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Stingless Bees



EXPOSURE

Apis mellifera X Non-Apis Bees

(focused on Stingless Bees)

Before we start, some facts about brazilian agriculture to
be considered in the exposure scenario...





One example: Map of cotton production - 2015 

Cultivated area in 
2015/2016  in MT

586,9 thousands hectares
(1.450.261 acres)





Brazilian Forestry Code - Law nº 12.651 - 25 may 2012

Article 12:

• ALL rural property must keep an
area with native vegetation
coverage... = LEGAL RESERVE

• If located in the Legal Amazon:

• 80% if situated in forest area

• 35% if situated in cerrado area

• 20% in general fields

• Other regions of the country: 20%



EXPOSURE OF STINGLESS BEES



Routes of exposure: workers

Oral exposure
Consumption

of contamined
nectar, pollen
and/or water

Contact exposure
Direct exposure
during spraying

application

Inhalation
of droplets or

gaseous phase of
pesticides

(TOTALLY GAP...)
Contact exposure

Petals, leaves, soil, mud, sticks, seeds, wax, 
pollen, water, resins, oil

The routes of exposure for workers of stingless bees and Apis mellifera are very
similar, but there are some diferences related to the type of material collected to

buil the nest



Routes of exposure: in-hive bees

Oral exposure:
Consumption of
nectar, pollen, 

water

Larvae are feed
with pollen not

processed
(mass provisioning

system)

Contact exposure
Contaminated
nectar, pollen,  

mud, resins

The routes of exposure for stingless bees and Apis mellifera are very similar, with the
difference that larvae of meliponines feed directly on a relatively high amount of polen not
processed



...uncertainty regarding the extent to which honey bees
can serve as surrogates for non‐Apis bee species in the risk
assessment for pesticides…

Which bees besides Apis mellifera would be directly at
exposure?

The first step trying to answer this question was to search
in the literature, in order to find what non-Apis bees would
be associated with the agricultural environment and
therefore, possibly at direct exposure

No data on visitors for important crops like maize, rice,
wheat (no bees or lack of research?)



Crop
(ranked by economic

importance)

Number of
species found

(total)

Number of
stingless bees

found

Soya 11 3

Sugar Cane 5 -

Coffee 7 6

Cassava 4 3

Cotton 127 22

Tomato 64 8

Beans 37 6

Citrus 18 5

Apple 65 2



Species selected according the matrix criteria:

Social:

• Trigona spinipes = 28 points

• Tetragonisca angustula = 24 points

• Nannotrigona testaceicornis = 22 points

• Bombus morio = 19 points

• Melipona quadrifasciata = 19 points

• Melipona scutellaris = 19 points

Solitary:

• Xylocopa frontalis = 20 points

• Xylocopa grisescens = 19 points

• Eulaema nigrita = 18

• Centris aenea = 17

• Epicharis flava = 16



Nest materials
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Life traits

Traits

Apis
mellifera

(africanized)

Trigona

spinipes

Tetragonisca 

angustula

Nannotrigona

testaceicornis

Melipona 

quadrifasciata

Melipona

scutellaris

Foraging
range 

(maximum)

10 km 950 m 600 m 2.7 km (M. mandacaia)
4.0 km (M. subnitida)

Nesting
period

permanent permanent permanent permanent permanent permanent

Body size
(mg)

90.0 3.96 13.99 70.55 82.27

Body measur.
- Total lenght
- Head width
- Torax width

11.52
3.68
4.16

5.92
2.56
2.4

3.68
1.60
1.44

4.20
1.92
1.92

9.92
3.84
4.48

10.72
4.16
4.64

Tetragonisca angustula (Jataí): 
Found in 19 of 40 crops...22 times smaller than Apis
mellifera...(more sensitive???)



Adults
Nectar

consumption
bee/day

Pollen
consumption

bee/day

Apis mellifera 52.5 – 75 mg 6.5 – 12 mg

Scaptotrigona depilis 8 mg

Melipona flovolineata 2.32 mg 6.13 mg

Larvae
Nectar

consumption
bee/day (?)

Pollen
consumption
bee/day (?)

Scaptotrigona bipunctata Total food consumed: 17,72 
mg/bee/day

12% sugar: 2.12 mg 
30% polen: 5.13 mg
56% polen: 9.92 mg

Food consumption





Source: Limão, A. A. D. C. (2015). A influência dos fatores bióticos e abióticos no néctar 
coletado por Melipona subnitida (APIDAE, MELIPONINI) na caatinga. 





Pros Cons

• Wide geographic distribution
in the country

• Representative (found in 32 of
40 crops, Apis mellifera found
in 36 of 40 crops)

• Large number of bees

• Not available comercially, very
agressive

• No methods to manage
colonies in laboratory
conditions

• Protocols for acute toxicity
tests available but not
standardized

• No protocols for semi-field or
field tests

Trigona spinipes



Pros Cons

• Wide geographical distribution

• Relatively representative
(found in 19 of 40 crops)

• Very small bee (more
sensitive???)

• Commercially available and
easy to manage

• No protocols for toxicity or
semi-field and field tests

Tetragonisca angustula



Pros Cons

• Relatively wide geographical
distribution

• small bee
(more sensitive???)

• Hives not available
commercially

• No methods to manage
colonies in laboratory
conditions

• No protocols for toxicity, semi-
field or field tests

Nannotrigona testaceicornis



Pros Cons

• Relatively wide geographical
distribution

• Toxicity can be tested using
standardized protocols

• Hives available comercially

• Appears to be less sensitive
than Apis mellifera (?)

Melipona quadrifasciata



Pros Cons

• Biology well known

• Toxicity can be tested using
standardized protocols
(lab/field)

• Hives commercially available

• Easy to manage

• Appears to be more sensitive
than Apis mellifera (?)

• Geographical distribution
restricted to Northeast

• Included in the national list of
threatened species

• Method for larvae available
but not standardized

Melipona scutellaris





Next steps (short / medium term):

- To publish the bibliographical survey for species selection
matrix

- To publish the list of gaps and send it to Research
Support Foundations

- Propose a interlaboratory program in order to compare
the sensitivity of non-Apis x Apis mellifera

- Assess the need of changes in the risk assessment
procedure for bees

...



Working group on risk assessment of pesticides
for bees in Brazil



• Ibama: Karina Cham (Coordinator), Carlos Tonelli and
Ivan Teixeira (with support of Flávia Viana-Silva and
Leandro Borges)

• Academia: Prof. Dr. Osmar Malaspina (Unesp Rio Claro),
Prof. Dra. Roberta Nocelli (UFSCar), Carmem S. S. Pires
(Embrapa Genetic Resources and Biotechnology)

• Industry: Guilherme Guimarães (Andef), Ana Paola Cione
(Syngenta) e Andreia Shiwa (Dupont)

• Ministry of Environment: Ceres Belchior (Biodiversity
and Forests), Cayssa Marcondes (Environmental Quality
in Industry)



Working document prepared with contributions of:

• Annelise de Souza Rosa (Unesp Rio Claro)

• Betina Blochtein (PUCRS)

• Carmem Silvia Soares Pires (Embrapa Recursos Genéticos e Biotecnologia)

• Carlos Augusto Maruch Tonelli (Ibama)

• Cláudia Inês da Silva (USP)

• Cristiano Menezes (Embrapa Amazônia Oriental)

• Favízia Freitas de Oliveira (UFBA)

• Flávia Elizabeth de Castro Viana-Silva (Ibama)

• Felipe Andrés León Contrera (UFPA)

• Karoline Ribeiro de Sá Torezani (UnB)

• Leandro de Oliveira Borges (Ibama)

• Lucio Antônio de Oliveira Campos (UFV)

• Márcia de Fátima Ribeiro (Embrapa Semiárido)

• Maria Augusta Lima Siqueira (UFV)

• Maria Cecília de Lima e Sá de Alencar Rocha (UFBA)

• Roberta Cornélio Ferreira Nocelli (UFSCar) and

• Osmar Malaspina (Unesp Rio Claro).



THANK YOU!!!

Karina Cham – Biologist – Environmental Analist

IBAMA - Brazilian Institute forEnvironment and Renewable Natural Resources
DIQUA - Environmental Quality Division

CGASQ - General Coordination of Evaluation and Control of Chemicals and Hazardous Products
SCEN trecho 2 - Edifício Sede - Bloco C - 1º andar - Brasília – DF 

Phone: + 55 (61) 3316-1310 
e-mail: karina.cham@ibama.gov.br / reavaliacao.sede@ibama.gov.br

http: http://www.ibama.gov.br/qualidade-ambiental/

Roberta C. F. Nocelli
UFSCar....
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