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○ 50% 3.0m3/s 
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○ 5.0m3/s 
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PEC



PEC

PEC =  +  +  
÷ 3 ×  

 
PEC = (Mrunoff + MDr + MDd) / (3 × 86400 × Te) 

Mrunoff = I × Rp/100 × Ap × fp 

MDr = I × Driver/100 × Zriver × Ndrift 

MDd = I × Dditch/100 × Zditch × Ndrift 

I  g/ha 
Rp  
Ap  ha 
Driver  % 
Zriver 1  ha/day 
Dditch  
Zditch 1  ha/day 
Ndrift  day 
Fp  - 

I  g/ha →  
Rp → 15.6  29.1 
Ap  ha → 50 
Driver  % → 0.3 
Zriver 1  ha/day → 0.16 
Dditch → 4 
Zditch 1  ha/day → 0.07 
Ndrift  day → 1  2 
Fp  - → 1  0.2 
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Systemic property of neonicotinoides

 
Plant hopper & Leaf hopper

 
Aphid  

Rice water weevil

granulated insecticide

Absorbed

Migrate and accumulated in plant body



Riced seedling box application

Save labor !
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Pseudokircheriella subcapitata

96hLC50 = 161ppm 

96hLC50 > 105ppm 

48hEC50 = 85ppm 

72hEbC50 > 98.6ppm 

72hErC50 > 98.6ppm 

 

1 ppm



 

Sanchez-bayo & Goka (2006)





15 cm 15 cm 

4 cm 

5.2 x 1.6 m  

Sanchez-bayo & Goka (2006)



Sanchez-bayo & Goka (2006)

Imidacroprid Control



Sampling of organisms - weekly 

1  
 

10cm  
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Planktons & nectons  

 
 
 
 

 
 

 
 

Neustons 

 
 

 
 

 
 

Benthos 

 
 
 
 

Sanchez-bayo & Goka (2006)



 

 
 
 
 
 
 
 
 
 

                  

 

 
 

 

 

 

 

 

 

 

 

                  

 

 
 

P<0.05 

Absence of aphids 
Few Pseudovelia sp. 

Tetragnathidae spiders 

Fewer   
Echinocnemus squameus 
Camponotus japonicus  

 
Arthropods on plant

Neuston

Sanchez-bayo & Goka (2006)



Necton abundance 

 

 

 

 

 

                  

 

Imi 
Ctrl 

Absence of 
Chironomus yoshimatsui 

Benthos abundance 

 

 

 

 

 

 

                  

 

Zpt
Imi 
Ctrl

P<0.05 

Few Baetidae sp. 
(pollution bioindicator) 

 
Large impact on nectons !

 
Large impacts on benthos !

Sanchez-bayo & Goka (2006)



Early stage 

 

 

 

                

 

 

P<0.01 

Sanchez-bayo & Goka (2006)



O. latipes 

R. catesbeiana 

Chydorus 

Ilyocypris 

Cypretta 

Stenocypris 

R. pulverosus 
B. japonicus 

E. squameus 

G. japonicus 

H. loochoensis 

Culicidae 

Chironomus sp. 
C. yoshimatsui 

Baetidae 

G. paludum 

Pseudovelia sp. 

Delphacidae 

Camponotus sp. 

O. albistylum 

I. senegalensis 

S. frequens 

I. asiatica 

A. japonicum 

P. nigrofasciatus 

A. cinerea 

Pardosa sp. 

D. tenera 
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imidacroprid

Imidacroprid affected  
community dynamics

 
 
 

 

Sanchez-bayo & Goka (2006)



 

Imidacloprid residues 
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50ppb : Half-life ~ 4 days 

Max 200ppb = 0.2ppm 

Sanchez-bayo & Goka (2006)



Toxicity  

OECD

I am from USA! 
 

– Amphipod LC50= 0.05 ppm 

– Ostracoda LC50= 0.1 ppm

AEC=8.5ppm 

Daphnia magna LC50= 85 ppm
 

Actual Concentration  0.2ppm 
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Pseudokirchneriella  
subcapitata
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Which impact will be larger ? 
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R. pulverosus 
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Days after insecticide application 

Imidacloprid 

Control 

PRC

Community estrangement from control

Dynamics of community of arthropods in paddy field mesocosm
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Impacts increased !

•   
•   
•   

1 test (P > 0.05) 
2 ln(10x+1)  
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Decreasing species

2010 2011 2012

 
Increased species

Hayasaka et al. (2012) modified
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Imidaceoprid residue

•   
 

(DT50) 1-2  
(LOD) 2-3  

 

•   
 

(DT50) 2 1.5  

DT50_w DT50_s

2010 6.7 day 18.2day 

2011 14.4 day 34.6day

2012 12.8day 46.2day

Hayasaka et al. (2012) modified
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•   
 

DT50 10  
LOD 1-2  

 

•   
(1 200ppb) 

 
(DT50) 1 2  

 
Fipronil residue

DT50_w DT50_s

2010 4.2 day 25.6day 

2011 0.7 day 28.8day

2012 11.1day 63.0day

Hayasaka et al. (2012) modified



Imidacroprid applied block Fipronil applied block 

Residues

Annual application increases and increase impacts
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2010

W5m*L20m*H2.3m

W5m L20m H1.5m 
( 5mm)

 
( 0.1mm 80-90%) 

W1.01m*H0.45m  
( 300L)

75L ( )
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Colony Collapse Disorder

CCD

2006



A historical review of managed honey bee populations in Europe
and the United States and the factors that may affect them

Dennis vanEngelsdorp a,*, Marina Doris Meixner b

Journal of Invertebrate Pathology 103 (2010) S80–S95

Contents lists available at ScienceDirect

Journal of Invertebrate Pathology

journal homepage: www.elsevier .com/ locate / j ip
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pollinator

 
 

Ecological impacts on bumblebee

Decline of bumblebee diversity in USA since 1990s

 



DOI: 10.1126/science.1127863
, 351 (2006);313 Science

, et al.J. C. Biesmeijer
and the Netherlands
Parallel Declines in Pollinators and Insect-Pollinated Plants in Britain

Bumblebee diversity decline Syrphid diversity invrease



 
 

 
 

 
 

 
 

 
 



0 

100 

200 

300 

400 

500 

600 

700 

1960 1990 1995 2000 2005 2010

YEAR

606

482

414 389

335

261

40

50

60

30

42.3

59.1
61.1

63.2

65.8

Po
pu

la
ti

on
 ×

 10
,0

00

Age



Trans Pacific Partnership: TPP





Neo

Evolve !!

LD50 = 0.0037 ug/bee

LD50 = 0.081 ug/bee

LD50 = 1.2 ug/bee

LD50 = 122.8 ug/bee

037 ug/bee

81 ug/bee

2 ug/bee

22.8 ug/bee

LD50 = 1.2

LD50 = 12
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