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REMER BT A HROAHATMEE (WIA) OEHM % 25

(WIA1)(Bijleveld van
Lexmond et al. 2015)
(Pisa et al. 2015) (Gibbons et al. 2015)
(Chagnon et al. 2015)
(van der Sluijs et al. 2015)

«( )
(IPBES)
(IPBES 2016a)
2015 WIAL
2014
WIA (WIA2) 1 (Giorio et al. 2017
)
2015 Web of
Science SCOPUS 2
2014 2017
[ ]
[ ] (
)
( )
WIA2 3 ( A)
( B) ( C)
WIA2 3

(Furlan et al. 2017, this special issue)
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100
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40

Number of papers published

1005 2000 2005 2010 2015 2020
1 1998 ELEICHIRES N, BpE L A=ZaF/
A FIZOWTOHER XD

K° o A

A nost[ 3060, 0YU0Ur0Ozd] o

a

3 8 O (Apis mellifera )

WIA
Lundin et al.
(2015) 2015 (
) 268
Godfray et al. (2015)
Van der Sluijs and Vaage (2016)
( )
(
) (
Sanchez-Bayo and Tennekes, 2017 )
(
)
(Apis mellifera)
in vivo( ) in
vitro ( )



FAR

Calatayud-Vernich et al. (2016) (
)

58
LC-MS/MS (

12-223 ng/g

(Decourtye et al. 2005)

Kasiotis et al. (2014) LC-ESI-MS/MS (

) 2011-2013

115 (n=44)

50 14 9

4.5

Van der Zee et al. (2015)
LC-MS/MS

1 10
( Varroa destructor)

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

Budge et al. (2015)

Alburaki et al. (2015)

(Alburaki et al. 2017)

Mogren and
Lundgren (2016)
Tsvetkov et al. (2017)
( )
Woodcock et al. (2017)
33 (
) (
M)
3
Rolke et al. (2016)
( 1 )

37



REMER BT A HROAHATMEE (WIA) OEHM % 25

Wegener et al. (2016) (A. mellifera)
28

Pilling et al. (2013)

Kiljanek et al. (2017) Kiljanek et al.
( ) (2016) Kimuraetal. (2014)
Hoppe et al. (2015) (Daniele et al. 2017) 2012-2016
( )
(
) Schick et al. (2017)
( )
Garbuzov et al. (2015)
( )
Heimbach et al. (2016) Sandrock et al. (2014b) (
)
Schmuck and Lewis (2016) Bakker ( 2ppb) (
(2016) (EESA) 5ppb) ( ) 2
( )
Benuszak et al. (2017) Hesketh et al. ( )
(2016) 96 240
2
(A. m. mellifera A. m. carnicd)
BEEHIVE (A. m. carnicad)

Thorbek et al. (2017a) (A. m. mellifera)

Rinkevich et al. (2015)

EFSA

(Khoury) Henry et al. (2015)

(Thorbek et al. 2017b) (2 288

Henry et al. (2015)
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BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

( )
( )
Dively et al. (2015) Zaluski et al. (2015)
( 20 100pg) kg 3
(20pug/ KO pg) kg ( 500 1)
Tan etal. (2015) (A. cerang
0.24ng

Lu et al. (2014)
Tison et al. (2016)

(Apis cerang

(Tan et al. 2014) Wright et al. (2015)

Stanley et al. (2015b) (
) (
) Apis mellifera
Apis cerana (1
11.25nQ) (1 2.5ng)
(1 1.25ng)
(Fischer et al.
( ) 2014)

Mengoni Gonalons and Farina (2015)

{  (invitro )
Peng and Yang (2016)

( )
(A. cerang Liet
al. (2015a)
1
( )
(1 0.323-0.481ng) 24
0w s4G« oak
Karahan et al. (2015) (Williamson et al. 2014) Blanken et al.
(0.36 7.20ng/ 1 ) (2015) (
6ng/ml 660ml 13 )
Roat et al.
(2014) 1 10pg 5
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REMER BT A HROAHATMEE (WIA) OEHM % 25

Kessler et al.
(2015) (

(D emares et al. 2016) Alkassab and Kirchner

(2016)
15ppb
Thany et al. (2015)
( )
Papach et al. (2017) (1
0.6ng)
( WIAL )
Forfert and Moritz
(2017)
(0.7 p g 0.80pug
20pl 27M )
( ) Tosi et al.
(2017) ( )
1-2
( )

Christen et al. (2016)

40

(Christen et al. 2017)

20 AAngk

(Aufauvre et al. 2014)
(N. ceranad

Brandt
etal. (2016)

(24 )

(BQCV)
Doublet et al. (2014)

Gregorc et al. (2016)

Sanchez-Bayo and Desneux
(2015) Sanchez-Bayo et al. (2016b)
Badawy et al. (2015) 4 (



Bohme et al. (2017)
( )

Renzietal.
(2016)
(Tosi
et al. 2016) (33)
(22) 60-90
Rittschof et al. (2015)
Qak
WIAL (Pisa et al. 2015)

Williams et al. (2015)

(Dussaubat et al. 2016)

(Kairo et al. 2017)

(Kairo et al. 2016)

( )
Straub et al. (2016)

( 40 )

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

(2ppb) 7 50
(Chaimanee et al. 2016)
Wu-Smart and Spivak (2016)

(1500-1700 ) (0 10
20 50 200 ppb) 3
10ppb
15 50

Wessler et al. (2016)

80
( 200 ppb
1-10 ppb)

AAn@ aK

(Bonmatin et al. 2015; David et al. 2016; Krupke and
Long 2015; Mullin et al. 2010; Daniele et al. 2017; Giorio
et al. 2017 this special issue)

(Wu etal. 2011)
(BQCV)
(Doublet et al. 2014)
Lopez et al. (2017)

(AFB) Paenibacillus larvae

(Giorio et al. 2017, this special issue)

Tavares et al. (2015a)

41



REMER BT A HROAHATMEE (WIA) OEHM % 25

( ) 1 ng
Yang
etal. (2012) (Arena
and Sgolastra 2014)
1
0.04ng (Apis
mellifera) ( )
Peng and Yang (2016) (A. cerang
Yasuda et al. (2017)
(A. cerana japonicad
Wu et al. (2017) (1 1.4ng) (2.4ng)
(3.4nQ) (3.6nQ)
(278ng)
1 2.5ng
(A. cerana
(A. mellifera)
Arena and Sgolastra (2014)
ia a
- o e e 6 53
dOA njdt i) 30)0Ya 9 47 18 ( )
2,000 150 a (
400
Ni l. 2014 ) s )
(Nieto et al. ) (R) R
LD50a/LD50s 1
( Hylaeus sp)

0.001 2085.7
19 0.57
2 (95 )

10
Cresswell et al. (2012)

(Sanchez-Bayo

et al. 2017) 1045

42



2013 EU

10

0.957

(Bombus terrestris)

0.005-0.914 0.264

(Devillers et al. 2003)

(Cresswell et al. 2012)
Arena and Sgolastra (2014)

Spurgeon et al. (2016)
(B. terrestris)
(Osmia bicornis)

48 96 240
1 146 15.4 11.7(ng)

1 26.6 35 57.4(ng)
1 8.4 12.4 28.0(ng)
(B.
terrestris) 240
Arena and Sgolastra (2014)

Sgolastra et al. (2017)
3 24-96

24
72

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

1 1.17ng 9.47 nglg
1 1.68 19.08ng/g
1 3.12ng 11.90ng/g
Spurgeon et al.
(240 )
Czerwinski and Sadd(2017)
(Bombus impatiens)
(0.7 ppb) (7 ppb)
6
6
6
( )
Baron et al. (2017)
4 (Bombus terrestris B. lucolum

B. pratrum  B. pascuorurm)

( )(1.87-5.32ppb)

43



REMER BT A HROAHATMEE (WIA) OEHM % 25

4

(Apidae: Meliponini)

(Barbosa et al. 2015)

Lima et al. (2016)
(Melipona scutellaris)
(24 1
241 ng 48 1 1.29 ng)
(24 201 ng/ pL48

0.81n¢y/ plL

(Costa et al. 2015) Lourenco et al. (2012)

(48 1
0.6 ng) (48 001lng/ pL
Rosaet al.
(2016) (in vitro)
( Scaptotrigona depilis)
( 1 0.004-4.375ng)
(1 0.27ng 0.24ng)

( Scaptotrigona posticg

(Jacob et al. 2015)

(Roat etal. 2014) Tomeetal.

(2012)
(Melipona quadrifasciata)

Valdovinos-Nunez et al.

(2009) 3 (Meljpona beecheir
Trigona nigra Nannotrigona perilampoides)
(
)

FFZAF/ A FEOEREBRF OBEFEDR
Sgolastra et al. (2017)

44

(EBI)
3 (A.
mellifera) (B. terrestris)
( Osmia bicornis)
10 (1 0.86
1.87 0.66 ng) (1
7y 9 2
96
2 (4
24 )
2

Spurgeon et al. (2016) Sgolastra et al.

(Osmia bicornis)

EFSA( )
(EFSA 2012

10 48 96 240

15

Spurgeon et al.

Thompson et al. (2014)

(1
161-447 ng) Iwasa et al. (2004) 2004
(1 10,000ngq)
1 161-447ng



David et al. (2016) DMI 84 ppb
SanchezBayo and Goka
(2014)
361 ppb
Iwasa et al. (2004)

289

(David et al. 2016; Giorio et al. 2017 this special issue)

FFZAF /A FOBFENFICHTIERL RILOE

2014

Woodcock et al. (2016)
10x10

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

62
1994-2011
18
2002

62

(n=34) (n=28)

18

Rundlof et al. (2015)

16

10 g/kg

(O. bicornis) 27 ( 15 12 )
1
(B. terrestris) 6

Sterk et al. (2016) Rundlof et al.

65

45



REMER BT A HROAHATMEE (WIA) OEHM % 25

Rundlof et al. 10 g/kg
6
4 -6
Rundlof et al.
Sterk et al.
(8 5 ) (45
6 )
Rundlof et al.
13.9ppb
5.4 ppb 10.3 ppb
0.5 -0.97ppb
0.88 ppb 0.68-
0.77ppb (Rolke et al. 2016)
( 14-27
1 13-15 1)
1 ppb
(Piiroinen et al. 2016) Sterk
etal. (2016)
Sterk et al. Rundlof
etal. 8
1
(
)
Rundlof et al.
(2015)  Sterk et al. (2016)

46

1
Sandrock et al. (2014a)
( Osmia bicornis)
2.87 ppb
0.45 ppb
22
43.7
15 8.5
1
47.7
(3.5ppb )
gody pbda dd ec200a
Laycocketal. (2014) 4
(B. terrestris) (
) 98 ppb
98 ppb
39 ppb 98 ppb
39ppb 98 ppb
0 ppb 16 ppb

Scholer and Krischik (2014)
0 10 20 50 100ppb

11
50 ppb
100 ppb 6 20 ppb
11
( 4 ) 10 ppb
20 ppb

Cutler and Scott-Dupree (2014)
(Bombus impatiens)



5-6

Goulson (2015)

(2017)

30-35

(

(0-1.6 ppb)

0.4 ppb)
(0.1 ppb)

(FERA, 2013)

FERA

(0-0.28 ppb)

Woodcock et al.

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

0-8 ppb
EU 3
Ellis et al. (2017)
46
2014
10 ppb
Sandrock et al. (2014a)
3.5ppb
Rundlof et al.
(2015) Woodcock et al. (2017) 2
Feltham et al. (2014)
0.7ppb
6ppb 2
4
1
31
(
) 65% 41%
24

a7



REMER BT A HROAHATMEE (WIA) OEHM % 25

Switzer and Combes (2016)

(Bombus impatiens)

Gill  Raine (2014)
10 ppb
4
(Gilletal. 2012) 0 0.0515 0.515 5.15ng
4 oplL
1 0 515 515 515p g / (pbpb)
( 139
)
(Solanum
lysopersicum)
515p g/ L
4
Stanley et al. (2015a)
2.4 10 ppb 50pg/ L
13
2 0.7-10ppb
10 ppb
Stanley and Raine (2016)
10ppb
9 10
2 (Lotus corniculatus)
1 ( Trifolium repens) 10 ppb
Arce et al. (2016)
( ) 5 Ta a catf [ 30, 0Y07r07
5 ppb dl o2a =
Qa
(Drosophila) S2 ( )

48

(Zhang et al. 2015)

(Drosophila melanogaste)



(de Morais et al. 2016a)

1304y M (333.8ppm ) (Charpentier

et al. 2014)

27 3.91 nM 28
39.1 nM
18uM( ) 45pM()

0.1-1ppb

(
0.391nM 3.91nM )

(Myzus persicag
(Yu et al. 2010)

(Ayyanath et al.

2014) (Aphis
glycines) (0.05 /L)
(Qu et al. 2015)
(0.1 02 /L)
(Euschistus herod
(Haddi et al. 2016)
(b- )
( ) (Cimex
lectularius)
(Crawley et al. 2016)
4 (
)
(Romero and Anderson 2016
3 (

) (Psammotermes

hypostoma Isoptera) Ahmed et al. (2015)

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

60
Dembilio et al. (2015)
(Rhynchophorus
ferrugineus, Coleoptera)

(100 ) 4-10 mL
45 1 29

(0.4 )
56
(dos Santos et al. 2016)

(Silva et al. 2016)

(Linepithema humi le)

(
)
(Hayasaka et al.
2015) 750 ppb
3 50
1,500 750ppb 8
100 Rust et al. (2015)
(Solenopis invicta)
0.01 ng/L
0.25ng/L
(Wang et al. 2015e)
(Wang et al. 2015d)
Oedoa =
Mul e et al. (2017) 4 (
Lycaenidae Nymphalidae

49



REMER BT A HROAHATMEE (WIA) OEHM % 25

Hesperiidae
Papilionidae)
(
) ( Danaus plexippus

Vanessa cardly
1 (Krischik et al., 2015)

(IPM)

(Pisaetal. 2015)

(Giorio et al. 2017, this special

issue)
( )
(Zhang et al. 2016b)
3

(Aphis gossypi) 4

7

7
(p<0.05) (Diptera:

Syrphidaé

(zZhang et al. 2016b)
3

50

200

(Zhang et al. 2016a)
10 6

(Lucas et al. 2004)

(3 g/kg)
35% Chrysoperia
sp. Orius sp.
(59/kg)
(
10 )(Saeed et al. 2016)
B -
1
( Thysanoptera)

(Regan et al. 2017)
Coleomegifla maculata  Hippodamia Convergens

(Bemisia
tabac) (Serangium
Japonicum) 3
(Yao et al.
2015) Eriopis connexa
(200 /L)
15 90
(100 /L)
15
83 (Fogel et al. 2016)

Cycloneda sanguinea
Chauliognathus flavipes
(Orius in sidiosu9
(Fernandes etal. 2016) 100 ppm



1
Macrolophus basicornis 62
(Wanumen et al. 2016a)
septempunctatd
(4.8ppm)
53-56
F1 (Xiao et al.

(Coccinella

24-28

2016)
(21-24.5g/ha) 2

(Karthik et al. 2015)

(Asclepias curassavica

ppm
21 ppm

300 mg/L

793-1368
3 12

(7.6 ppb)

50-65
(Harmonia axyridis) 25-50%
Hippodamia convergens
10-15
(Danaus plexippus 1
20 3

Coleomegilla maculata

30-50

( Echinops ritro )
(Vanessa cardly
1 30 (Krischik et

al. 2015)

(0.5 /kg)
(Orius insidiosus)
40 (Gontijo et al. 2015)
(Chrysoperla carne3y 48
(Gontijo et al. 2014)
Coleomegilla maculata

Hippodami a convergens

(Moscardini et al. 2015)

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

Coleomegifla maculata

(Rhophalosiphum pad)

(Bredeson et
al. 2015)
(Nesidiocoris tenurs)
(60 /L)
(Ephestia kuehniella
Lepidoptera, Pyralidae)
36

(Wanumen et al. 2016b)
7

(IPM)

mREEE

1,000

(Douglas
and Tooker 2016)

(Musca
domestica)
(Hymenoptera: Pteromalidae)
(Burgess and
King 2015)

Urolepis rufipes

(Burgess and King 2016)
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REMER BT A HROAHATMEE (WIA) OEHM % 25

Trichogramma pretiosum 19
(480 ppm) (1,040
ppm) 24 100
(429 ppm) 80 (Khan
et al. 2015)
(40 ppm)
Ageniaspis citricola 24
89 17
(de Morais et al. 2016b)
Tamarixia triozae (Eulophidae)
(3-260 ppm)
28-58
2 100
26-63 (Martinez
et al. 2015)
(1,155ppm) Tamarixia triozae
24 38
11 25

(Luna-Cruz et al. 2015)
( )

Trichogramm a ostriniae

C )
IPM
50
54
(Li et al. 2015b) ( Trichogramma
chilonis)
24 98
96
20-37
14-45
12-33 21-29
(Ko et al. 2015) (IoBC)
(25 ppm) (30-
40ppm) (60 ppm)
( Tamarixia radiata) 3
100 61-78 66 (Beloti et al.
2015) 4( )
(IPM)
(Veire et al. 2002)
(Nasonia

vitripennis)

52

(2-100 ppb) 20-25

(Whitehorn et al. 2015)

HFENTBEEY ~DRZE

(Collembola spp.)
(Folsomia candidg
0.44 mg/kg 9 mg/kg

(van Gestel et al. 2017)
(

)
Uhl etal. (2015)
(
[ ]
)

(Nemobius sylvestri9 (Pisaura
mirabilis) (2.4
g/ ) (0.24g/ ) 2

( Chortoicetes terminifera)
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BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

44,000p g/ L (Guignotus
Jjaponicus)
(Daphnia magna) (Kobashi et al. 2017)
100,000p g/ L
48 865-1,245u g/ L
(Miles et al. 2017)
(Ephemeroptera)
0.2 g/lL 0.035pg/ L
(Morrissey et al. 2015) (Cloeon djpterum)
(Pisa et al. (28 )
2015) van den Brink et al. (2016)
2
(Sanchez-Bayo et al. 2016a)
1990
(Odonata) Camp and Buchwalter (2016) 6
(Jinguji and U eda
2015)
15 25
(Sympetrum frequens)
(
) (
50 1 ) (LC50) 24
13 96 3 1
6 1 (van den Brink et al. 2016)
(Jinguji and U eda (/sonychia bicolon (Camp and Buchwalter
2015) 2016) (C. dipterum)
( 030pg/ L
) ( 032ug/ L 08ug/ L
) 24
270 800 100 (van
den Brink et al. 2016) Gammarus
(Kasai et al. 2016) kischineffensis
24 75.6p g/ L96 37pg/ L
4 20 1

(U gurlu et al. 2015)
(10 /ha)

Kobashi et al. (2017)

5 (Miles et al. 2017)
(Crocothemis servifia mariannad Graphoderus fascicolli ) 48
(Lyriothemis pachygastra 2pugl/ L
( Orthetrum 4 ( 56-805pu g /)L 3
albistylum speciosurm) ( 865-1245u g /)L
(Notonecta triguttata) (Belostoma
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REMER BT A HROAHATMEE (WIA) OEHM % 25

flumineum) (
Physa acuta Helisoma
3 (06 5 352pug/)L trivolvis) 327 L 2

(Lymnaea stagnaliy
50
(Vehovszky et al. 2015)
(Miles et al. 2017) (0.1-100p g /)L
(Chironomus dilutus)
14
152p g/ L 241p g/ L
23.60p g/ L
40
0.39 0.28 4.13pug/ L (Tufi et al. 2015)

4 1 9 1
(Cavallaro et al. 2017)

( (Tufi et al. 2016)
) ( (Planorbella pilsbryi)
) 50 7

(Kunce 4000p g/ L 28

etal. 2015) (HyalellaAzteca) 182pug/ L
( )
1.7-2.7 33.2-1229u g/ L
(Lanteigne et al. 2015) (Prosser et al. 2016)
Lampsilis fasciola
48 7
10 456 pu g/ L

(Morrissey et al. 2015)

(Gammarus fossarum
( Chaetopteryx villosa) 3
(

(Englert et al. 2017)
(

) ( ) (Aslund et al.
2017) 3
9 29
19 (Dikerogammarus ) 95
0.1-0.39 ppb( ) 02pg/ L 0.035p g/ L
(Inostroza et al. 2016) 81 (27 22 ) 74 (19 14 )

(Morrissey et al. 2015)
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BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

a

50

=] w % thiamethoxam 2
. . (van den Brink et al.
H imidacloprid
_ 2016)
e clothianidin
< (Ugurlu et al. 2015)
z . ( 29
s 1
‘; (Beketov and Liess 2008)
s 1
g [
= (Hayasaka et al. 2012;
M Sanchez-Bayo and Goka 2006)
0.5 T T T 1
1 10 100 1000 10000 o
Median lethal concentration (LC350, ug/L) Rondeau et al. 2014) (Ollvelra

b et al. 2013) (Alkassab and

504

Cloeon dipterum Kirchner 2016)
# Cypridopsis vidua ( Zb)

B Gammarus kischineffensis

(NAChR)

Median time to death (days)
n

* nAChR

n . nAChR

05

1] I 10 100 1000 10000
Concentration (mg/L)

M2 a-tA4373IY/NF Apis mellifera & b KEEIEEWIC

BIBFF_aF/ 4 FOREERESME, 51Axia 70FT7= (Tennekes aBayo2818)nche
2 (r2 = 0.99), Alkassab and Kirchner 2016; 4 = X271

K (r2 = 0.81), Suchail et al. 2001 and Dechaume-

Moncharmont et al. 2003; 777 X kFH L (r2 =0.90), Oliveira

etal.2013; b 7 %/3A4°'A 77 Cloeon dipterum & F 72 07V 3

k', van den Brink et al. 2016; I X~/ Hh 4 IO

Cypridopsis vidua &4 2&2R07Y K (12 = 0.88), Sanchez- (Lopez-Antia et al. 2015a)

Bayo 2009; 3 3T E'd—7& Gammarus kischineffensis & F77 nAChR

X hFH L (r2=0.95), Ugurlu et al. 2015

(Tomizawa and Casida 2003)

17,30, 0YAAQD 5 &

(0]

(24 48 )

(Tennekes 2010; Tennekes and @nchez-Bayo 2012)
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REMER BT A HROAHATMEE (WIA) OEHM % 25

(Sorg et al. 2013; Vogel 2017)
(songbird )
(Hallmann et al. 2014)

K° 0 B:

Gibbons et al. (2015)

2014-2016 2017
Gibbons et al.

(2015) 2

( )
3

(129
111 86 ) (129 124 96 )

(

)

(51) (38) (31)
(6) 3) 5

Rattus norvegicus (32)
Mus musculus (14)
Labio rohita (7)
domesticus(7)
WIA  Gibbons et al. (2015) 3
1 (152 51)

Danio rerio (8)
Gallus gallus

13 (10 )

60

4 3
(57) (36)
2
6
550 /L(Qadir et al. 2015)
Acipenser transmontanus124 /L (Frew

and Grue 2015) Cyprinus carpio 78 /L

280 mg/L (Tyor 2016) Misgurn us
angulllicaudatus 145.8 mg/L(Xia et al. 2016)
Hypsiboas pulchellus  84.9 /L (de

Arcaute et al. 2014)
52.6 mg/L(P erez- Iglesias et al.

2014) 143.7 mg/L(Wang et
al. 2016a) US EPA ( Gibbons et al.
2015)
2
0.6 /L (Yan et al. 2016)
0.43 /L(Qureshi et al. 2016)
(Wagner et al. 2017)
K

Gibbons et al. (2015)

Alectoris rufa

(Lopez-Antia
et al. 2015a) Coturnix japonica
(Hoshi et al.

2014)

(Lopez-Antia et al. 2015b)

(Hussein et al.
2014a, b; Khalil et al. 2017; Lopez Antia et al. 2015b)



(Gao et
al. 2016) (Liu et al. 2016; Wang et al. 2016b)
(Gobelietal. 2017)

(Lopez-Antia et al. 2015a)
(Lopez-Antia et

al. 2015b)
3
( )
( )
( )
(
)
(Kara et al.
2015) (Burke
2016)

(Hsiao et al. 2016)
(Ozdemir et al. 2014)
(Hirano et al. 2015)

(Montanha et al. 2016)
(Magalhaes et al. 2015)
(Udo et al. 2014)

(Kimura-Kuroda et al. 2016)

(Yan et al.
2016) DNA
(Ge et al. 2015)
Cyprinus carpio
Rhamdia quelen
(Qureshi et al. 2016; Menezes et al. 2016)
Australoheros facetus
(Iturburu et al. 2017)

Oreochromis niloticus

(Ansoar-Rodriguez et al. 2016)
(ElI-Murr et al. 2015)
Oryzias latipes
(Sun et al. 2014;
Wagner et al. 2017) Labio rohita
(Qadir
etal. 2014, 2015) Aclpenser

fransmontanus

BEMERRFICE T S HROLHRATHEE (WIA) OEHAR % 25

(Frew and Grue 2015)

«C )
425-475 5000
97 L 1 11125 /kg
1 2 24 0.1 /kg
( 3 )
131-300 389 95 mg/kg
1 22 20 9.5 mg/kg
1 0.5( )
10( )Ymg/kg ( 3 )
53  /kg/
6 1(8.8mg/kg/ )
34 mg/kg 4 1(8.7mg/kg)
( 3 )
1 0.5 mg/kg
(
131-300mg/kg) 065pg/ L
( 0.43mg)( )
A& o 0abhss
Morrissey et al. (2015)
0.13
0.63 pg/lL 0.001-:320 g
00033.1 pg/lL
(Gibbons et al.
2015 Table 1, ) 1200550, 000 pg/
940000117, 000 g (Gibbons
etal. 2015 Table 1, )
2
30pg/ L(Gi bbonsTable2) al . 2015
30pug/ L
( 3
2 0.004-

6. 4pgol12pug/ L
2015; Mize et al. 2008)

(Gibbons et al.

(

Oreochromis niloticus 424 g /)L

61
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(0.2-400p g /)L ( )
Gibbons et al. (2015)

(Goulson 2013; Mineau and
Palmer 2013)

44 mg/kg/
7 13 (Lopez-Antia et
al. 2015a) 5 1

(Lopez-
Antia et al. 2014)

(Lopez- Antia et al. 2015b)

4 Ga

Gibbons et al. (2015)
Turaga et al.
(2016) ( Colinus

virginianus Callippepla squamatg 100

Bro et al. (2016) Perdix

perdix /

67 8.5 ppb

(in Gibbons et al. 2015 Table
Lopez-Antia et al. (2016)

1
23.4 417 Ikg
1

REMERAFICEE T A HROLHKATHES (WIA) OEHIR 5 25

Millot et al. (2015)
10
Millot et al. (2017)
1994-2017

70
Lopez-Antia et al. (2016)

Hallmann et al. (2014)

20n g/L
(Vijver and
van den Brink 2014)
2 (Maute et al. 2016)

Anoplolepis graciljpes (Stork et al. 2014)

23 3

Ducula whartoni)
( Zosterops natal)
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WIAL

) ( )
(Lopez-Antia et al. 2016)

70%
(Millotetal. 2017)

(Hallmann et
al. 2014)

K° 6 Cf Ho ¢ 8

(de Vries

et al. 2013; Melathopoulos et al. 2015; Paetzold et al.

2010; Droz et al. 2009)

(Isbell et al.
2011; Worm et al. 2006)

( )

(Chagnon et al. 2015)

68

(Bernhardt et al.

2017)
WIA
( )
(Van der Sluijs et al., 2015)
WIAL
2015
( )
WIAL
(a)
(b)
(©)
(d)
(€)
Qa
1990
( 2011

2013 )

(Simon-Delso et al. 2015)

20 (Goulson 2013)
Jyot
et al. (2015)
(21 ¢

/kg ) (8.44¢ /kg )



15 21

(Jyot et al. 2015)

collembola
( Lumbricus terrestris)

(Zaller et al. 2016)

(Van Hoesel et al. 2017)

Eisenia fetida

( )
(10 50 /kg ) 28

(

(Qin et al.
2015)

(Castillo Diaz et al. 2017) Schaafsma et al. (2016)

REMERAFICEE T A HROLHKATHES (WIA) OEHIR 5 25

(Douglas and Tooker 2015)

He ¢ 80 a =

(Kevan and
Menzel 2012; Van der Sluijs and Vaage, 2016)

94%
(IPBES 2016b; Van der Sluijs and Vaage
2016) 87
(Klein et al. 2007)
35 (IPBES 2016b)
(Maxim and Van der
Sluijs 2013)
(
) «C )
( )
(Klatt et al. 2014)
CcC 90 100
B B
100 74 A 70
98 58
62 55 (Eilers
et al. 2011)
40% (Eilers et al.
2011) 20
(IFPRI 2014;
Nicole 2015)
(
) ( )
(Van der Sluijs and
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Vaage, 2016)

Budge et al.
(Melathopoulos et al. 2015) Kleijn (2015)
etal. (2015) 5 80
2
11
3 (
)
( )
( )
(Buchmann and Nabhan 1997; Klein et al. (Budge et
2007) al. 2015)
(UNEP 2010)
( 58.8 )
3 1
(
2 5000 19.2ng/g
28.6ng/g
39 86.02 ng/g
Klein et al. (2007) 25.55ng/g)
9 3
1( )
97
Kleijn et al. (2015) 80% 3
2%
(EASAC 2015)
1
(Long
(IPBES 2016b) and Krupke 2016)
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(
Cirsium vulgare 106 ng/g)
( )
David et al. (2016)
(21ng/g)
( Matricaria recutita)
(David et al. 2016)
(
Trifolium
repens Lotus
corniculatus )

(Stanley and Raine 2016)

(Krupke et al. 2017)
(Mogren

REMERAFICEE T A HROLHKATHES (WIA) OEHIR 5 25

and Lundgren 2016) (Mallinger et al. 2015;
Stanley and Raine 2016; Woodcock et al. 2016)

1996
(Forister et al. 2016)

ansoj oax

Uhl et al. (2015)
3
Fragaria vesca Nemobius sylvestris
Pisaura mirabilis
(0.24¢g/ )

(2.49/ )

(Uhl et al. 2016)

(Walker et al.
2007; Wanumen et al. 2016b)

Coleomegilla maculata

(Bredeson et al. 2015)

Cnaphalocrocis medinalis
Nilaparvata lugens
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(Chintalapati et al. 2016)

(Kurwadkar and Evans 2016)

(Smith et al. 2016)

Q0 a x

(Douglas and Tooker 2015; Hladik
et al. 2014)
(de Perre et al. 2015; Wettstein et al. 2016)
(Chretien et al.
2017)

(Englert et al. 2017; Kreutzweiser et al. 2008b)

Sanchez-Bayo et al (2016)

(Englert et al. 2017)

Diptera

(Kreutzweiser et al. 2008a)
(Kattwinkel et al.
2016)
(Englert et al. 2012)

72

Sanchez-Bayo et al. (2016a)

1 (Kobashi et al. 2017)
20
75
(Sorg et al. 2013)

2014 Hallmann et al. (

20 ng/L 14 20
(Hallmann et al. 2014)

2
(
Daphnia magna Hyalella azteca
Chironomus dilutus Pimephales
promelas Eisenia fetida)

(de Perre et al. 2015)
(Aslund et al. 2017)

Acipenser medirostris
(Frew and
Grue 2015; Frew et al. 2015)
(28 ppb)
(31 ppb) ( )
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INSECT TERRESTRIAL AQUATIC
MICROBES POLLINATORS INVERTEBRATES  INVERTEBRATES AMPHIBIANS REPTILES FISH BIRDS

0@@@@@

indviduat: (B)

Population: @
Communities: @

SUPPORTING REGULATING Sul PPORT'NG REGULATING REGULATING REGULATING PROVISIONING REGULATING REGULATING

+ Soil formation * Pollination * Soil * Water puri * Pest and * Pest and * Food * Seed dispersal * Herbivory and

* Soil quality services * Soil quality SUPPORTING disease regulation  disease regulation  CULTURAL * Pest and weed control

* Nutrientcycling  SUPPORTING * Nutrient cycling  » Nutrient cycling ~ CULTURAL CULTURAL * Recreational disease regulation  + Seed dispersal

* Waste treatment  + Food web * Food web * Food web * Aesthetic * Aestheti * Pollination PROVISIONING

and remediation support support support * Aesthetic and « Food
recreation CULTURAL

M3 *AZaF/AF&7470ZL0DH éﬁﬁ/\@ﬁ%%’f"ﬂ%d’ﬁ%d)i&&b IBERRIIMEM T, ZRIRE), EYER).
K(EFE)TRT, BEIAKRBEICOT, WET2BTRT (AL : BEREAL ; /N BEOWREEIEIHIHNERTES ; F 1 E
5;%&‘3?55%@7 B K PEERBEOTHEN 8K SREREOTHEN), f}ﬂfﬁﬁlﬁ’ﬁﬁ &, BEfFAOKICLY 4 BET
RLE(1E: BEOBREBEIRATCIIERTEINELDAERIIHZ; 2@ BEEZAIZEMRERICLVEL S 2L DH S ;
3@ : PEEOBRBETEL S 3L H 5 ; 4 EEEF/AAUBECEL S 2HMAH B), SHHARTHRIERICOVT
IFRMESINZPEEZTRT, TOBETLERELITESEBRECEL IS’ H D, 7V AF ar~x—7EidlI» (T
—ZPBRVFMATEANWI L ART, EOEHICLYHHINTIFIN TV EITELERRY —EXERTERITRT

(Giorio et al., 2017, this special
issue) IPM
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