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Ecotoxicological risk assessment of pesticides in terrestrial ecosystems in particular has become one of the most

important areas in scientific pesticide evaluation for consideration of biodiversity preservation. In order to develop

safer pesticides, Sumitomo Chemical Co., Ltd. has been evaluating our pesticides by utilizing scientific knowledge

and state-of-the-art techniques in accordance with the latest regulatory criteria for the ecological risk assessment

in complicated terrestrial ecosystems. In this article, outlines of the terrestrial ecological risk assessment procedures

in the EU, USA and Japan are comparatively summarized and some examples of higher-tier ecotoxicological

studies undertaken to demonstrate that our pesticides are benign to the terrestrial environment are introduced along

with the recent progress in our research.
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1. BESAEZEFMOEZT
AREERHEON R Th 2E08R, bbb [AR
BREL] & TERBAEY] OZRRIE &R OV TESE L
7z B HERI 2 PESGE BRI TR IS DV TR HUSHA
9%,

(1) ERBREL & BREVEY

GRVEZ: S S TR N RN o7 el = S i /N
W KUWEMORHE L TN 2D & < IEMN 7
Bt & VM FSAERT U C—D OBEREN 22 HiQT 2 4 )
Ratdatkens | Lo 5. BEAEEROLA. T0
AR I AERER DB TRIZL TS HREIC X - T
Fli% Xy &, —MRICHREREYI D © 5 25 REF . HEIR
REAPOMHEF T & O # OPEMOE K 2 flf & UM
AL 20 fE EME L) O=21255F6hn 5,
HEEZ - KEEE (AR . “KHEEE (R
Y. —RESICNKIHEE & & L i (food

chain) OEFICIECTHIT2HEH D, 7272, S
25 ERINEH 2 HE B — DA RER DR RHE & i
HPHOM AR E 2 T WAKBAERR LT RED
PEIE B2 Cldkk 4 B BIEE 2 0§ 2 LM S i &
HEfL, £/, BERMFCE > TEMEZ LS
D% E BT B0, BYRESRGE I M TR
<. ADHAZEYIN (food web) ZIE L T34,
—J5. HER EICIZBE, R h CnB 20 TR175 0
fli, RHIDEDEEDD L3000 e &S bs4M
DBEEUY. 205 b PO BREEILH 1000 /7 FE &
DHEFE N & 59, BEAIOEFEHEBY T & il 2 10 7L
450078, 5K 8650FdH, € H % 50007 it £k %H 20007
BHISN TS 2D, RSB AEEMRAL T84 —
V. O T OEBHULE, BREENIE S £ O/EREH
AN R A 7e < TR,

(2) BEAHY 70 P RESZBERAN T 1k
WK F5 & OFH AT O Rl 5 & SR 5 B 0H
HO- 190 —Ei % Table 112/8¢, A BRI R E,

1IN Data requirements in pesticide registration for representative outdoor use patterns in EU, US and Japan

Taxonomic groups Required data EU UsS JP
Acute: Acute oral study R R R
Tier-1 Short term: 5-day dietary study CR R CR
Long term: Reproduction study CR R NR
Birds i ili for bait, granules and
. . {Ar\églt(;zn;:e/d Psalatablhty test , g CR NR NR
Higher tier Pen/Cage test CR NR NR
Vertebrates Wild birds: Field test CR CR NR
Acute: Acute oral study R NR
Tier-1 Long term: Reproduction study
(or Teratology study) NR
Mammals Wild mammals: Acute study NR CR NR
Higher tier Pen/Cage test CR NR NR
‘Wild mammals: Field test CR CR NR
Acute oral study R NR R*
Tier-1 Acute contact study R R
Bees Bee brood feeding study CR NR NR
Residue test CR CR NR
Higher tier Cage/Tunnel test CR NR NR
Invertebrates Field test CR CR CR
Tier-1 Standard laboratory study R NR R
Other arthropods Higher tier Extended laboratory/Aged residue test CR NR NR
Field test CR NR CR
Silloworm Tier-1 Acute: Acute oral study NR NR R
Higher tier Residue test NR NR CR
Tier-1 Acute: Acute study R NR NR
Earthworms Chronic: Reproduction study CR NR NR
Higher tier Field test CR NR NR
Soil organisms Soil non-target Tier-1 Soil nitrification and carbon mineralisation study R NR NR
micro-organisms Higher tier Field test CR NR NR
Other soil non-target ~ Tier-1 Collembola/Gamasid mite: Reproduction study CR NR NR
macro-organisms Higher tier Litter bag test CR NR NR
Tier-1 Screening data such. as phyto-toxicity, Seedling R R NR
Plants Non-target plants emergence/Vegetative vigor study
Higher tier Field test CR CR NR

R: Required, CR: Conditionally Required, NR: Not Required

*: either of the acute oral or acute contact studies
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W1 J1 5 R BERE OECD (Organization for Economic
Co-operation and Development) =2 K [E Bz 5% {7 3 J5)
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PRI K D BB TR LN 2wl e . R
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Birp PR £ - 3R T ARIE) Aok©. S
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DT TR BREMIR S WA KOBZC
FTOERR (Higher tier) OSBRI A F a4 53 & 45,

UGB T, ., (RUREEM TERIH L 7z
S T TOBBIHI ORI LOBIA, 6. IO -
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FEZ L ORI RD 6N D, LIRS KO HA

(2351 2 BUED PRI E R BRHliA 2 W 4 % .

(1) EU

EU 3. PEIRA REAHAN T35 0 R R A& M 23 i & 0 5
N TV BHIKkO—~DEF 4 %, Fig. 212 EU D58 §k
KA DFEAE & 75 5 Ty B PSR RERHT O BE X 19 2R
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ZELMETH D, BYHEEHLIMEKL T\ 5,
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BEEERE  General principle of the ecotoxicological risk assessment scheme in the terrestrial ecosystems
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Air Foli
oliar Top predators
invertebrates such > PP
as honey bees T
| >
Plants, \ Pred.ators
Seeds L 3| Plant material > - Carnivores
Emission - Piscivores
use ¢ *
patterns —
iﬁilcf-gﬁ 0 . r{isms - Insectivores
Soil Ground s%il ’ > - Herbivores
invertebrates _ Granivores
- Frugivores
. - Omnivores
—> Fish >
Water Terrestrial
vertebrates

Ecological receptors

Chemicals reach the initial exposed compartment (s) (Air, Plants, Seeds, Soil or Water),

distribute in the environment and reach ecological receptors.

B EU Conceptual model for the hazard and risk assessments in the terrestrial ecosystems

11528 Data requirements and parameters for exposure/risk for the pesticide registration in EU (Tier-1)

Taxonomic groups Required data Endpoints Parameters for Param.eters Acceptable trigger
exposure for risk of TER or HQ

Acute: Acute oral study LDso >10

Birds Short term: 5-day dietary study LCso DDD TER >10
Long term: Reproduction study NOEC >5
Acute: Acute oral study LDso > 10

M 1 : i DDD TER

ammals Long term: Reproduction study NOEL 55

(or Teratology study)

Bees Acute oral and contact study LDso Application rate HQ <50
Bee brood feeding study NOEC Application concentration TER >1

Other arthropods Standard laboratory study LRso Exposure rate HQ <2
Acute: Acute study LCso PEC soil TER >10

Earthworms - . -
Chronic: Reproduction study NOEC PEC soil TER >5

Sqﬂ non—target 8911 n1tr'1ﬁcz.1t10n and carbon NOEC PEC soil TER o1

micro-organisms mineralisation study

Other soil nqn-target Collembol{i/ Gamasid mite: NOEC PEC sol TER 55

macro-organisms Reproduction study

Non-target plants Screening data such as phytotoxicity NOEC Application rate TER >1

DDD: Daily Dietary Dose, TER: Toxicity Exposure Ratio, HQ: Hazard Quotient

PEC soil: Predicted Environmental Concentration in soil

e I VST - HHIEE B e & RESEE A & Sl
ReB->THD. o (KRRGHEIOBERS 2 5 BEFE L X
N OFEEALTF LGN S, SEEEHE T M &
72 TOWDIDEFHATH 5,

© B¥ - WFES-10.15

BNBROTEMERERE (= FRA Vb)) EHee Bl as
HEOD A TER (Toxicity Exposure Ratio, T F7RK4 » b
JEEMGRIREE) & U R, Batkerw Fe
(Acceptable trigger value) & Ml U224t % 5Hli§ 5.
GKGEHIE ¢, BRI (2) v X7hs0E=+h Y
U X 7) ORGSR T — 4 2Rk 6. RED
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il 7 1502 & > ORI OB % BRI OF B DIE
PEETE WG EIE. BE O ASR DT — 4
NREE LD, — )7 WHFLERHME T, b MEHSEE
FHED7-FEfEX NS T v FOEMROEGRERE. 2
AR % & RO T — 2 23 5,
BBRDOT Y FARA v ME, SRS Tl
¥HEE LDso (Lethal Dose 50%) . #5f M: k5% T ldin
KBRS NOEC (No Observed Effect Concentra-
tion) F 723K EHE NOEL (No Observed Effect
Level) Th b, 2D 55, T OIREHN (mg/kg
diet £ 7zl ppm) THILXN B NOECIZOWTIE, &
A B IC RO 2 {AH 1kg 2472 D ONOEL (i3 mg/kg

FRIEZ 2011-1



b.w./day) (ZZ5H L CEHMBIC W 5,
EUDIEZL — + (Fig. 3) OF A i3, WEEEOMHE
REAR S O &M X SRR A d B R &
D, B K OHAKOROETE > ) 4, A4
Ik B OBEFE > 7 U o % 3408 UfEE PR R & % oK
W5, . EUGHIEE TR G (EEAORA 2T
L —Hfn, RIEAORAIRR, FETER) 120 U2
T T VAOBIRE DA, T T TIIREN LB
BETHBEENDZT L A THETT 5.

Total | | Total oral Dietary Vertebrate prey *

exposure} | exposure (food)

Invertebrate prey *

Seeds and fruits *

Vegetation *

Other oral
(non food)

N Granules/baits *
]

Surface water *

Dermal P

o Water in the field *

D

* : covered by Tier-1 scenarios

BEEEN Relevant exposure routes dependent on
the plant protection product to be assessed
in EU

Bl Z1E. B ot FEREE#E 2 DDD (Daily Dietary
Dose) Dit5IE. DFITRULAAD S 005 &1,
REE Y 7= ) OEETE FIR/b.w. IR % O Al h 748
IRECAERFECTRD D, TERHREAV, BURIXIEA TE
95 [LR PT 6 & O rh ORI PD 75 & OF[K]
SEREFZROFINICHO SN B2, KRG CITAIER
EED1ET 5,

DDD = (FIR/b.w.) * C * AV * PT * PD

DDD: Daily Dietary Dose (mg/kg b.w./day)

FIR : Food intake rate of indicator or generic focal
species (g fresh weight/day)

b.w. : Body weight (g)

C  :Concentration of compound in fresh diet
(mg/kg diet)

AV  : Avoidance factor (0: no avoidance, 1: com-

plete avoidance)

FRIEZ 2011-1
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P

PT :Fraction of diet obtained in treated area
0~1
PD : Fraction of food type in diet (0~1)

F 72, MOKENT BBEECIE. WYOERICHEE S
B s & O O KRS 0 i & OERE & M58 L /-
Leaf v 7V & ¥ X O Puddley 7 UV A IZHEWGT4 5,

3 L. ZhoFHEI CTER BEFARUEE TR 535412
3. ISR 2R A8 U 2 R eV E DRI A 1T 5 F
LB, BIZTENEGZE O, EEOMHIRE D
FeMl, AR S HEEM A L % £ & ® 2BIRD
BIBLE!®) X MAMMAL BIBLE!D &\ 57257 — & X — %
IZHED S WIHERENML (AV. PD, PTA &) OFEHIL.
Jiti FH IR I 2 2 3 U 7= BRI X D B R RO KGA
A BIEEFRBEREORE L. &5 WIRENEYD
FHO R RER D B S & — » DT, (EIAREE
TV VT BARBROFE O R ENELEN D,

WL AR & YOS 5. logPow (F
78 7 = —RGEURED) > 3DRIEDOLE. IIX
R &9 % B - WHFLE ORI, A & 5 B -
W FLIH O FEAM 35 & OB WE S & /v U 22 2B W3 Rk
(biomagnification) D&FHi% 175 . AP&RMEICBE$
LEMI Ik, BEAEBME O BYEGHAME L, KX
REBRBOHY BT 2NV THRF Y x5 EDE
KfiEE., BIZZv Yy, A4 v~vrxa, A4 H3IkE
O EAAHEE ORIl % BRI S .

@ NF9.9.19

PHSHZZ I C DI & R 2 T A O I i
&% & 3 UNFAOEBENE Z 5 e ORRERE O
YA, A I I VINF (Apis mellifera) DR2VERI
B RO I ETH 5, HEFHHCHO R
5LV FHRA Y MELDso (pg/bee) T, HifiEE D
T&» % HQ (Hazard Quotient, fitflit (g/ha) /LDso)
ARHAL. HQA50% FlAl- 72581k eTh 5 & ¥
Wrxhs, —Jh. ILAPNIGR (Insect Growth Regula-
tor) DA, NFHHRADFE A3 5 Bee brood
feedingikBR e M HETH 5, & L. YV ZAZFHMETHQ =
50CH UL, ERGRERTH 5550 (Residue) REECEP
HTHr—2 (Cage) #BE. b FJ)L (Tunnel) FRER,
ek 2 & TRAME A 5.

@ JEEE R B (O F 2R <A RHR A E)9.9.15.18)

IYNF LAk, BEENE 2B N ORRERIH O
SEDIMI DR T D %, Ffids K UFHM D Jitk %
L7 ESCORT2H A &V Z FF a4V B IZfh6n, 4
SEDOMEFHREIC K - TG E YRR 2 38R 3 2 2. FEdE
D 2fE (FAMNF O—FE : Aphidius rhopalosiphi, i
Bk & = O—F : Typhlodromus pyri) %, H T X
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e

BRI A A U 72aklii 2 170, BRI R T H
% LRso (Lethal Rate 50%, g/ha) %R 3, fHohi=
LRso & % 7484 (g/ha) 7 5. infield (H¥%A) &
offfield (4 )E2) OHQ (BFE P E/LRs) %5
L. HQ232% TS 72551284 Th % LHlir s
%, BEEEPMEIZIE, infield TIEEUHE B KO L RIHL
i $% BtMAF (Multi Application Factor) % . offfield
TIIEUE,. MAF, FY 7 FEH XU iRk %
FUTHENT S, M, HQREHITHAWT, M8k
DEMMEEHZE L. offfield Al T £ Ak AHEF R
BO0EFELHEES EEhb,

L L. YV AZMICHQ = 2Ch iU, ik EwiE
ZIER U CEGRERIC K 0 B 21T 5 o mikakiR
T, T AMRTIE % < FEREOREYI O HE % FH 72505
(Extended laboratory test) °%%#: (Aged residue) &t
B, WA CORIGRE & & TR AR T S, M.
P UGRERIZ 6 F 2 ATl AEHE 1, LB ORI G IR &
M., indfield TIX EAN, offfield TIXEREFIVIZERE
SN B BN TORIEME 85T 5,

@ HHE .91

NG & 5\ N HEE RIS S RABA AT
b0, REMTH I I XOM, HHMER, BAcX
ST I TS ORI MO A BT .

(i) 33X

v 33X (Eisenia fetida) %A 4E9112 OECD A
THEE AW mEEAER 2 5 Loz ke, T3
R NE PEC soil (Predicted Environmental Concentra-
tion in soil, 15 cm. L% 1.5) OYIHE L OLT
# % TER (LCs0o/PEC soil) ## A L. TER = 10T
WEkeEThsLeHliEhs, L. TER<10Thh
X RGBT b 2 BB K - T8 2 7§
2UEND B, BEANORMBEZ ORI EE Sh
2550 (5t L3fErh DToo > 365H & 2\ ISR OME
FH IO $ A3 4 61n] %8 2 5 556 134628, DToo = 100~365
H I 3~6[01 T — 2354 or — 2 TER X,
DToo < 100 H 2> BI% < 4F- 30l TidASE; DToo, £2
0% EE T B I E ) & BB A 1T S
MENDH B, BHMREBETIX. ) 22 oY F
AA VM TdH5NOEC &FLEF O PEC soil #]HAfE &
ZIiE U CTER (NOEC/PEC soil) ##H A L. TER#A
5% bl 723812 R®eTh 5 LiHlid 5., & L.
TER < 5T s AUk, KA LHEA 72 7 KRB 55
REELEDF T 3 Ik DREMAFHET 5,

(i) LEERCED

W 7 E A 5 EFEL L 72 1382 /R K PEC soil & A&
U7-iRBRIRIE DRSS A U L, R LR B E B &

54

O e A 3 3R AR B DR IRFHERS 12 K 0 T 0D e 34 16
Btk X OSEREHRAREE LT, 28H2 6 &100H
DA LB AR X & D 2 53 25% AN 72 dUX R AT
bdEFHIENS,

(iii) THERAU ML HEB)

P4 14 DToo = 100~365H T, 2D, I I XK
WITER <5 & %W LIERMAYI~OLHE > 25% (O
AL HRDC) 12 A . JERERY 8 B o 1 HE R R
HQ = 20084, ¥ Ay O—fE (Folsomia candida)
FF VL =D K (Hypoaspis aculeifer) D FEHEYE:
AR K> CEERMT 21T 5. 45172 NOEC & PEC
soil & % bk L. TER (NOEC/PEC soil) #35% L-[nl
NERETH D EiHic 5,

FEAYET T4 BT R AR T ¥ &
WA DToo > 365 H DA E. EkakBRD—D& L
T, WHEIGERAN D8 % THl§ 2 Bl 5 GRY i
REA BRI & U2 k% (Litter bag test) (24
Ml #1795, ZOMBETIE, Y2 —va VET
WK DR 5N 5 RIBMEFARICEEARMEIET 5
HOTHRE (777 b —IRE) THUR S - B 5HE Y
ICFTEEOEZIRE L, 2 D% 1AM LA Rk
FaFHE DRI A HAR LT, HEEOWKES6~125 [
FEIACERR ) 1 SEAL PR R X & PR U 2 03 5 Gl 9 %

® FEEERIHERS 9. 15)

RSVl - JUBRA, RN T DN 7 &R EE A i
US55 RO TR A BEE 55, 35 - 35
& EOPIHRHE 2 2 ) — = > Z WG B 5 1B
RS, 6~10fE kM % F\ 7= F R AH B DR 22 & 50%
AR ER (g/ha) % ROHUIE & T 5 5 28¢
B, BPoEalBRIZ S D < 5 3BeBE & o 7 BRI 2 A ifh
TEMPIR SN T B, BREAICRE L I A28
2B L EORHli 2 EER E B .

® PO

FEERAIPOEIR S (Wb S ELEY) » 68
Bt THEYITER & 2 O IR e B A 4R TR X
DR (RE) 12oOWTid, ZOERBELE %
B E A, WERHET A2 BER D 5, R L &
T10%LL_L7Z D & 7= EENHY  (major metabolite)
TR RER 2 & 20 U 7235l 217 5 A% 10%A i
O (minor metabolite) {ZDWTid, Hil X e
PFALAY & 0 10f558 0 L ARGE L 72358 OIRAE A
A EBBEEIRATGHL GHET 2 HEfThbh T 5,

(2) KH

KEE G CEPARHI O R & < 2 BHH - WL
NF I K OIEEERY R T O RHAMG 5 5 fo K OVREA Sk
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1155 Data requirements and parameters for exposure/risk for the pesticide registration in US (Tier-1)

Taxonomic Required data Endpoints Parameters for Param.eters Level of
groups exposure for risk concern
Acute: Acute oral study LDso Dose-based EEC Dose-based RQ 0.5
Birds Short term: 5-day dietz.lry study LCso Dietary-based EEC Dietary-based RQ (0.1 for endangered species)
Long term: Reproduction study NOEC 1
0.5
Acute: Acute oral study LDso Dose-based EEC Dose-based RQ .
M . (0.1 for endangered species)
ammals
Long term: Reproduction study NOEC or Dietary-based EECor  Dietary-based RQ or 1
(or Teratology study) NOEL Dose-based EEC Dose-based RQ
Bees Acute contact study LDso - - <11lpg as./bee
- Seedli tud; icati
Non-target ee m{g ern.ergence study NOEC Apphcatlon rate or _ <95% adverse effect
plants Vegetative vigor study 3 times EEC

RQ = EEC or Application rate/Toxicity endpoint, a.s. = active substance

HEID, 12, 2D DT A DL M IZFI 3% (Table 3), J
A7 ZFEU LR TH 208, KIETOFEIkfETE
FNOEEN XN TOEONRET A5, £7-, ¥
BEMEIS R, REPPRRE/ DV FRA VP THD
RQ (Risk Quotient: TERD¥i%) ZFFHL T\ 5,

@ B - FE D 12, 19-22)

EIOMHFREIC L > T, BE2ME (2 X 2 H 17,
) VY XFEREAEONT A 1) OO
5. BH2ME (2 v wXT. vAHE) O5HENR
5% X OB ORBROFA DT E K 5, W, 1’
REFIOWEE TOFHPLEANEHOLEIE, 2RO
5RO T — 2 3ARETH 5, — 4. WiFLHTI,
b MEREBEHME CHEE SN D T v F OEMEROERS
PRSP 2 (A B AR 2 & RIIEABR D 7 — & % GEAfl
U, T ORI CHAM Z V72 2kl g &
NWROOND2EEDH 5.

SR IS SN 5 B - FLHOEMEAER D
v PRA v MIEMEROP 58RO LDso, 5 H MR £
i Bk (BEEOA) D LCs, ZhEIERERTld NOEC %
WUNOELTH5b, ZhoTy FARA VY M, BiER Y
YR EEC (Estimated Environmental Concentra-
tion) &IBLTRQ (EEC/Z Y FHA v ) %25
L. HH¥EELOC (Level of Concern) & DILE AT,

KIENZ G EURBRICABE LD E N (EEEN DA
2T v =8, IIEAORACE, ) 1ISet
7Rl F ) A2DRH B, T ZTIFEENDZATL —
AR DL EIZ DN TR S, SPEROEHE AW TR,
BB KOS &/ Hils KOO Rk
B4 ZPNZHIE X 4172 Short grass Rfd -, RBHEED
fH % R Dose-based EEC &, T FHRA ¥ b &4k
Y A ZWNHHIE L 7= Adjusted LDso & % Heig 4%, 44
R F K O RIS AW, BETIAHE
fH 1R Dietary-based EEC & =¥ FHA » b (LCso,
NOEC) #%. WiiFlH TiZZ4uUil Z Dose-based EEC &
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Adjusted NOEL % i § % . 28 EHITRQ A LOC %
Bl o 72554 BT RO ThRE DI, 415
BOEME (BIrhERiia &) ofsdbaick . B
L AOVEEIIC K B mRaHli X 5 B HIZh b, Th
TOREMIZEREIIRS LA, WAL EH L2
Ak & FEf L CRRERMi 2 17O e 5 %,

@ s\ 1D,12),19-2)
REDFRSHEIZE ST, A4 I v IvNFOa%
TR DB T — 4 BN L 2 B, BRI W
53TV FRA Y MILDso (ug/bee) T. LDso < 11
ng/bee DAL, ERKGAERDIKH: (Residue) aERRSZ
KA D H5EABR & 8 U 7= Rl s B & e B

® FEEERIRE 1D, 12, 19-21)

INF LRI I & > T, Tier-15FM (A7 E )
o nF AR KOV EERBEAVE L 55,
i & 5 VT EEC L ~NL O 35 E Tk 4 110,
TERUE IR X & 0 o € 25% L O Rt B A R &
nAaud. DI BRI CEkakin & U CHERHBEM: 4 5T
i~ % Tier-2:ABA . Tier-3ikBA & L CHIEABRIZ & -
TR 2175 .

() HA

HAIZEB 27— 2 SR B ONLAEMRHIT ER. 3
VNF, KRR K UE T, FESEICBM L 2PN
DEENFEA 52— T B ERANOE RN 2 2
FHIZITbI TH 69, BRI TIX, ¥ — FEHlio
BITHS | B S NOLADEEFHIEIZ L B ) 208
BZiEE>Tn5,

D BX1.2)
SERE PSR A F2 b U, aRoaErE (LDso < 300

mg/kg) A0 bt RSB AT .

PEAFIOGEIZIE, EEFHIIARTH S,

55



REOEBERRICE T ZHEFTMICONT

e

@ INF 13), 23)

Tl 35 K U0 FH B LR A~ R Bl Oy A
5. A Iy IV NFITHY ek R (SRt
AR & 72 3 QPERAGARY) %2175, 227220, RED
AR En DL I YN F H UL RHR TR
ENBZEND N EZONDGE B KAl BE
< Az s EHEERNTOAM) 12 I3ERERAE O
FRERE NS BPEEERBROMR, wmOEEA Y
5N 2 AR MG 25K 54 %, LDsofii A 11
ng/beell k. & % WERIE SRS I V) B i dE
THEDRD 5 NAWGEIZE, FEEHEBAE TS
%

® KRR L.2)

GV -= FRONADPN (e-BORw (2PN 1@ND) -7 &iL
OBl 2 SEkBRA KD 5 5. fliERIE (WHH.
FAE, WAH. IRAH) . FEEE (REH), v
H. figttsy =8 (#=H) »52H 3L Lzt
Pre UGEIRL., RIEERHREIC T 2 RGHEE TR
PRV 217 5 o SERMERBROAER, 5ROEEED
WD 5N B LA MR R®D 5 B FEMEA I
Liicid, HERHEHBAETH 5.

@ ?13), 23)

=2 S LR INE IV RS SIS S gy | (T ON L /A
ROFELIGH T 2 bR OERERBR 21T 5. 72721,
JEEOAIIOMH LA E» S, ENRELET 2
e LIZK D YRERIEICEETR SN 5 B 0 Ll
S pima il Rl B < AZHlE LN TO
AMH) (I3 ORI Xk E N B, StEREE
AERDAER, MOFEVEARED 5N B 5a3. R
BRIrE O H B 24658 U 723 AG i ¢ 2 ikl 217 9 .
BRI OMR, BSOS,
HIIAETH 5,

3. REDEIM

TFHNZ T F< 2 5 A X7z ROROEHifl 4%
TS A, HARBREL, Wk KUERROEH <. /15
FRNCA L RDZ &, TOMRE LTS 55
BV OO W X A 6 BUT R (AR REAM TR 21
R4 LBNERA S D | PSRBT IE O B 2 2 fif
78 - BEt, W - REMTDI TS, BilZIE EUT
HIIREE % 2 FH 9 % 9012 K O Fidin | S PRSP 7 R FA
1278 o T 7=k BH T JOMFLIE Y 2 2 Sl A
FWR L. NRIEMORBECIEE, REOHEMT LS
FEFIGEI, IE OIS BERE X D 2 BIREOD ERESAIN 7 ke
M ZhE A A b 72 AHH KRG S ) A
PEGEEA SN0, & 7=, JREMETEE, IV
F B BT LEEMIZONTE . ESCORTS3 29,
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ICPBR® & % W I IRISO A E DT — 2 ¥ 3 v T CHE
RHMEICBY T 2GR E TH D . 25 OF)IA) & B
F AP AN CB S 5 EU Y 2 5l A4 42 2
FFaxY bOWRGETORE L H 22,

—J . BREOREEO B L X 5, KETIEm
WEDFEHERTE DT, Songbirds ND ) Z & % B 1T
filid s 22 A H ORI GRERAKD 5 &k 5
12572 (4%). Red-winged blackbird /NI T EH 5 X
PSR L PR S 7z, WA THET 2 B E &
L EBO P EOEL &6 BRZIZE 2N . EU
TIE, MEr B K B NGl OS2 5 < I T A
FTfiin o hh, BHESHERMZGRBEEHON D
7 — 4 OAREFMEFENE RO X b L UCEIME LD
B2 & FHERBIE H 2 5 4t 7210, /-, LRHHERE
SCIIERE I OFER (TIERAEYEER. AR A
B%) OO PN OWTHFHED T iSRRI
N5 7 — 2 % lBREEREB ISHARE 5 &8 %
EH 52,

AL D NI BBLG P E 2B 9 2 il Eh i T,
KIETILEE O N EL (ED) fERHOA KA R
Fidd % 72 DN R P B 2 0 ) —= v T a s
5 4 EDSP (Endocrine Disruptor Screening Program)
DAKEE L, TO—BRTH2Tier- 122 ) —=v 7
T — BRI 2009 F 2R S TR TH 529,
EDSPCi&, T2 tuyy, 7 Faryds0ngHik
BRAINE VIZBET B8RRI 5 BRI A R & L
T, Tier-12 2 ) —=V 27 & Tier-27 A b D 2BPEDA
BRAHI AR LT3, Tier-l 22 ) —=v 273, 4
DGR T 2L FWEOEHOME 2 HiVE L
7= 5FEFH D FRER S N (in vitro) FRER & 6FEZHD B
(in vivo) FRERL DK &4, Tier27 A M, LW
BOEW T 5 H 5 R B AR T % DR T,
BUEZ DN MERGERFEEE N T 5, ThEDHT
RIS RE AN D B A SR E ISR T & 2R3 e M
R E LTRIRS6 N, BRIEAMO 7 =)L & A
7oA SHZE REGABR  (Amphibian metamorphosis assay)
M Tier-12 27 ) — = AR EN TS, T O
HH ORRMED A5 63, BEIAER CHEE LA E D
T OMAETANOK B 2 Ml 28NS, hTLEH
W UGB OBEBRESH L W5, 2, BEAY
DZEFUN Tk & U C RS2 B R B 1 23 Tier-
27 A M & LTHFEHTH 530,

—Ji. EUIZIRAW TR, AERBRITK UIIERIT
P - ARtk - EDAER 25 & 3G s B E RIE 1L
BYO L LA AER 4% —HOHUE (cut-off crite-
ria) # BB FHRANIEA T 2EMETER ), =
RO w BN & 3B O 7= 2 HEHE L U TR A
MEIZR 5T,
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PEIR A RERSEETMEIC H T 2R REER. AR
Ak DR

1. BRHBROEMFH

IR L U TOARD MG b %\ SERBIZEE) 5 5 |
LBAED—E D RIS DN T & BRI RER AN DB
BENTz. UL, WAL & HI 7R e i Ul
EEMETHHT, ZTORENZRTHEITEZEUTO
Bkl L MSHET§ 5.

(1) BV Faxs7cr0IYNFHRER
BHEFC) TaFe 7 20O I YNFREIZHT SR
PERPEIZIERICHI< (24 2 I UNF, LDso=T74 ~
>100 ug/bee). £7-, ¥ Futs 7 = ViREN25
ppmiZ7c % &5 ALERE (fER) 1SRinL e =—
(WETE) 1SHREE U 2328 W TR S PSR LTk
BT H 57299, 12720 YA EBRIHE L€
BRSNS REERRGHICh 2 F» 5. FEE
OB AME U7z I YN FHRORBE B L OEREIZ K
IEFTHEOAEL L DRI L T BN H 5
LELbN, ZTOHS. (SRR TH L IV NT
OFE, bbb, au-—ilkiF 3R x%
DNEFEARRLIREESEL, RO S 24 HKEE %
EL., HIZHTH 2ER/EH 2 EM»D EF< 2L
F—EER X B 5 3980 i EORF R HE A E RS B0
Ndhbd, £, EEOHHGHTIE. MR DER
KL L2k 5T I YNFOEFEOAH RN DOIE
MR B 5%, TOHANOREL VEE LS, —J
T, IYUNFYHROBEITER %2 Y TTRBRORE
WMaT 2 b HA4 P74 URanEIS, IUNFICH
52 [EIBRA 2 FEHERRBRTL 3099 2 2B 1B T A4 v &

1L Outline of the honeybee field test for pyri-
proxyfen focusing on brood and colony

health
Test Organism: Honeybee (Apis mellifera)
Test Unit: Colony (ca. 60,000 — 80,000 worker bees)
Field site: Germany, 0.5 ha/group, 3 km distance full

flowering Phacelia tanacetifolia (bee attractive)

Test substance: Pyriproxyfen 10%EC,
active substance: Pyriproxyfen
(insect growth regulator)

Oy

Test group: treatment (75 g a.s./ha) and control,

4 colonies/group

Observation: bee flight activity, foraging intensity, dead bees
(hive and field), brood development, frame
conditions, hive weight

FRIEZ 2011-1
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BEEW Photograph of the test substance
treatment to the testing field

B Photograph of the honeybee hives set
aside the testing field with dead bee traps
in front of their entrances

FER LTz, Thbb, I YT OIEPEA E ki
W1 Phacelia tanacetifolia %A\, 7 OfbAlic a0 =—
LRV 10487 S e A O b= 1 [} - 72 ek |
H454L L7 (Table 4. Fig.4. Fig.5).
SHEHIRIE ) TaF e 7 2 VOERART Vv v L,
I 0= —NTOBM L T 1 LF — i8R 5 K OB
DOAREE SR E S E A, FEHEN 2B/ ik BR kD 1~2
JE]SD.39 1 & BAM A IR U 7= S8 A% 2 A &
L. Z OO EIEDAE, PG K OFECEk
B SBNTHHRRBEYA 2L EBIRTAE o= —
Rl KUCYHRHE LMLz, IV Fao=—F
B ZIC K0 fERICR 22 h, SN —E R TPHE T %,
L EWeDEIN U 22 e 0 INE SHE T L L. IR(ks)
HUIN BRI IAET X 6 H #2120 32 & 4L st 20
w-BEETLEL WE) FEHbIh, 20120%
IZPHE T 3D HEBM O TS, ZOREHA 7L %
BEZ. WHR OIS 5 W0 IISHRONE I T\W5 &
LD A TOHRYE Y AW TREL (Fig.6). fil%]
YILH O OFE & 294 7 LBlge§ 25T, Sho
FH N B FEF I L 72,

ZOFRER, WP TRE L2l Kok g, ¥
V7ad 7 o RIS IRIX &[RRI A 1 R
ICRET S EMMER SN (Fig.7)., —fHleLT, ¥
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Marked larval cells in the Development of larval cells

pre-exposed colony at Day -1  into capped cells (pupae) in
the pyriproxyfen treatment
group colony at Day 7

BGEENM Photograph of the individual monitoring
of honeybee brood development by mark-
ing cells in the comb

m Control
[ Pyriproxyfen

—
1=
(=]

Average brood development rate (%)

egg-adult larva-adult egg-adult larva-adult

1st cycle evaluation 2nd cycle evaluation

Honeybee brood development monitored
by individual cells in the field test for pyri-
proxyfen

) Faky 7 o VHEEXIZ I B R EL T A & B
2T TOHHRINE v IL D%t % Fig. 6 128, 44150
BRI N T2 U ENEICIE TR E O Wi A& RE
L7-HERT L OEZLAHERT X 72,

F72 IUNFOERE LTI —NTOMLEM
RITIUEA S R & & & THEMA LD 5 SHHERR
ENBMD . au= -1k EBREOZAIZHUE
IZRIB LT, BRI — P IS AR A LI Tot T
AR L AENE2HELEMENTNWE3D, ZIZT, %
D&% 2 b v AKX OB~ O E B 2 B < 4.
HAHOAERH S~ DR e 2 5 H DL LBIME & & 7121238
FIE 9 2B T A v 25T % & i, iR 7%
W EAHA LI dead bee trap (542 & HER S 7238
A A BT % 2358 : Fig. 5D/ v 5 F —E8%5)
FEE L. SECIREEZBISE L7z, b T v 7 %k
ICE= 2 VLTl ZzE) Tudd 7 2 VAU
HOaa = — O R RN, T (BIk)
K0 EHHEIARL RUT, 2D, URIX LT
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D, IT=Z—~ADZ L ABEMOENVIRILTTE) 7
T %7 RN K B SRR OB A 2 A i
rOENTz,

B, RREFIICHNE L 22 RS RISV TS, B
TaFy 7 2 VPEX & MR IT A ASIUT,
A R MM 2 HEIB A0 517z (Fig. 8).

501 —+— Control
—a— Pyriproxyfen
) 40
S
=
® T
(5]
z
o 207F
2
jun)
10
L 0 L L L L . )
-10 0 10 20 30 40 50 60
Days after treatment

BTN Hive weight changes monitored during
the field test for pyriproxyfen

INEDOFRERN G, OB LIRESZFT T
) 7aFy 7 VZIUNFYHOREE BV = —
IR U TR A AT T RE M IR W IERE T & 72,

(2) =27 x v b L — b OIERERE B s AR
BRI FRBREE & 135 e D | MR IR D BT 8
P, BRESHENM A2 EDANBIEXE T, Th
5 OER DI A B 9 B i B OFRTE DO ZE B
WEERITLYZLEL6N05, ZHCB# L, EUD
FERE 8 2 Byt D BB 6 0 5 BT A STAM S HE LS.
Bk U 72 & 5 ICEFEREE DU M B [HI5N  (in-field)
EHIGNOEMOEAIRTH D RO FY 7 MZkD
WIETH 22085 S 2 (offfield) & TR
0. HIE I VELANODIEYE, #%E I3 REYRICE
HTE BN TORIEMEHE SN TS D19,
YL 2a4 FRFBRAOZZT 2L —ME, %
ORBIEHED 728 7 K TIT - 2 @KEABRIC R T e —
BROREHEM AR A M o LA T L. seBHIE T
TFRFEHEIE L & h > 230 5, WHCOREEHlR
BRAFEMmL., YHOREEEMEID L4 E Lz, B
RER AT OIS H 72> Tk, EUBSRHES B, il
KU R & ISR LB 2 & - R S
T COIREN R B O E AT 5L L, FI
PR HHE DI 7 2 W35 830 T O & BIREIAT 5 A1,
JEH R TH % 15 ga.s./haikBR XIS 2 OREL (K 7
b)) AMUGEL 727556 K 1081.5 g a.s./ha DiRERIX & %
720 (EHARRE QT (A FHEVEBY T h 2Tl HE & =,
7 2R REH, FAMB KO othoffiagic
Mz, SEEMSPENEY TS 2NF=7 ) vF &8l

FRIEZ 2011-1



1R Outline of the apple field test for esfenval-
erate evaluating effects on non-target

arthropods
Test Organism: Natural arthropods in orchard field
Field site: France, apple field, ca. 81 m2/
plot x 4 plots/group

Test substance: Sumi-Alpha® 5EC,
active substance: Esfenvalerate
(pyrethroid insecticide)

Test group: treatment (1.5, 7.5, 15 g a.s./ha) and control,
triplicate treatments (2 weeks interval)

Observation: abundance of arthropods by appropriate methods
(leaf sampling, beating tray, visual check);
predatory mite & their eggs, aphid predators
(e.g. lacewing, ladybird beetle, predatory bug),
parasitic wasps, other predators (e.g. spider),
prey (i.e. spider mites & aphids)

BEEEEN Photograph of the test substance treat-
ment by hand-held sprayer to the apple
field

Predatory mite Parasitic wasp

Larval lacewing
(aphid predator)

Predatory bug
(sucking on an aphid)

Adult lacewing
(aphid predator)

BEOEBLERRICH T ZREFNMICOVT

SO HITH AR, BEAREIC & B RO & 4
&L 7= (Table 5. Fig.9).

BlER X kD —15 % Fig. 10 12/8d,

M & = O EIE AR X O R Hil) 2 2812 L
NTHAGE A 5 758 L1015 g a.s./halX T3 7
BT 2580 5728 DD 1H DI HELELX & 6] L~
OffAEEIZIIE L, 1.5 g a.s./haikBRIX TIXEISH
FHEUTHEIRO SN aEr -7z (Fig. 1), F7-,
RIS L =Bt 2 = oilg e +alcit i n<
BO. MG 2 BRI & 0 R BN RIS 2
fEsl T 7=,

sHHraykEOT ) v HEHEOMEKT S i
PE& = L [ARRIZ, 7.5% LK U'15 g a.s./ha X CHUM I %
V2 IREALIHX (2 b~ I 2 (I AR SIS T 235588 B 7z 28,
EE I3 MK & 50 F &t D2 CILME AR &
%o 7zt MERERX & O IO TGEWATEE L T

3 treatments
Ll —s— Control
-a 1.5gas./ha
—— 75gas./ha
—4— 15gas./ha

Predatory mite / leaf
oo

0 . . .
4/30 6/19 8/8 9/27

Date

IEEEEN Number of predatory mites during the
apple field test for esfenvalerate

Ladybird beetle
(eating aphids)

Predatory midge larvae
(sucking on an aphid)

IEEELN Photographs of the typical arthropods observed in the apple field test for esfenvalerate

FRIEZ 2011-1
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k0. Btk 1y AR CREAE ORISR T =
7z (Fig.12), F7z. Z OHEMIZEHAEYTd 0 BENE
HCH27 ) v FEAKOEKTE S —-HLTHD., I
EEIEOLENREBRI BT 5 23 7 7 vy OIKEED
FanCiELLE. T IHIREORHAME S
DIAFEBIE TIZT 27 = V3L L — b AL 3 2
T3, fl (FHREO7Y) vF) NIk DTS
DO RHEVEARIE S h 7z,

30 ¢ 3 treatments
I —=— Control
—=— 15gas./ha
_ —— 7.5gas./ha
S 20t —— 15gas./ha
~
z
8
T
810
4]
<
<
0 w
4/30 6/19 8/8 9/27

Date

IEPEEE Number of aphid predators during the
apple field test for esfenvalerate

Table 6 1Z/8 L7z D, AREAYREOF AT A 5
[EE D B 7 1 TORERE A 485E L7- 1.5 g as./haif
BRX I CH D, EUICHT B EomELLT©
O ¥ K UECR R T H 5 15 g a.s./ha D 3[EIEH
TE, WThOEWIES 1 r ALIADEHE A ER 9 5
. JEREREE BSR4 2 RN AR T 5 EAT
x 72,

1LY Summary results of non-target arthro-
pods in the apple field test for esfenvaler-
ate

Esfenvalerate treatment
15gas./ha 7.5gas./ha 15gas./ha

Recover Recover
within 1M within 1M

Predatory mites No effect

Recover Recover

Spider mites No effect within 1M within 1M

Recover Recover

Aphid predators No effect within 1M # within 1M *

Recover Recover
Other predators ~ No effect within IM#  within 1M #
Recover Recover

Parasitic wasps No effect within 1M # within 1M #

M: month, #: possibly indirect effect due to food limitation
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(3) 7ui 3 FrOLTEOHEY RHEEEETHN (Litter
bag 7k f#)

BEEH 7 ey 38V ISEERED 1A 7 AR T,
WFhOEMRII L TEEEITH, ¥+ 33
14d-LCs0 > 1000 mg a.s./kg. 56d-NOEC = 3.750 kg
as./ha (5mg as./kgh™M). THEMA25% 2L X
L > 10mg as./kg DRIFEERBPB LN TED, Z
hoDF— 2 &% 2 5 & HEEYIICTT 3B
BRI WEEZ S, 7. FEREONEH O MEL
il e i<, Wik % 1R DT 14F- A
(349H. n=3) DFERPBELN TR, THEIZKS
T hRBRRMERST A AT BT 5 v REE & R S T
72 S, KOMEFELE TEAERRNOREM 2L
Th< %, EUBRESTEXRRE LTEDT H6h
1T OYEIGER % Sl 3 % Litter bag ikl & I X h
B, XTI EA D D% F B R e B iR & 52
fiL 7= (Table 7).

1ELIEYA] Outline of the litter bag test for procymi-
done evaluating organic matter breakdown

Test Unit: Litter bags (4 g of dry wheat straw)
Field site & Switzerland, 25 ~ 30 m?/plot x 4 plots/group,
Season: May ~ November

Test substance: KIMONO® 50SC,
active substance: Procymidone

cl O (fungicide)
Cl 0
Test group: treatment (3.752 kg a.s./ha, 2.5 times annual rate)
and control
Treatment: spray the litter bags on the test field, buried in

the soil at 5 cm depth & marked the position
Measurement:  Ash free weight of dry residue of straw
(1, 3 and 6 months after treatment)

TR U 2B R O I AT B A Rl S 5
B C. [ O L BE I O A Y o R ORI B
L7z2=— 2 5k Cdh 5, TL4 119504 AH 6 138
ERERM AR TR E LTHAZ . SEIEORERINE
ToRE s & % &8 7= 5o Ll e & A kk 4 52 #7006 %
RINTHB0, iz, HEIZBT 2 HBEMO 537
12, HEMEMOAL LT PELVRL =L 570
~KAE Y (RR0.2~2mmfEfE) . I IR
V2T EDE HITRI ) (1K 2~20mm F21)
BEMNEE L, £72, AN &> B Lo # 723
ThL I IZDES I HEOHHE - B8R & 7251
A & B A 2 %5 5 7 E bk 2 2 BRI A EMEIZBAR L
T30, 2507286, LHEICE T 28y
fEVE I3 RER D DO EE LSRR T H B MG & BRED
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I BOBREITEH LA ARHG & S A %, Litter bag
RERT, BRAANSTA QY Ay L 20N %t HEL I
\ZHH A T L — MU L 70 B L (Fig. 13).
PR U R ARIEHIZH Y ) v LT, Bk 05k
TEE A IRBEK 2 & o 5 Ui 2 Sl 475 940,

IEFEEN  Photograph of the test field preparing the
nylon mesh bags containing litter

ALK J5 KOV 1 v 3R VLX) 20 B R
DIHARZRIZFig. 1418958 0 T, MiaABRIX 1 23E O 36
BoNY, LR 6 H%ICIE 70%D BAF A 3 R A 6
. FEHEH OIS IZ AT S TR OEREMERC
WIRE 22 WA ERR T & 72,

100 ¢ M Control
M Procymidone
i\:‘/ 75 .
&
IS
=
g
= 50 +
‘D
=}
a,
g
S 25 f
[
a
0
1 month after 3 months after 6 months after
treatment treatment treatment
IEEEIE Decomposition of straw in the litter bag
test for procymidone

2. H-eRUBALZOEGKE ~EHIE/EDIERES
SR DIEE~

KENZFs51F 5 EDSP Ofafr DIEA, BRINICI T 1L
PE OB - B - 7ol L OHIFRIZBY 3 % REACH
(Registration, Evaluation, Authorization and Restriction
of Chemicals) FHI| % 238 GALHI] T D ED fEH D&
i %k, [EN o SPEEDISIZ it & ¥4 % ED MR
af e &, A RICED ERICBE 4 2 Ml A\ 5T
Wb, ZOKD sKom, EDIEHAZRTEICHIT 35
O ETEREERBRAD 7 A OECD HL THE®D 5 11,
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ZDO—B & UTEHD 2 BRI RS O %8 23k
MENTOBHIPETITIEE > Ty, —F, BHO
FRIERHIROBATE & et T35, MEEF L E Y
BEELIZB 9 2 Gl RSO ME 12 X, HEER L E Y
%ﬂﬁny?»%ﬁm#é% WEENIIEF 2D

o ME—DHENER IV T ¥ HEELEFH O Sl T35 1 3 2AE)
%’&)ﬂb\ém vivo iDL, FIENR - RO, TF
Bk IR, B ROZ# 5 L OMEN A
T5%, BEISHT2 EDIEAAT Vv LOHERE LD
faifE 2> D RANIEIR T X ZEHIR A H AU, AlOF:
P 7% B L0 4098 T % ED AR % WM 5 20 ikBR
HEtO—EhTE B, 22T, BHEIZBT 5{LEWE
ORHEVE B L OWHEME RV R O 18 50 51l 52 % it
T5HE L7,

=AY XTI B HEME ROV v BRI
T HRMEERE S LT HIPTEBIZ & 2 Rt (2 v
7 AR OMFEFHEZIZEH L. ¥ X7 DOZKEINC
HEVE & 72 3 HUHEME R L | VRS (84 T 0B VB
FAMA7ay (TP). By 7aruy QM)%F
5 U 7= LI A OSFIN 16 H DA % SEMTZBIER L 7=,
®%%\%WBEEW%%5?éECWE%ﬁMU
16HIRD 7 a7 HREAFHEXICIRF LS Zh L. IR
MR I & MiHE ORGSR E DI 2 1 5 a2k
AR U7, —J5. WIN13H O TP 501 H 12 CA 4%
5% (CA+TPIX) Z&T. TPHHIEE TRY 6H
7=z a7 AR OZLA CAIZ & DINHI X 5 H %
57z (Fig.15). ZOZEBTHFEL 720 a7 Il
HexE O BB % RIS 2 i, mifE e
DB AT Z 21250 7249 (Fig. 16) .

WIS, 7 a7 AR PRSI S B A S ild
BHEICHEH L, HEEALE Y ORI AZITREL 22
a7 7 e oM E i, BES e O EE AT
Lo F Y HBBERIG AR ARG L7z, B
L2 F Y EROTTPR B KO CA+TPIX D 16 H ik~
a7 A RO ZRA 21T - 7285, TPXOFEL
7z a7 g LRI RO L 2 7 AR < KIS L.
CA+TPIX T Z DRI 2 5 5 AW 522
L7 (Fig.17), ZORIBOETEZEH L, v a7
IR OO AT TRIRE X 72 D DL & F Bk I iR 0D ]
B % SRR 2T, v XIS B HENE:
BXOPUEEALE ERE KD EENICFHETX 3
HEREL7ZY (Fig.18).
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Control

Hematoxylin and eosin staining. Scale bars = 30 pm.

CA+TP

L = cloacal lumen, E = glandular epithelium, SE = surface epithelium, L = glandular lumen

IEEETE  Sections of cloacal glands of Japanese quail embryo treated with corn oil (control), 300 g of testosterone
propionate (TP) or 75 ug cyproterone acetate and testosterone propionate (CA + TP)
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Rate of the developing glandular units (%)

Values are mean +SD (n=10) of the ratio (%) of the number of
developing glandular units to the total number of glandular units.

*% : Significantly different from control (P < 0.01)
## : Significantly different from TP group (P < 0.01)

IEEETN  Effects on corn oil (control), 300 pg of tes-
tosterone propionate (TP) or 75 ug cyprot-
erone acetate and testosterone propionate
(CA + TP) on the development of the cloa-
cal gland in Japanese quail embryo
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Scale bars = 30 pm.
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Control CA+TP

Values are mean + SD (n = 8) of the ratio (%) of the VVA
lectin-positive area in the unit square of the cloacal gland.

*% : Significantly different from control (P < 0.01)
## : Significantly different from TP group (P < 0.01)

IEEEEN  Effects on corn oil (control), 300 g of tes-
tosterone propionate (TP) or 75 ng cyprot-
erone acetate and testosterone propionate
(CA + TP) on the appearance of VVA
lectin-positive substances in the cloacal
glandular cells in Japanese quail embryo

CA+TP

L = cloacal lumen, E = glandular epithelium, SE = surface epithelium, L = glandular lumen

HEEA] Sections of cloacal glands of Japanese quail embryo treated with corn oil (control), 300 pg of testosterone
propionate (TP) or 75 ug cyproterone acetate and testosterone propionate (CA + TP) stained by Vicia vil-

losa (VVA) lectin
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