
ŪŮɞŭɩɟŬ ɄŮŰŬɜɑŭɞɡ 

ȺɟɔŬůŰɐɟɘɞ ȸɘɞɔŮɤɔɟŬűɑŬɠ & ɃɘəɞɚɞɔɑŬɠ 

ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ȷɘɔŬɑɞɡ 
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Ƀɘ ŬɔɟɘɞɛɏɚɘůůŮɠ Űɖɠ ȺɚɚɎŭŬɠ:  
ɓɘɞˊɞɘəɘɚɧŰɖŰŬ, ɡˊɖɟŮůɑŮɠ, ŬˊŮɘɚɏɠ  

mailto:t.petanidou@aegean.gr


ÅȺɘůŬɔɤɔɘəɎ 

ïȺˊɘəɞɜɑŬůɖ, ŮˊɘəɞɜɘŬůŰɏɠ, ŮˊɘəɞɜɘŬůŰɘəɏɠ ɡˊɖɟŮůɑŮɠ 

ïɃɘ ɛɏɚɘůůŮɠ: ŬɔɟɘɞɛɏɚɘůůŮɠ vs. əɞɘɜɐ ɛɏɚɘůůŬ 

ÅȸɘɞˊɞɘəɘɚɧŰɖŰŬ ŬɔɟɘɞɛŮɚɘůůɩɜ Űɖɠ ȺɚɚɎŭŬɠ 

ÅȷˊŮɘɚɏɠ əŬŰɎ Űɤɜ ŬɔɟɘɞɛŮɚɘůůɩɜ 

ɄŮɟɘŮɢɧɛŮɜŬ 



ȺɘůŬɔɤɔɘəɏɠ ɔɜɩůŮɘɠ: 

ŮˊɘəɞɜɑŬůɖ, ŮˊɘəɞɜɘŬůŰɏɠ, ŮˊɘəɞɜɘŬůŰɘəɏɠ ɡˊɖɟŮůɑŮɠ 



ȺˊɘəɞɜɑŬůɖ: ɛɑŬ ůɢɏůɖ 

100 ŮəŬŰɞɛ. ŮŰɩɜ 

ɀɘŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ 

ůɢɏůŮɘɠ ůŰɞɜ ˊɚŬɜɐŰɖ 

ÅˊŬɚŬɘɧŰŮɟɖ (>100my) 

ÅˊɘůŰɧŰɖŰŬɠ é 

Å ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ 
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Åȼ ɛŮŰŬűɞɟɎ ɔɨɟɖɠ ɛŮŰŬɝɨ Ŭɜɗɏɤɜ é 

ɔɞɜɘɛɞˊɞɑɖůɖ 
 

Åȷˊɚɧ, ɛɖɢŬɜɘəɧ űŬɘɜɧɛŮɜɞ é 

ŮəɚŮˊŰɡůɛɏɜɞ əŬɘ ˊɞɚɨˊɚɞəɞé   

ŰɣɐŰɗ ŭɜɟəɔŭəɨűɗűŭɡ (mutualism)é 

ŬˊɞŰɏɚŮůɛŬ ůɡɜŮɝɏɚɘɝɖɠ 
 
 

ÅūŬɘɜɞɛŮɜɘəɎ ŬůɐɛŬɜŰɞ əŬɘ ŭŮŭɞɛɏɜɞ 

ÅɆɖɛŬɜŰɘəɧŰŬŰɞ: ŭɘŬŰɐɟɖůɖ, Ůɝɏɚɘɝɖ, 

ɞɘəɞɜɞɛɑŬ  

 

ȺˊɘəɞɜɑŬůɖ: 



ȺˊɘəɞɜɑŬůɖ: ɔɘŬŰɑ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ; 

1.ŬˊɞűŬůɘůŰɘəɧ 1ɞ ɓɐɛŬ ˊɟɞɠ Űɖɜ 

ŮɔɔŮɜɐ ŬɜŬˊŬɟŬɔɤɔɐ .. Ůɝɏɚɘɝɖ 

2.ȷɜŮəŰɑɛɖŰɖ ɞɘəɞůɡůŰɖɛɘəɐ 

ɡˊɖɟŮůɑŬ 
Ashman et al. (2004). Ecology 85:2408-2421  

Knight et al. 2005, An Rev Ecol Evol Syst 36: 467-497  

Vamosi et al. (2006). PNAS 103: 956-961 

3. ȷəɟɞɔɤɜɘŬɑɞɠ ɚɑɗɞɠ ɔɘŬ ŰŬ ɢŮɟůŬɑŬ 

ˊŬɟŬɔɤɔɘəɎ ɞɘəɞůɡůŰɐɛŬŰŬ 
Gallai et al. (2009). Ecol Econ 68:810-821  

Klein et al. (2007). Proc R Soc Lond 274: 303-313  

Greenleaf & Kremen (2006). PNAS 103: 13890-13895  

Greenleaf & Kremen (2006). Biol Cons 133: 81-87 



ȺˊɘəɞɜɑŬůɖ: ɔɘŬŰɑ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ; 

1. Á ɞűŬůɘůŰɘəɧ 1ɞ ɓɐɛŬ ˊɟɞɠ Űɖɜ 

ŮɔɔŮɜɐ ŬɜŬˊŬɟŬɔɤɔɐ .. Ůɝɏɚɘɝɖ 

2.ȷɜŮəŰɑɛɖŰɖ ɞɘəɞůɡůŰɖɛɘəɐ 

ɡˊɖɟŮůɑŬ 
Ashman et al. (2004). Ecology 85:2408-2421  

Knight et al. 2005, An Rev Ecol Evol Syst 36: 467-497  

Vamosi et al. (2006). PNAS 103: 956-961 

3. ȷəɟɞɔɤɜɘŬɑɞɠ ɚɑɗɞɠ ɔɘŬ ŰŬ ɢŮɟůŬɑŬ 

ˊŬɟŬɔɤɔɘəɎ ɞɘəɞůɡůŰɐɛŬŰŬ 
Gallai et al. (2009). Ecol Econ 68:810-821  

Klein et al. (2007). Proc R Soc Lond 274: 303-313  

Greenleaf & Kremen (2006). PNAS 103: 13890-13895  

Greenleaf & Kremen (2006). Biol Cons 133: 81-87 

http://e-activist.com/ea-campaign/broadcast.response.do?ea.url.id=217249&ea.campaigner.email=4FeCywBIXTMlOCLBY0k7Ai19ikcebxnQ&ea_broadcast_target_id=0


ȺˊɘəɞɜɑŬůɖ: ɔɘŬŰɑ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ; 

1.ŬˊɞűŬůɘůŰɘəɧ 1ɞ ɓɐɛŬ ˊɟɞɠ Űɖɜ 

ŮɔɔŮɜɐ ŬɜŬˊŬɟŬɔɤɔɐ .. Ůɝɏɚɘɝɖ 

2.ȷɜŮəŰɑɛɖŰɖ ɞɘəɞůɡůŰɖɛɘəɐ 

ɡˊɖɟŮůɑŬ 
Ashman et al. (2004). Ecology 85:2408-2421  

Knight et al. 2005, An Rev Ecol Evol Syst 36: 467-497  

Vamosi et al. (2006). PNAS 103: 956-961 

3. ȷəɟɞɔɤɜɘŬɑɞɠ ɚɑɗɞɠ ɔɘŬ ŰŬ ɢŮɟůŬɑŬ 

ˊŬɟŬɔɤɔɘəɎ ɞɘəɞůɡůŰɐɛŬŰŬ 
Gallai et al. (2009). Ecol Econ 68:810-821  

Klein et al. (2007). Proc R Soc Lond 274: 303-313  

Greenleaf & Kremen (2006). PNAS 103: 13890-13895  

Greenleaf & Kremen (2006). Biol Cons 133: 81-87 



ȺˊɘəɞɜɑŬůɖ: ɔɘŬŰɑ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ; 
ȺəŰɑɛɖůɖ ɡˊɖɟŮůɘɩɜ ŮˊɘəɞɜɑŬůɖɠ 

Å87.5% Űɤɜ Ŭɜɗɞűɧɟɤɜ űɡŰɩɜ (> 300 000 Ůɑŭɖ)  

ŮɡɜɞŮɑŰŬɘ Ŭˊɧ ŮˊɘəɞɜɑŬůɖ ɛŮ ɕɩŬ 

 

Å 84% Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ Űɖɠ Ⱥɡɟɩˊɖɠ (ȺȺ) ŮɡɜɞŮɑŰŬɘ Ŭˊɧ 

ŮˊɘəɞɜɑŬůɖ ɛŮ ɏɜŰɞɛŬ (əɡɟɑɤɠ ɛɏɚɘůůŮɠ) 

 
Å117 US$ha-1 y-1 (Costanza et al. 1997. Nature) 

 

Åû153 Ůəɡ = 9.5% Űɖɠ ˊŬɔəɧůɛɘŬɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ 

ɔɘŬ Űɟɞűɐ Űɞ ɏŰɞɠ 2005 (Gallai et al. 2009. Ecol Econ) 
 

ÅEinstein 

ÅɃɘəɞůɡůŰɖɛɘəɐ ȺəŰɑɛɖůɖ Űɖɠ ɉɘɚɘŮŰɑŬɠ (OHE) ï UN 

Millennium Ecosystem Assessment. 2005: bees a.o. 

pollinators play a central role in the maintenance of  

ecosystem functioning  

    http://www.millenniumassessment.org/en/index.html 

http://www.millenniumassessment.org/en/index.html
http://www.millenniumassessment.org/en/index.html
http://www.millenniumassessment.org/en/index.html


ȸɘɞŰɘəɐ 

ɎɜŮɛɞɠ 

ŬɜŮɛɞűɘɚɑŬ 

ȺˊɘəɞɜɑŬůɖ ŬɔɔŮɘɞůˊɏɟɛɤɜ 

Ɇɡɜ-Ůɝɏɚɘɝɖ űɡŰɩɜ ï ŮɜŰɧɛɤɜ 

ȷɓɘɞŰɘəɐ 

ɏɜŰɞɛŬ 

ŮɜŰɞɛɞűɘɚɑŬ 

ˊɞɡɚɘɎ 
ɞɟɜɘɗɞűɘɚɑŬ 

ɜɡɢŰŮɟɑŭŮɠ 

ɢŮɘɟɞˊŰŮɟɞűɘɚɑŬ 

ůŬɚɘɔəɎɟɘŬ 

ɛŬɚŬəɞűɘɚɑŬ 

ȻɤɞűɘɚɑŬ 

ɜŮɟɧ 

ɡŭɟɞűɘɚɑŬ 

ɇɩɝŮɠɟɜŭ ůˋəɚɟɝɒŭŰɗɡ:  
ɆŮɘɟɎ Ŭɜɗɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ɏɢɞɡɜ 
ŮɝŮɚɘɢɗŮɑ ɛɏůɤ űɡůɘəɐɠ Ůˊɘɚɞɔɐɠ ɤɠ Ŭˊɧəɟɘůɖ 
ůŰɖɜ ŮˊɘɚŮəŰɘəɐ ˊɑŮůɖ ɞɛɎŭɤɜ ŮˊɘəɞɜɘŬůŰɩɜ 

ɇɟɧˊɞɘ/űɞɟŮɑɠ ŮˊɘəɞɜɑŬůɖɠ 



ȰɜŰɞɛŬ, ɞɘ ůɖɛŬɜŰɘəɧŰŮɟɞɘ! 

 

Åəɞɘɜɐ ɛɏɚɘůůŬ (Apis 

mellifera) 

Å ŬɔɟɘɞɛɏɚɘůůŮɠ 

Å ɎɚɚŬ ɏɜŰɞɛŬ 

 
ɆɖɛŬɜŰɘəɎ ɔɘŬ ɓɏɚŰɘůŰɖ 

ˊŬɟŬɔɤɔɐ əŬɚɚɘŮɟɔŮɘɩɜ 

(ɜŰɞɛɎŰŬ, ˊɘˊŮɟɘɏɠ, əŬűɏɠ,  

ŬɛɨɔŭŬɚŬ, ɖɚɑŬɜɗɞɠ) 

 

ɆɡɛˊɚɖɟɤɛŬŰɘəɎ ɔɘŬ 

ˊɚɖɗɩɟŬ Ůɘŭɩɜ 

 

 

Å ́ ɞɡɚɘɎ 

Å ɜɡɢŰŮɟɑŭŮɠ 

Å ůŬɨɟŮɠ 

Å ɗɖɚŬůŰɘəɎ 

ȻɤɞűɘɚɑŬ: Ʉɞɘɞɘ ɞɘ ŮˊɘəɞɜɘŬůŰɏɠ;  



- ɛŮɔɎɚɖ ˊɞɘəɘɚɧŰɖŰŬ & ́ ŬɜŰŬɢɞɨ ˊŬɟɞɡůɑŬ 

-  ŮɝŬɘɟŮŰɘəɎ ɘˊŰɎɛŮɜŬ 

- ɛŬɕɘəɧŰɖŰŬ: əɞɘɜɤɜɘəɐ ŭɞɛɐ & ɘəŬɜɧŰɖŰŬ ŮˊɘəɞɘɜɤɜɑŬɠ əŬɘ ɛŮŰɎŭɞůɖɠ ˊɚɖɟɞűɞɟɑŬɠ 

- ́ ɘůŰɧŰɖŰŬ ůŰŬ Ɏɜɗɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ Ŭɜɗɞɜɞɛɐɠ 

- ɛɞɟűɞɚɞɔɘəɏɠ ůɤɛŬŰɘəɏɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ & ́ ɟɞůŬɟɛɞɔɏɠ ɔɘŬ ɛŮŰŬűɞɟɎ ɔɨɟɖɠ 

- ŰɏɚŮɘŬ ɏɜŰɞɛŬ + ɚɎɟɓŮɠ ŰɟɏűɞɜŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɛŮ Ŭɜɗɘəɏɠ ́ Ŭɟɞɢɏɠ (ɜɏəŰŬɟ, ɔɨɟɖ) 

é ȷˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ůŰɖ ůɡɚɚɞɔɐ Ŭɜɗɘəɩɜ ˊŬɟɞɢɩɜ əŬɘ ůŰɖɜ ŮˊɘəɞɜɑŬůɖ 

ɀɏɚɘůůŮɠ, ɞɘ ɎɟɘůŰɞɘ ŮˊɘəɞɜɘŬůŰɏɠ 



ɄɞɘəɘɚɑŬ Űɟɘɢɩɜ ɔɘŬ ůɡɚɚɞɔɐ ɔɨɟɖɠ 

ɆŮ Űɘ ɝŮɢɤɟɑɕɞɡɜ ɞɘ ɛɏɚɘůůŮɠ Ŭˊɧ Űɘɠ ůűɐəŮɠ; 

ɄɞɚɡůɢɘŭŮɑɠ/ŭɘŬəɚŬŭɤɛɏɜŮɠ ŰɟɑɢŮɠ 

ůŮ əɎˊɞɘɞ ɛɏɟɞɠ Űɞɡ ůɩɛŬŰɞɠ 



ñəŬɚŬɗɎəɘŬ ɔɨɟɖɠò:   

ȿŮɑɞ əɞɑɚɤɛŬ ˊŮɟɘəɚŮɘɧɛŮɜɞ Ŭˊɧ  

ŰɟɑɢŮɠ ůŰɖɜ ŮɝɤŰŮɟɘəɐ ˊɚŮɡɟɎ Űɖɠ 

əɜɐɛɖɠ Űɤɜ ˊɑůɤ ˊɞŭɘɩɜ 

ɆɤɛŬŰɘəɏɠ ˊɟɞůŬɟɛɞɔɏɠ ɔɘŬ ůɡɚɚɞɔɐ ɔɨɟɖɠ 

scopa 

ɆŮ Űɘ ɝŮɢɤɟɑɕɞɡɜ ɞɘ ɛɏɚɘůůŮɠ Ŭˊɧ Űɘɠ ůűɐəŮɠ; 



ȷɔɟɘɞɛɏɚɘůůŮɠ əŬɘ əɞɘɜɤɜɘəɏɠ ɛɏɚɘůůŮɠ 

ÅȻɢɚɟəɝɥɝəɚɐɡ: ɧɚŬ: əɞɘɜɐ ɛɏɚɘůůŬ, ɓɞɛɓɑɜɞɘ, Meliponini 

Åȼɛɘəɞɘɜɤɜɘəɏɠ: ɧ,Űɘ ŰŬ quasisocial + əɎůŰŬ ŮɟɔŬŰɟɘɩɜ: Halictidae  

ÅɀŮɟɘəɩɠ əɞɘɜɤɜɘəɏɠ (Quasisocial): ɢɟɐůɖ ɑŭɘŬɠ űɤɚɘɎɠ + 

űɟɞɜŰɑŭŬ ɔɧɜɞɡ: Euglossini 

ÅəɞɘɜɞɓɘŬəɏɠ: ɢɟɐůɖ ɑŭɘŬɠ ůɨɜɗŮŰɖɠ űɤɚɘɎɠ ï ɧɢɘ űɟɞɜŰɑŭŬ ɔɧɜɞɡ 

(gregarious)  

ÅɈˊɞəɞɘɜɤɜɘəɏɠ: űɟɞɜŰɑŭŬ ɔɧɜɞɡ ɔɘŬ ɚɑɔɞ ɢɟɧɜɞ 

ÅɁɟɝŭɣəɚɐɡ: ŰɑˊɞŰŮ  

ȾɟɘŰɐɟɘŬ:  

1) ɉɟɐůɖ əɞɘɜɐɠ űɤɚɘɎɠ 

2) ɆɡɜŮɟɔŬůɑŬ ůŰɖ űɟɞɜŰɑŭŬ Űɞɡ ɔɧɜɞɡ 

3) ȷɚɚɖɚɞŮˊɘəɎɚɡɣɖ ɔŮɜŮɩɜ  

4) ȷɜŬˊŬɟŬɔɤɔɘəɐ əŬŰŬɜɞɛɐ ŮɟɔŬůɑŬɠ (əɎůŰŮɠ) 
 

əɞɘɜɐ ɛɏɚɘůůŬ  

(Apis mellifera) ɓɞɛɓɑɜɞɠ (Bombus terrestris) 



ȼ əɞɘɜɐ ɛɏɚɘůůŬ (Apis mellifera): əɞɘɜɤɜɘəɧŰɖŰŬ, ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ 

ÅũɜɤůɘŬəɐ, ŬɜŬɔɜɤɟɘůŰɘəɐ əŬɘ ŮˊɘəɞɘɜɤɜɘŬəɐ ɘəŬɜɧŰɖŰŬ 

ÅȾɨəɚɞɠ ɕɤɐɠ ï ŭɘŬɗŮůɘɛɧŰɖŰŬ Ůɜɐɚɘəɤɜ ɧɚɞ Űɞ ɏŰɞɠ 

ÅɀɏɔŮɗɞɠ ˊɚɖɗɡůɛɩɜ 

Åé ŭɝűŭɕɥɝəŰűəɚɑ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɛɞɜŬɢɘəɏɠ ɛɏɚɘůůŮɠ 

ȾɟɘŰɐɟɘŬ:  

1) ɉɟɐůɖ əɞɘɜɐɠ űɤɚɘɎɠ 

2) ɆɡɜŮɟɔŬůɑŬ ůŰɖ űɟɞɜŰɑŭŬ Űɞɡ ɔɧɜɞɡ 

3) ȷɚɚɖɚɞŮˊɘəɎɚɡɣɖ ɔŮɜŮɩɜ  

4) ȷɜŬˊŬɟŬɔɤɔɘəɐ əŬŰŬɜɞɛɐ ŮɟɔŬůɑŬɠ (əɎůŰŮɠ) 
 

Karl von Frisch  



ȸɘɞɚɞɔɘəɧɠ əɨəɚɞɠ ɛɞɜŬɢɘəɩɜ ɛŮɚɘůůɩɜ 

ȺŭŬűɧɓɘŮɠ ɛɏɚɘůůŮɠ 



ȸɘɞɚɞɔɘəɧɠ əɨəɚɞɠ ɛɞɜŬɢɘəɩɜ ɛŮɚɘůůɩɜ 
ɈˊŮɟɔŮɑɤɠ ŭɘŬɓɘɞɨůŮɠ ɛɏɚɘůůŮɠ 



ɇɟɞűɐ (ŮɜɐɚɘəŬ): 

ɔɨɟɖ əŬɘ ɜɏəŰŬɟ 

ȺˊɘůəɏˊŰɞɜŰŬɘ Ɏɜɗɖ: 

ÅŬˊɚɎ, ɛŮ Ŭɜɗɘəɏɠ 

ˊŬɟɞɢɏɠ əŬɚɎ 

ŮəŰŮɗŮɘɛɏɜŮɠ 

ÅŮɜɑɞŰŮ əŬɘ 

çŭɡůəɞɚɧŰŮɟŬè 

Ǻ ɞɘəɑɚɤɜ ɢɟɤɛɎŰɤɜ, 

əŬŰɎ ˊɟɞŰɑɛɖůɖ 

ɚŮɡəɎ əŬɘ əɑŰɟɘɜŬ 

ɆɡɟűɑŭŮɠ (Syrphidae, hover flies, flower flies) 



əŬɜɗŬɟɞűɘɚɑŬ 

Mordellidae Cleridae 

ɛɡɘɞűɘɚɑŬ 

ɣɡɢɞűɘɚɑŬ ï űŬɚŬɘɜɞűɘɚɑŬ  

ȯɚɚŬ ɏɜŰɞɛŬ ŮˊɘəɞɜɘŬůŰɏɠ 



ŪŮɛŮɚɘɩŭɖ: Ŭɜɗɘəɏɠ ́ Ŭɟɞɢɏɠ ˊɟɞɠ Űɞɡɠ ŮˊɘəɞɜɘŬůŰɏɠ 
ÅɁɏəŰŬɟ 

Åũɨɟɖ 

ÅȯɚɚŬ (ɏɚŬɘŬ, Ŭɜɗɘəɞɑ ɘůŰɞɑ, ɎɟɤɛŬ, əɟɡɣɩɜŬɠ, ɢɩɟɞɠ 

ůɨɕŮɡɝɖɠ/ ŰɟɞűɞɚɖɣɑŬɠ é) 

  

 

 

 

ȯɜɗɖ: ŮɚəŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ  

Ɏɜɗɞɠ-űɞɨɟɜɞɠ 



1ɖ ɗŮɛŮɚɘɩŭɖɠ Ŭɜɗɘəɐ ́ Ŭɟɞɢɐ ůŮ ɛɏɚɘůůŮɠ (ɎɔɟɘŮɠ ï əɞɘɜɏɠ) 

ȹɘɎɚɡɛŬ ůŬəɢɎɟɤɜ ůŮ ɜŮɟɧ  
Åũɚɡəɧɕɖ, űɟɞɡəŰɧɕɖ, ůɞɡəɟɧɕɖ + >20 ɎɚɚŬ ůɢŮŰ. ŬˊɚɎ ůɎəɢŬɟŬ 

ÅɆɡɔəɏɜŰɟɤůɖ ůŬəɢɎɟɤɜ: 15ï45..75% (w/w ůɞɡəɟɧɕɖ) 

ÅɛŮɔɎɚɖ ŭɘŬəɨɛŬɜůɖ 

ȯɚɚŬ ůɡůŰŬŰɘəɎ 
ÅŬɛɘɜɞɝɏŬ, ɘɢɜɞůŰɞɘɢŮɑŬ/ɛɏŰŬɚɚŬ, ɚɘˊɑŭɘŬ, ́ ɟɤŰŮȶɜŮɠ 

ÅŬɜŰɘɞɝŮɘŭɤŰɘəɎ, ŬɜŰɘɓɘɞŰɘəɎ 

ÅűŬɘɜɧɚŮɠ, ŬɚəŬɚɞŮɘŭɐé  

Ʌɡɗɛɧɠ ɏəəɟɘůɖɠ 
Å ŮɝɎɟŰɖůɖ Ŭˊɧ űɡŰ. Ůɑŭɞɠ, ɖɚɘəɑŬ,  

   ɞɘəɞɚɞɔɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ (T, RH, űɤɠ, ɜŮɟɧ, ə.ɚˊ.) 

ɄŬɟɏɢŮɘ: ŮɜɏɟɔŮɘŬ (ɗŮɟɛɑŭŮɠ), ɜŮɟɧ 

ɁɏəŰŬɟ: ɗŮɛŮɚɘɩŭŮɠ Ŭɜɗɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊɟɞůɏɚəɡůɖɠ 



Pollen Grain Size: (equatorial) 

5.9 + 0.3 r 2.9+ 0.2 Õm 

ȯɜɗɞɠ 
ɆɡɜɗɏŰɤɜ ɄŮɨəɞ 

əɞɚɞəɨɗŬ 

Cucurbita pepo Acanthaceae 
ȷəŬəɑŬ ɀɖ-ɛŮ-ɚɖůɛɧɜŮɘ 

Myosotis sp. 

ɀɏɔŮɗɞɠ ɔɡɟŮɞəɧəəɞɡ: 

(73.4 Õm) 

ũɨɟɖ: ɗŮɛŮɚɘɩŭŮɠ Ŭɜɗɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊɟɞůɏɚəɡůɖɠ! 

Å2ɖ ɗŮɛŮɚɘɩŭɖɠ Ŭɜɗɘəɐ ́ Ŭɟɞɢɐ ůŮ ɛɏɚɘůůŮɠ  

ÅɈɣɖɚɐɠ ŭɘŬŰɟɞűɘəɐɠ ŬɝɑŬɠ: ́ ɟɤŰŮȶɜŮɠ, ɚɘˊɑŭɘŬ, ɓɘŰŬɛɑɜŮɠ, ə.Ɏ. 

ÅɄɚɞɨůɘŬ ůŮ ɎɕɤŰɞ (N2): 16-30% ́ ɟɤŰŮȶɜŮɠ, 1-7% Ɏɛɡɚɞ, 0-

15% ůɎəɢŬɟŬ, 3-10% ɚɘˊɑŭɘŬ 

Åȷɛɡɚɞɨɢɞɠ (ŬɜŮɛɧűɘɚŬ) vs. ɚɘˊɘŭɞɨɢɞɠ ɔɨɟɖ (ŬɜŰɞɛɧűɘɚŬ 

űɡŰɎ)  

Åȹɨɞ ůŰɟɩůŮɘɠ: Ůɝɑɜɖ (ɎˊŮˊŰɖ), ɘɜŰɑɜɖ (ŮɨˊŮˊŰɖ)    

ÅũɡɟŮɞ-́ ɎɟɞɢŬ űɡŰɎ: Anemone, Papaver, Paeonia, etc.  



ȹŮɡŰŮɟŮɨɞɜŰŬ  

ÅɃůɛɐ 

ÅɉɟɩɛŬ 

ÅɃŭɖɔɞɑ ɜɏəŰŬɟɞɠ 

ÅȷɟɢɘŰŮəŰɞɜɘəɐ  

ÅXɤɟɘůŰɞ- ůɡɛˊŮŰŬɚɑŬ 

ÅɆɡɛɛŮŰɟɑŬ 

ÅɆɢɐɛŬ 

ÅɇŬɝɘŬɜɗɑŬ 

 

ȯɜɗɖ: ŮɚəŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ  



Solanum melongena, Melipona 
fasciculata  ɀɏɚɘůůŮɠ ůŮ ˊŬɟŬɔɤɔɘəɎ Ŭɔɟɞ-ɞɘəɞůɡůŰɐɛŬŰŬ 

M. rotundata ůŮ 

ɛɖŭɘəɐ 

Åé ŰűŭɢɠůˋəɚɟɝɒŭŰɗ: əŬɚɨŰŮɟŬ & ɛŮɔŬɚɨŰŮɟŬ 

űɟɞɨŰŬ, ˊŮɟɘůůɧŰŮɟŬ & ˊɞɘɞŰɘəɧŰŮɟŬ ůˊɏɟɛŬŰŬ 

ÅȽəŬɜɏɠ ɔɘŬ ŮˊɘəɞɜɑŬůɖ ɜů ŮɨɝɗŰɗ (ŬˊŮɚŮɡɗɏɟɤůɖ 

ɔɨɟɖɠ ɛŮ ɡˊŮɟɐɢɞɡɠ) https://www.youtube.com/watch?v=KBHrNpgNPBo  

ÅȽəŬɜɏɠ ɔɘŬ ŮˊɘəɞɜɑŬůɖ ɜů ŭˋůɛůɢɘɐɠɥŰɗ 

ɜɗɣŭɝəŰɜɟɩ ůɚűɒɝŭɞɗɡ ɕɩɠɗɡ (ɧůˊɟɘŬ) 

ÅȸɝŭɝűəɚŭűɏŰűŭűůɡ ůŮ ɞɘəɞɜɞɛɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ: 

ïBombus sp. ɔɘŬ əɧəəɘɜɞ Űɟɘűɨɚɘ (Trifolium pratense, 

ŮɘůŬɔɤɔɐ ůŮ N. ȻɖɚŬɜŭɑŬ: 1875-6, 1885, 20ɧɠ Ŭɘ.) 

ïMegachile rotundata ɔɘŬ ɛɖŭɘəɐ (Medicago sativa) 

ïBombus spp.: ɜŰɞɛɎŰŮɠ ə.Ɏ. ůɞɚŬɜɩŭɖ 

(ɗŮɟɛɞəɐˊɘŬ!!!) 

ïOsmia spp.: ŮˊɘəɞɜɑŬůɖ ɛɖɚɘɎɠ! 

ïXylocopa spp.: űɟɞɨŰɞ Űɞ ˊɎɗɞɡɠ 

ïȾɞɘɜɏɠ ɛɏɚɘůůŮɠ: ŮˊɘəɞɜɑŬůɖ Űɖɠ űɟɎɞɡɚŬɠ!  

https://www.youtube.com/watch?v=KBHrNpgNPBo
https://www.youtube.com/watch?v=KBHrNpgNPBo
https://www.youtube.com/watch?v=KBHrNpgNPBo


Åȼ ɓŬɜɑɚɘŬ (Vanilla planifolia, V. pompona, V. tahitensis) 

Å ɄɟɞɏɚŮɡůɖ ɀŮɝɘəɧ (Melipona beecheii, Eulaema spp., əɞɚɘɛˊɟɑ) 

 

ÅȺəŰɧɠ ɀŮɝɘəɞɨ: ɛŮ Űɞ ɢɏɟɘ + ŬɔəɎɗɘ ŮůˊŮɟɘŭɞŮɘŭɩɜ !!!  

Å2 000 Ɏɜɗɖ/ ɖɛɏɟŬ əŬɘ ˊŮˊŮɘɟŬɛɏɜɞ ŮɟɔɎŰɖ 

Ⱦɘ Ŭɜ ŭŮɜ ɡˊɐɟɢŬɜ ŮˊɘəɞɜɘŬůŰɏɠ;  

http://www.youtube.com/watch?v=ngjKzgEsDPg&NR=1  

http://www.youtube.com/watch?v=ngjKzgEsDPg&NR=1  

http://www.youtube.com/watch?v=vl9V-mtCNH4 

Melipona beecheii 

http://upload.wikimedia.org/wikipedia/commons/3/30/Vanilla_6beans.JPG
http://www.youtube.com/watch?v=ngjKzgEsDPg&NR=1
http://www.youtube.com/watch?v=ngjKzgEsDPg&NR=1
http://www.youtube.com/watch?v=vl9V-mtCNH4
http://www.youtube.com/watch?v=vl9V-mtCNH4
http://www.youtube.com/watch?v=vl9V-mtCNH4


Ⱦɘ Ŭɜ ŭŮɜ ɡˊɐɟɢŬɜ ŮˊɘəɞɜɘŬůŰɏɠ;  

ˊŮɟɘɞɢɐ Hanyuan, ůŰɖɜ əɘɜŮɕɘəɐ 

ŮˊŬɟɢɑŬ Sichuan, ɧˊɞɡ 

əŬɚɚɘŮɟɔɖŰɏɠ ŬɢɚŬŭɘɩɜ 

ɔɞɜɘɛɞˊɞɘɞɨɜ ŰŬ ɚɞɡɚɞɨŭɘŬ 

ŰɞˊɞɗŮŰɩɜŰŬɠ ɔɨɟɖ ɛŮ Űɞ ɢɏɟɘ! 



ɇɞ ɛɏɚɚɞɜ Űɖɠ ŮˊɘəɞɜɑŬůɖɠ;  

Ƀ ɗŬɡɛŬůŰɧɠ əɧůɛɞɠ Űɞɡ ɛɏɚɚɞɜŰɞɠ, made in Japan, ŮɑɜŬɘ Ůŭɩ! 



ȸɘɞˊɞɘəɘɚɧŰɖŰŬ ŬɔɟɘɞɛŮɚɘůůɩɜ ůŰɖɜ ȺɚɚɎŭŬ 



ũɘŬŰɑ ůŮ ɧɚɞ Űɞ ȷɟɢɘˊɏɚŬɔɞɠ? 

ÅŬˊɞɨůŬ ɖ ůɡůŰɖɛŬŰɘəɐ ɏɟŮɡɜŬ Ůˊɑ Űɤɜ 

ůɢɏůŮɤɜ űɡŰɩɜïŮˊɘəɞɜɘŬůŰɩɜ! 

ÅůɡɜŮəŰɘəɧ ůɨɛˊɚɞəɞ ŬˊɞŰŮɚɞɨɛŮɜɞ Ŭˊɧ 

ŭɘŬəɟɘŰɞɨɠ əɧůɛɞɡɠ 

ÅɔŮɤɔɟŬűɑŬ Ůɘŭɩɜ/ůɢɏůŮɤɜ ŮɝŬɟŰɩɛŮɜɖ 

Ŭˊɧ: 

ï Ŭ́ɚŬɘɞɔŮɤɔɟŬűɑŬ (ˊ.ɢ. ɀȷɇ) 

ïű. ɔŮɤɔɟŬűɑŬ ï ɔŮɤɚɞɔɑŬ (́ .ɢ. 

ɜɖůɘɤŰɘəɧŰɖŰŬ) 

ïəɚɑɛŬ (əɚɘɛŬŰɘəɐ ŭɘŬɓɎɗɛɘůɖ 

ɗŮɟɛɞəɟŬůɑŬɠ, ɓɟɞɢɧˊŰɤůɖɠ) 

ïɛŬəɟɎ Ŭɜɗɟɩˊɘɜɖ ˊŬɟɞɡůɑŬ 

2004ï2008  2012ï2015  

ȰɟŮɡɜŬ Ůˊɑ Űɤɜ ůɢɏůŮɤɜ ŮˊɘəɞɜɑŬůɖɠ ůŰɞ ȷɘɔŬɑɞ  

ɆɡůŰɖɛŬŰɘəɏɠ ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ 

Ad hoc ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ 



Systematic sampling 

Ad hoc sampling 

ȰɟŮɡɜŬ ůŰɞ ȷɘɔŬɑɞ: ɆŰɧɢɞɘ 
2004ï2008  2012ï2015  

1. ũɜɩůɖ ɔɘŬ Űɞɡɠ ŮˊɘəɞɜɘŬůŰɏɠ Űɞɡ ȷɘɔŬɑɞɡ 

ïȺ́ ɘəɞɜɘŬůŰɘəɐ ́ ŬɜɑŭŬ : ɄɞɘŬ; Ʉɧůɖ; Ʉɞɨ; ũɘŬŰɑ; 

ïɈˊɎɟɢɞɡůŮɠ ŬˊŮɘɚɏɠ ɔɘŬ ŮűŬɟɛɞɔɐ ŭɘŬɢŮɑɟɘůɖɠ 

űɘɚɘəɐɠ ˊɟɞɠ ŮˊɘəɞɜɘŬůŰɏɠ 

2. ȹɖɛɘɞɡɟɔɑŬ ɡˊɞŭɞɛɩɜ & 

ˊŬɟŬəŬŰŬɗɖəɩɜ:  

ïɀŮɚɘůůɞɗɐəɖ Űɞɡ ȷɘɔŬɑɞɡ  

ïȾɚŮɑŭŮɠ ŬɜŬɔɜɩɟɘůɖɠ 

ïŬɜɗɟɩˊɘɜɞ əŮűɎɚŬɘɞ ŰŬɝɘɜɞɛɑŬɠ 

3. ȸɎůɖ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ 

ˊŬɟŬəɞɚɞɨɗɖůɖ 

ɀŬəɟɞˊɟɧɗŮůɛɞɠ ůŰɧɢɞɠ: ȷɘɔɑŭŬ ɔɘŬ Űɞɡɠ Ɏɔɟɘɞɡɠ ŮˊɘəɞɜɘŬůŰɏɠ Űɞɡ ȷɘɔŬɑɞɡ 

ȯɛŮůɞɘ ůŰɧɢɞɘ: 



Systematic sampling 

Ad hoc sampling ɆɡůŰɖɛŬŰɘəɐ ůɡɚɚɞɔɐ: 25 ɜɖůɘɎ 

> 250,000 ɏɜŰɞɛŬ/əŬŰŬɔɟŬűɏɠŬɔɟŬűɏɠ 

75% ɎɔɟɘŮɠ ɛɏɚɘůůŮɠ 

ɄɞɘəɘɚɧŰɖŰŬ ŮˊɘəɞɜɘŬůŰɩɜ/ɛŮɚɘůůɩɜ ȷɘɔŬɑɞɡ 

é Űɞ ɏɟɔɞ ůɡɜŮɢɑɕŮŰŬɘé 



Å>800 Ůɑŭɖ Ɏɔɟɘɤɜ ɛŮɚɘůůɩɜ 

Å>800 Ůɑŭɖ ůɡɟűɑŭɤɜ, ɓɞɛɓɡɚɘɑŭɤɜ ə.Ɏ. taxa 

Å>40 ɜɏŬ Ůɑŭɖ ɔɘŬ Űɖɜ ŮˊɘůŰɐɛɖ 

Å>600 Ůɑŭɖ űɡŰɩɜ-ŮŰŬɑɟɤɜ ůŮ ŬɜɗɞűɞɟɑŬ 

ÅȸɎůɖ ŭŮŭɞɛɏɜɤɜ ɛŮ ˊɚɐɟɖ ɞɘəɞ-ɔŮɤɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ  

ȼ ɀŮɚɘůůɞɗɐəɖ Űɞɡ ȷɘɔŬɑɞɡ: ɀɞɡůŮɘŬəɐ ůɡɚɚɞɔɐ ŬɜŬűɞɟɎɠ ɛŮɚɘůůɩɜ 

ə.Ɏ. ŮɜŰɧɛɤɜ ŮˊɘəɞɜɑŬůɖɠ Ŭˊɧ Űɞɜ ɢɩɟɞ Űɞɡ ȷɘɔŬɑɞɡ 



  

  

ɃɘəɞɔɏɜŮɘŬ 

Andrenidae 

Anthophoridae 

Apidae 

Colletidae 

Halictidae 

Megachilidae 

Melittidae 

Ƀɘ ŬɔɟɘɞɛɏɚɘůůŮɠ Űɖɠ ȺɚɚɎŭɞɠ 

ȺɚɚɎŭŬ: >1200 Ůɑŭɖ 

ɁɖůɘɎ ȷɘɔŬɑɞɡ: >800 Ůɑŭɖ 

ȿɏůɓɞɠ: >550 Ůɑŭɖ 

Ⱦɐˊɞɠ ȹɘɞɛɐŭɞɡɠ (ȹŬűɜɑ): 262 Ůɑŭɖ 


