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Under the Italian research project "Integration of bee knowledgeUnder the Italian research project "Integration of bee knowledge through the through the 

development and calibration of a model for the simulation of thedevelopment and calibration of a model for the simulation of the beehive", the model beehive", the model 

ApiPop, developed within the modelling environmentApiPop, developed within the modelling environment SEMoLASEMoLA (Simple, Easy to use, (Simple, Easy to use, 

ModelingModeling Language), aims to simulate the complex interactions of the beeLanguage), aims to simulate the complex interactions of the beehive, a very hive, a very 

articulate biological system often considered as a "superarticulate biological system often considered as a "super--organismorganism““, influenced by , influenced by 

strong interactions between its components, either internal (popstrong interactions between its components, either internal (population, availability of ulation, availability of 

stocks, etc) or external (plant resources, honey bee activities,stocks, etc) or external (plant resources, honey bee activities, etc).etc).

The model is formed by seven modules developed by five working uThe model is formed by seven modules developed by five working units: queen nits: queen 

behaviour (behaviour (AP_queenAP_queen) based on ) based on BeePopBeePop model (model (DeGrandiDeGrandi--HoffmanHoffman et al., 1989et al., 1989), colony ), colony 

dynamics (dynamics (AP_colonyAP_colony), available cells (), available cells (AP_cellsAP_cells), hive management (), hive management (AP_beekeepingAP_beekeeping), ), 

vegetation (vegetation (AP_vegetationAP_vegetation), foraging activity (), foraging activity (AP_foragingAP_foraging), honey and pollen ), honey and pollen 

production (production (AP_productionAP_production), and enemies and poisoning ), and enemies and poisoning -- at present, only for the at present, only for the 

varroavarroa mite population (mite population (AP_varroaAP_varroa), ), mainly based on Fries, mainly based on Fries, CalisCalis et al. (1994et al. (1994) and Martin ) and Martin 

(1998) models.(1998) models.
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SCHEMATIC REPRESENTATION SCHEMATIC REPRESENTATION ofof the MODULE the MODULE 

““AVAILABLE CELLSAVAILABLE CELLS””

AccordingAccording toto data data collectedcollected in the in the fieldfield and and toto information on information on honeyhoney beebee biologybiology fromfrom

the the literatureliterature, a flow chart , a flow chart ofof the key the key relationshipsrelationships regulatingregulating cellcell useuse withinwithin the the hivehive and and 

a first a first draftdraft ofof the the modulemodule havehave beenbeen developeddeveloped..

FlowchartFlowchart ofof the the ModuleModule

First First DraftDraft ofof the the ModelModel

The The developmentdevelopment ofof fivefive honeyhoney beebee coloniescolonies in ten in ten DadantDadant--BlattBlatt hivehive framesframes waswas

monitoredmonitored in the Di.Va.P.R.A. in the Di.Va.P.R.A. experimentalexperimental apiaryapiary in Grugliasco (province in Grugliasco (province ofof TurinTurin, , 

Italy), Italy), toto detectdetect the area the area ofof the the nestnest combscombs occupiedoccupied byby workerworker and and dronedrone broodbrood, and , and byby

honeyhoney and and pollenpollen storesstores. The . The extractedextracted surplus surplus honeyhoney waswas weighedweighed wheneverwhenever superssupers

werewere removedremoved. . 

The results obtained in two hives representing different developThe results obtained in two hives representing different development dynamics are ment dynamics are 

given as an example; temperature and rainfall recorded at Grugligiven as an example; temperature and rainfall recorded at Grugliasco in the same asco in the same 

period of time, both in line with the averages of the locality,period of time, both in line with the averages of the locality, are shown to evidence their are shown to evidence their 

influence on colony development.influence on colony development.
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