodiversity resources of pollinators present in the territory.  
 
Project Description 

 What are the aims and objectives for this project? 
1. To study the biodiversity of pollinators in different crops and how they are positively or 

negatively affected by the various factors to be considered and their interactions: pathogens, 
agrochemicals, spontaneous and cultivated plant species and their nutritional inputs, nesting 
sites and shelter. 

2. To deepen the knowledge of the importance of the diversity of pollinators for the effectiveness 
of the pollination service. 

3. To establish management guidelines for the different crops and crops nearby (within the range 
of the bees) that are favorable for pollinators. 

4. To provide objective information on the influence of insect-mediated pollination on yield and 
quality in fruit and vegetable crops. 

5. To train agronomists and producers on the importance of restoring and maintaining the service 
of pollination in agroecosystems and promote sustainable and environmentally friendly 
production. 

 What methods will be used to achieve those aims and objectives?   
In order to reach the first objective, bees present in crops will be captured with active and passive 
methods, preserved and prepared for later taxonomic revision, identification of pathogens and their 
interactions with the presence of pesticides in the study sites in the different matri ces ( bees, soil, water, 
wax, honey, etc.) and the accompanying flora of the crops. 
The survey and census of pollinating insects and the plant species used as resource in different 
environmental conditions will be carried out. The data obtained will allow identifying mutual 
associations that show the importance of spontaneous vegetation as potential biological corridors of 
pollinating insects in agroecosystems, to know and compare the biological interactions (plant-pollinator) 
and to identify key associations that provide ecosystem services. 
For each agroecosystem a list of plant species and associated insects will be made and trophic networks 
centered on plant-pollinator interactions will be diagramed. Their analysis will provide information about 
species richness and density (plants / insects) in the sample sites studied. The number and magnitude of 
the interactions will allow the detection of possible key species that provide ecosystem services. 
The importance of the presence of pollinators in the productivity and quality of the crops will be 
evaluated and measured. 
Honeybee colonies in apiaries established in different crops will be evaluated in relation to honeybee 
population and brood area, health (varroa, nosema and viruses) and nutritional status (total protein, 
hemolymph content, fat bodies, lipid content), floral diversity (diversity of pollen and associated 
microbiota) and its relation to honeybees collecting activity, pesticides contents and immune response in 
individual honeybees.  
Different technologies for pesticides application in crops and their effects on bees will be evaluated 
(colony activity, residues in bee matrices, bee behavior in individual bees and sublethal effects of 
pesticides most frequently used).  
Based on the preliminary results obtained in the first objective, they will be taken as recommendations 
for the future management of the crops studied, as the surrounding ones, taking into account 
agrochemicals not compatible with bees, trying to replace them with innocuous products, as well as 
raising different types of spontaneous or cultivated vegetation that contributes to the health and 
biodiversity of pollinators (nutrients and shelter). In this way, we intend to know globally the influence of 



insect-mediated pollination on yield and quality in fruit and vegetable crops.   
As described in the following section (How will you disseminate results to the food and agriculture 
community...), it is intended to meet the fifth objective. 
 

 What are the major project milestones? 
1. Identify the community of pollinators in each crop, and assess the pollination effectiveness of 

the key species. 
2. Identify the main stressors in each agroecosystems (pathogens, agrochemicals, sub nutrition, 

etc.) and evaluate their effect on key pollinators. 
3. Identify a series of management measures that positively affect the presence and health of the 

pollinators. It includes colony management in case of honeybees and other managed bees .  
4. Encourage the broad adoption of management measures that promote sustainable and 

environmentally friendly production, based on the results and beneficial effects in the ecosystem 
and knowing the impact of pollinators on human life. 

 How will you disseminate results to the food and agriculture community during and at the end of the 
project? 
Within the framework of the REDLAC Platform with support from FONTAGRO, IICA and IDB, a knowledge 
management and dissemination component is available that integrates the collaborative site  
(https://colaboracion.inta.gob.ar/redlac/sitepages/portada.aspx) for use by researchers and territorial 
technicians; with the web (https://www.redlac-af.org) and social networks. 
Semiannual progress reports and publications will be presented in different forums and congresses to 
disseminate the results that are being obtained. 
Publications in US journals and meetings will be priori tized.  
 

 What risks could inhibit the success of the project and how will you avoid/overcome them? 
Climate change could affect the success of the project, so it will coordinate with the Institute of climate 
and water (https://www.inta.gob.ar/instdeclimayagua) to try to anticipate or prevent possible 
disagreements. 
Risk uncontrolled agrochemicals applications. Plots and fields will be chosen in experimental stations, 
since it is a critical point for the development of the project, where it should be possible to have control 
of the applications in the same, as in the near crops, so that the active principles that are used are 
compatible with bees. 
 

 Who will conduct the work and what are their qualifications? 
Dr. Gennari Gerardo, coordinator of the INTA-PROAPI specific project of pollination 
(https//www.inta.gob.ar/proyectos/PNAPI-1112044) "Management and Improvement of the 
Environmental Pollination Service” will coordinate the activities included in this proposal. Working team 
involves not only researchers of the mentioned project by also researchers of the PROAPI team focused 
on bee health specific project of “Multidisciplinary strategies to mitigate the effect of the new 
environmental and productive context on bee colonies” coordinated by Dr. Graciela Rodriguez 
(https//www.inta.gob.ar/proyectos/PNAPI-1112042). 
Dr. María Alejandra Palacio, coordinator of PROAPI, which is the National Beekeeping Program of 
National Institute of Agriculture Technology in Argentina.  
Dr. Walter M. Farina, PI leading the Laboratory of Social Insects (IFIBYNE-CONICET, DBBE-FCEN, 
University of Buenos Aires, C. A. Buenos Aires) and team 
(http://www.ifibyne.fcen.uba.ar/new/en/temas-de-investigacion/grupo-de-estudio-de-insectos-
sociales/dr-walter-farina/). 
Professionals from Costa Rica and Dominican Republic involved with Argentina in the Latin-American 
Platform to consolidate beekeeping as a tool for development (RedLAC) supported by INTA and 



FONTAGRO (coordinated by Enrique Bedascarrasbure/Cecilia Dini) will develop the activities in these 
countries.  
 
Intellectual Property and Data Access 

 Which products of this project, if any, will remain the intellectual property of the grantee?  
The information generated will be publicly accessible and the results of the work will be presented in 
different journals, networks and specialized congresses not only focused to beekeeping but also to 
farmers and professionals of agriculture. 
 
Potential Impact and Expected Outcomes 

 What segment of the food and agriculture community will this project impact and how is it likely to 
affect it/them?  
Professionals and technicians of the agricultural, agro-alimentary and agro industrial system: will have 
information on the biodiversity of beneficial insects present in the crops and the environmental services 
provided by them. They will also have tools to apply good practices that do not affect the health of 
pollinators. 
Producers of the agricultural, agro-food and agro-industrial system: large, medium and small farmers, 
horticulturists will have the knowledge and tools to make the most of the environmental services 
provided by bees and other groups of insects. 
Companies in the agricultural, agro-food and agro-industrial systems will have tools to make sustainable 
use of the environmental services of pollination provided by bees and the group of beneficial pollinators 
and insects. 
Society in general (consumers) will have food produced with technologies that ensure better quality and 
safety. Information will be available for them to pressure for good practices.  
Beekeepers, who will dispose of knowledge of practices to improve bee health and pollination services. 
 
Funding Partners for Matching Funds Requirement 
 Please list any committed or potential funding partners, describe why they are an appropriate source of 
matching funds, and any prior contact you have had/relationship you have developed with them about  
this project. 
The National Institute of Agricultural Technology (INTA) is a decentralized state agency with operational 
and financial autarchy, under the Ministry of Agroindustry of the Nation. It was created in 1956 and since 
then has developed research and technological innovation actions in the value chains, regions and 
territories to improve competitiveness and sustainable rural development of the country. Their efforts 
are oriented to innovation as a motor of development, and integrate capacities to foster 
interinstitutional cooperation, generate knowledge and technologies and put them at the service of the 
sector through its extension, information and communication systems. 
INTA has a National Apiculture Program (PROAPI) that includes different research projects and 
researchers and budget will be affected to this project. PROAPI team includes researchers form 
Argentinian Universities (UNCPBA, UNMdP; UBA, UNT, etc.).  
Similar situation applies to the institutions mentioned above: Social Insects Lab (IFIBYNE-CONICET, DBBE-
FCEN, UBA - Buenos Aires), CEDAF and IDIAF in Dominican Republic, INTA and SENASA in Costa Rica. The 
team has history of articulation with US Institutions (University of Minnesota, Hawaii between others). 
Center for Agriculture and Forestry Development, Inc. (CEDAF) and the Dominican Institute for Forestry 
and Agriculture Research (IDIAF) in Dominican Republic, National Institute of Innovation and Transfer of 
Agricultural Technology (INTA) and National Animal Health Service (SENASA) in Costa Rica, and INTA in 
Argentina, are partners in the Latin American Platform to consolidate beekeeping as a tool for 
development (RedLAC) supported by FONTAGRO.  




