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Fly aggression behavior and infestation rates of Senotainia tricuspis (Meigen, 
1838) (Diptera, Sarcophagidae) in an apiary in Central Italy (Pisa province)

BBoonnii  CC..  BB..11,,22,,  BBeeddiinnii  GG..11,,  CCooppppoollaa  FF..11,,22,,,,  SSaaggoonnaa  SS..11,,33,,  GGiiuussttii  MM..11 ,,  PPiinnzzaauuttii,,  MM..44,,  FFeelliicciioollii,,  AA.. 11,,  55

1Department of Veterinary Sciences, University of Pisa, Viale delle Piagge 2, 56124 Pisa, Italy; 2Interdepartmental Center of Agro-Environmental Research “Enrico Avanzi”, University of Pisa, Via Vecchia di Marina 6, 56122 Pisa, Italy 3 Department of Pharmacy, University 

of Pisa, Via Bonanno 6, 56126 Pisa, Italy; 4 Italian Beekeeping Federation (FAI), Corso Vittorio Emanuele II 101, 00186 Rome, Italy; 5 Interdepartmental Research Centre “Nutraceuticals and Food for Health”, University of Pisa, Via del Borghetto 80, 56124 Pisa, Italy; 

IINNTTRROODDUUCCTTIIOONN MMEETTHHOODDSS

CCOONNCCLLUUSSIIOONNSS
TThhee  ppeeaakk  ooff  iinnffeessttaattiioonn  ooff  SS..  ttrriiccuussppiiss  iinn  aappiiaarriieess  ooccccuurrss  iinn  eeaarrllyy  aauuttuummnn,,  aanndd  dduurriinngg  tthhee  mmoorrnniinngg  hhoouurrss,,  fflliieess  sseeeemm  ttoo  aattttaacckk  tthhee  hhoonneeyy  bbeeeess  wwhheenn  lleeaavviinngg  tthhee  hhiivveess,,  wwhhiillee  iinn  tthhee  aafftteerrnnoooonn,,  tthheeyy  tteenndd  ttoo  aa􀀳􀀳aacckk  tthhee  hhoonneeyy  bbeeeess  rreettuurrnniinngg  ttoo  

tthhee  hhiivveess..  

TThhee  aaggggrreessssiivvee  bbeehhaavviioorr  ooff  SS..  ttrriiccuussppiiss  iiss  mmoodduullaatteedd  iinn  ffoouurr  ddiiffffeerreenntt  bbeehhaavviioorraall  eevveennttss,,  aanndd  ccoonnttaacctt  wwiitthh  tthhee  hhoonneeyy  bbeeeess  ooccccuurrss  oonnllyy  dduurriinngg  tthhee  ppaarraassiittiizzaattiioonn  eevveenntt,,  wwhhiicchh  llaassttss  11//66  ss..    

MMeeaassuurreemmeennttss  ooff  tthhee  ffiirrsstt--iinnssttaarrss  aalllloowweedd  uuss  ttoo  hhyyppootthheessiizzee  aa  ppeenneettrraattiioonn  iinn  tthhee  hhoonneeyy  bbeeee  bbooddyy  tthhrroouugghh  iittss  tthhoorraacciicc  ssppiirraacclleess..

TThhiirrdd--iinnssttaarrss  ssuucccceessssffuullllyy  ppuuppaattee  iiff  ssiinnkkiinngg  ooccccuurrss  iinn  ttooppssooiill  oorr  ccllaayy  ssooiill..  TThhee  hhiigghh  vvaalluuee  ooff  tthhee  mmoorrttaalliittyy  rraattee  ooff  llaarrvvaaee  iinn  ssaannddyy  ssooiill  aalllloowwss  uuss  ttoo  ssuuggggeesstt  tthhaatt  mmuullcchh  aanndd//oorr  mmiinniimmuumm  ssooiill  ttiillllaaggee  ccoouulldd  pprreevveenntt  sseevveerree  sseennoottaaiinniioossiiss  iinn  
aappiiaarriieess..

RREEFFEERREENNCCEESS
VVeerrvveess,,  YY..GG..;;  KKhhrrookkaalloo,,  LL..  RReevviieeww  ooff  tthhee  ggeennuuss  SSeennoottaaiinniiaa  MMaaccqquuaarrtt,,  11884466  ((DDiipptteerraa::  SSaarrccoopphhaaggiiddaaee))  ooff  tthhee  MMiiddddllee  EEaasstt..  JJ..  NNaatt..  HHiisstt..  22002200,,  5544,,  22448899––22551122..

HHaaddddaadd,,  NN..;;  AAddjjllaannee,,  NN..;;  LLoouucciiff--AAyyaadd,,  WW..;;  SShheebbll,,  MM..AA..;;  SSaabbaa,,  MM..;;  AAllbbaabbaa,,  II..;;  EEll--OObbeeiidd,,  DD..;;  SSaabbaahh,,  MM..;;  GGiiuussttii,,  MM..;;  FFeelliicciioollii,,  AA..  PPrreesseennccee aanndd  iinnffeessttaattiioonn rraattee  ooff  SSeennoottaaiinniiaa ttrriiccuussppiiss ((MMeeiiggeenn))  ((DDiipptteerraa,,  SSaarrccoopphhaaggiiddaaee))  oonn  hhoonneeyy bbeeeess iinn  tthhee  
MMeeddiitteerrrraanneeaann RReeggiioonn..  JJ..  AAppiicc..  RReess..  22001155,,  5544,,  112211––112222..  

PPiirreess,,  SS..;;  CCaaddaavveezz,,  VV..  aanndd  VVaalléérriioo,,  MM..JJ..  PPrreevvaalleennccee  aanndd  ggeeooggrraapphhiiccaall  ddiissttrriibbuuttiioonn  ooff  SSeennoottaaiinniiaa  ttrriiccuussppiiss  ((MMeeiiggeenn))..  DDiiaaggnnoossiiss  aanndd  CCoonnttrrooll  ooff  BBeeee  DDiisseeaasseess..  IInn  PPrroocceeeeddiinnggss  ooff  tthhee  AAppiimmoonnddiiaa,,  BBuueennooss  AAiirreess,,  AArrggeennttiinnaa,,  2211––2255  SSeepptteemmbbeerr  22001111....

((aa))  AAGGGGRREESSSSIIOONN

((bb))  BBEEEECCAATTCCHHEERR

((cc))  CCHHAASSEE

((dd))  PPAARRAASSIITTIIZZAATTIIOONN 11//66 sseeccoonndd!!!! 8800
00--

1100
0000

µµmm

110000--113300µµmm

33..0066--44..2255 ccmm

33..4455--33..3311 ccmm

00 ccmm

CCllaayy

TTooppssooiill

SSaanndd

FFIIRRSSTT  IINNSSTTAARR  LLAARRVVAAEE  
DDEEPPOOSSIITTIIOONN

Ø = 240µm

PPrrootthhoorraacciicc  ssppiirraacclleess

PPEENNEETTRRAATTIIOONN

551122  --660022  LLAARRVVAAEE

TTrraacchheeaa

SSEECCOONNDD  IINNSSTTAARR  LLAARRVVAAEE  
DDEEVVEELLOOPPMMEENNTT

TTyyppee  ooff  ssooiill BBooxxeess NN°°  ddeevveellooppeedd  ppuuppaaee  

((ttoott==2255))

SSiinnkk  ddeepptthh  ((ccmm)) AAvveerraaggee  ssiinnkkiinngg  ddeepptthh  

((ccmm))

CCllaayy 1 4 3.0 3.4 4.7 5.9 - - - 4.25

2 6 1.1 2.2 2.3 3.7 4.0 5.1 - 3.06

TTooppssooiill  1 6 1.5 2.0 2.8 3.9 4.8 5.7 - 3.45

2 7 0.8 1.2 1.2 3.9 4.0 5.6 6.5 3.31

SSaanndd  1 0 - - - - - - - -

2 2 0 0 - - - - - 0

7733
11  

µµmm

118855  µµmm

ITALY
NN==11  AAppiiaarryy

PPiissaa  PPrroovviinnccee

22000044,,  22000055

DDiirreecctt  aanndd  IInnddiirreecctt oobbsseerrvvaattiioonnss
ffrroomm  JJuunnee  ttoo  NNoovveemmbbeerr

FFllyyiinngg--oouutt  
bbeeeess

FFllyyiinngg--iinn  
bbeeeess



803
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Semi-field tests of repellent and attractant molecules to Aethina tumida, a pest of Apis mellifera
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Worldwide, honey bee colonies are being negatively impacted by pests and pathogens. A pest species, that is difficult to 
control in apiaries and within colonies around the world is Aethina tumida, the small hive beetle (SHB). In the United States 
of America, there are currently no effective chemical treatments for SHB control within or outside hives. At the University 
of Florida’s Plant Science Research Center in Citra, Florida, the Honey Bee Research and Extension Laboratory operates 
and maintains a building of enclosed, mesh structures, referred to as flight cages. These flight cages can house honey bee 
colonies and have walls capable of containing small insects such as SHB. Assays to test the efficacies of SHB repellents 
and attractants within the flight cages are being developed. Pyrrolidine, an organic compound found in natural alkaloids, 
is being trialed as a repellent chemical. This chemical has already demonstrated some significant potential as a SHB 
repellent in laboratory trials but has not yet been tested under field conditions. Isopentyl acetate, the major component 
of honey bee alarm pheromone, and commercial pollen substitutes are being trialed as attractants. Position, quantity, 
and application schedule of compounds are being tested to determine how to reliably exclude SHB from hives. For the 
attractant assays, a trap is being developed to contain beetles drawn to the attractant. This work will allow researchers 
to develop new compounds or devices and test their efficacy based on standardized methods. With further development, 
it is possible to develop a push/pull strategy for SHB, moving them away from honey bee colonies and attracting them to 
other sources.
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Senotainia tricuspis (Meigen, 1838) (Diptera, Sarcophagidae) is an endoparasitoid of Apis mellifera L., that causes myiasis 
in several North African, Middle Eastern, and European countries. Despite the availability of data on the infestation 
percentages and the increasingly growing awareness of the senotainiosis damage in beekeeping, the aggression and 
parasitization behavior of S. tricuspis towards A. mellifera remains poorly investigated. In order to identify further tools 
for the control of senotainiosis in beekeeping, this investigation aimed to provide the infestation rate of S. tricuspis, 
to describe its aggressive behavior and to provide data on pupation and adult emergence. Data were collected once a 
week from June to November 2004 and 2005 in an apiary in province of Pisa (Tuscany, Italy), where observations of 
aggressive behavior were conducted indirectly by using video camera and directly by an observer. In 2004, a peak of 
75% of infestation on the 1st of October was recorded, while in 2005, the peak of infestation (45%) occurred on the 3rd of 
September. Four behavioral categories of the attack were described, for a total of 55 aggressions, 21 beecatchers, 104 
chases and 6 parasitization events recorded with the camera. Through four days of direct observations, a total of 1633 
aggression events were recorded. The daily temporal pattern of the number of aggressions showed two main peaks: one 
during the morning from 10:00 to 11:00 and one in the afternoon from 15:00 to 17:00. The morphometric data on the 
first-instars of S. tricuspis allowed to hypothesize a penetration in the bee through its prothoracicspiracle as a modality 
of entrance in the host body. Third-instars successfully pupated when sinking occurred in topsoil or clay soil, and adults 
emerged when a 4 °C diapause of 6 months occurred, despite the minimum duration of exposure to the same cold period 
remains unknown. Moreover, the high value of the mortality rate of larvae in sandy soil allowed to suggest that mulch and/
or minimum soil tillage could prevent severe senotainiosis in apiaries.


