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Monitoring drift of fenitrothion MC, following application by a radio-controlled helicopter on
pine trees in Akita prefecture

Yujiro IcHIKAWA, Midori SAsaki, Katsuhiro TaBata* and Naoki MoToyAMA**

Laboratory of Pesticide Toxicology, Graduate school of Horticulture, Chiba University,
648 Matsudo, Matsudo, Chiba 271-8510, Japan
* Gifu Academy of Forest Science and Culture, 88 Sodai, Mino, Gifu 501-3714, Japan
** Present address: Nodai Research Institute, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-ku, Tokyo 156-8502, Japan

The present study monitored spray drift, deposition and residues on branches and leaves of pine trees over time
after Sumipine MC® was applied by a radio-controlled helicopter over pine trees at Katagami-shi Tenno,
Hamayama-chiku, Akita prefecture in 2006. As bio-monitoring of the spray drift, the mortality of the housefly in
various locations was also observed. Fenitrothion in the atmosphere was trapped at several locations within and
around the sprayed area using a Sep-Pak PS-Air cartridge, which was placed horizontally at heights of 15, 8 and
1.5 m above the ground. All atmospheric fenitrothion detected was below the permissible limit of 10 ug/m?, ex-
cept within the sprayed area. These results imply that the Sumipine MC® spray poses little health risk to neigh-

boring inhabitants. © Pesticide Science Society of Japan

Keywords: radio-controlled helicopter, fenitrothion MC, drift, permissible limit, health risk.

1%

MR O TRHEE & LT, BETIE 1977481 TR L
R EE | (5 ERERRYEE) D AEIE ST,
B, BIEANY Ty —452RoTY /¥4y Fa

Jill]

T AFRXDONE ORI HRET 1M THRANY LK BM 0l
PikRIcBE 9 2 EAAMEER O e OfE ] B XU BARRE
W 32 BRI THREET - 7.

HTEOHEHEL | T 156-8502 REUMEHARME 1-1-1 &
REBEREE AT
E-mail: n3motoya@nodai.ac.jp
© Pesticide Science Society of Japan

VEET BV )= 5 I F) 2HiRT B HEER
InTE7, UL, ANY 277 =i XA EREAIL,
JERBEEAEDRIACBHATEL LI RFEDLH B NE
BEHFOX I 15m LELVIBETHbh S, B
BB~ OEFOMEAHER S N, FOERPEBRERI
EOREBICER L, BHERTIE 20024EICHEANY IS
& —IC X BEHTAT AT U BiEN S 5 D, folt, Hilk
IZE-TlE, JOMBEODILEEZ N A EBHERIE
ANV ATy —2BHOEHRCYOBL2EI AN T
7. UL, #iBEGPEANY) a7y —THE S I
RN ORBUZB T 2 FRIELT LS TRETL. HHF%E

NI | -El ectronic Library Service



Pestici de Science Society of Japan

46 TIEZERE L

BB A

FETHE, HEBAAIZ DT 2004 4F & 2005 FEICHERT X
Ny — LRI B HERRE) ) EER AR T S
kT 5 7 RORMEREZHAAEL Y, ANV TS —
BAIZ OO TIE 2005 SRR T7 = = b F4 VHFOD
RELFBIZ OV THA Y 29 L TEk, AP, 2006
FEICHHE TR EHRN O 7 DIZEANY 37 5 — % H
WTT7 = baFdr MC® ORBBEEANERS W&
LT, RMEBEREETLEAHNELTIT-726DT
H5, AEHEAR, SHXBABIOCHLIIET2, EA
BRSO 7 2= baFi V55 I Z DR T, Ak
KOEERBNZOEM O 7 = bt sy Y) D,
KERYITOBMMIMED o OHFEG, HErooFmEIHox
PREE, ETE, A ZEEYE U TH LR
NAXEZF Y V7, 5 TICORECMNSE LULERNERE
EEBSHT LI

&L H &

1. HHEEH - SEREoVICHAERRB

2006 4 6 H 25 HICRKHIRE LK EE X 5 B 0%
B REOMMKITH LT, B WEEBROHIT, BANY
a7 45— (Y=< B RMax Type II, HHAIEMHEE LIS, ¥
TAFEEBR RS Ik ABAEN TR, BRI
Tz buFAr23.5% EEMES ET AR I54 2 MCR
OS5 EHRETH D, BWATRKEE30V/ha TH - 72,

4 H OB OHIER % o e E S O E % Fig. 1 (H
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FUHAREANEENB XS ITHKEL, 1~6 ZHEM OB
R, 14 & 16~21 FEMOEER, 22~24 FBEMOERD S
#100m, 25 IXFEMIOBER D 557400 m OHE TH - 7.

2. REE
T b v AR TR AR, R, M 99.5%

Fig. 1. The experimental site of Yuhinomatsubara, Akita prefec-
ture.

B : Sprayed area Yr: Air sampling point O: Deposition sampling
point A: Bio-assay point

Table 1. Analytical conditions for GC-FPD

GC Hitachi G-5000

FPD Detector FPD detector exclusive use for Hitachi G-5000

Column Hp-1 (15mX0.53 mm 1L.D. df=3.0 ym)

Carrier gas He 30 ml/min

Injection temp.  250°C

Oven temp. 170°C (1 min)—(2.5°C/min)—175°C (1 min)
—(5°C/min)—180°C (1 min)

Detector temp. 250°C

Makeup gasN, 115kPa

Makeup gas O, 75kPa

Make up gas H,  100kPa

Sample amount 1 ul

TR b= YOV AR TR A, AR, M
98%

MV D HDEHEE TR e, SRR, R 99%
7z = beFA UK ERILERS S, FE 95.5%
7z boad sy sREk ERAER S, BRERER
B, WMEE 96%

BMEPCEA 2 3310 2 MC® @ ERALFHRASH, Lot
No0.050202, 7 == b o F4 VEHRIES 23.5%

A L RIEARE No. 1
KLFEMA— MY v ¥ Sep-Pak PS-Air - AKXV  — & —
Akt
Envi-Carb/PSA 71— MV v ¥ . Supelco kX &4E

3. BB

INBIAR VT SRR bR 2 4L MP-2300 B
REREEE - &4y F 4 7 8 WNK-0.5A
BERES Atz 2 X F 1 US-105

HAR7w< b7 7 7-KOLERLZ (GC-FPD) © HIALEK
77 )% —EZ#XEH G-5000

72#, GC-FPD O #i4f% Table 1 1278 L7z,

4. [STEEOHEERE
[PBEORAMSE A~G T, H LR 1.5m ORI ICRE
Uc/NBIR v 712 h— b Uy ¥ Sep-Pak PS-Air %K F-1C#E
BelL7. %72, A, B, C D, EHAETE, SIfITKLA
PHET 2 HBT, [EEIA V- IOMNR Y T A
TL, MBIV SmOEIITNE LD ICERE LRLAEH
# L, L LURAAT, KBRS V- UBRTEST
H—BESTRES DL - ok, EFEAAPLUNIE
MEdRICR Y 2 LML, maloRSHEETIEL. £
D%, AHIEE BHERLY, BREICRALYT7EMA LK Sm
DS TRAME L.
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= MUy VICBE I A OB, Smix3 O T
MU TIT -7, BRERR, ZEEELZ Iml IKEFL,
GC-FPD THHiE R L7z,

Tz buFA U EEETzbaAt 7y VEEEZRD
T7®bFYTI1, 075 05, 025, 0.013% & 0.005ppm D
WIRAEMBE L2, Th o OB % GC-FPD T 1ul iEA
U, MBREBMAMER L. =Y vy U o Lics
k2 GC-FPD iZ 1yl TEA L, TOHIEKL T B ER
k7t uFArBLU T btV VOEEE
o7z,

LEOERBII SN0 EHEBEELEL, 7=}
OFF VBT AERBRIT00Ougm® T, 7= bot
7 3021 ug/m® TH o fo. HMEPEHR TE 2 18
A4V MC®* EZKRTHRL, 7= boFA VIEE 3 1ppm,
4.7ppm, 9.4ppm % Sep-Pak PS-Air IZIRMI U7z, &% DRE
BT AEMENE (n=3) 1 107+8.2%, 112+5.4%,
104+4.5% &30, BEFEERME N,

5. ETEOREARX

% MR Fig. 11R U7 1~25 oS oz, A%
HOREHEIm DA I AY v—LEIETOEE, HTFL
TLBEHEHE L, FE (BB FHE, Bhdidss
WP, Bfh 4.5 Refilge & 8.5 R I3 1 R Ch - 72, &
BRBEEBICY v —VERIL, FELTNT T4 IVLT
WH, KERBIZLU THEEF B - 72

i, 75 2v v — L EOAREHEMYIML, v
oy NCEAT7IRAIICANLE, S0mlOT & N UEMAL
TiT-Te. BR%E S HEEEREERS CIRE 5%, HRs
BET-7o, AREEVEY NTEAT7SRATICREL,
B Soml 7€ b UEMA S HEBEREFESTRE S, M
BABEIT>12. AWEO—F ) —ZNKRL -5 —THRE
B L, ERLEE TP EML ImICERL, KR
A EHREAE, GC-FPD T4r#fr L7z,

JrZbuFty, Tz haF sV icBIAERER
FESNEMI0EEBEKEEL, ThETH 0.14ng/cm?,
0.33ng/em® TH » 7. BB, HMBICRARIT R 351
MC® 2K THRUL, 7 == boFt VEE 1ppm, 2ppm,
Sppm Z ARKITIRM U7z, &4 ORBEICE T 5 RmENEER
(n=3) X 87+24%, 82+3.5%, 97x42% L1V, BIEK
BRIG oM.

6. CSMARA INTERWNAFE=ZS YT
R ORBRIABRZHOF N EREH TS £
U VTTBHIDIZ, CSMA %R A /NI Musca domestica L.
OMEHERAOREEZHMA Lz, CSMA RA /3T {E, T A
UAEKRE) —Aha T4 FMLRFENS AFER, YR
FETEREE L TOAHEEZ RO, 1998 4EICRFTHEA
ETHoNT 2= brF A LD LDy 33 1 0.016 ug/ly,
Q: 0.027ugly” THote, KEI0EAT2EEM (X v
Val18) THEZULAERICAN, Fig 1 TRUEDR
ERAH S OMEIC 2 T ORE Ui, BT 1 EHE
KEMX LT, K EMHEEEZ TEPMITRRT L 48 %O &
FERB AT L, aY bo—VXOEFRREMEXO
HIFREA RS, Abbot DY IZREWRIEIEC R A7,

7. ROBREOCRZRE

MOFIER, BAKBNORD SHEE CYERE 14
BeEas) #HWML, 8Hm4H, #H1H%, 2H%, 1
A, 2 EE%R, 3HEMER, 1 » HEE TERRBEED
WEEFT-1, T buaFt ooy )<y 5hIFY
X AERREE & LTS, BfiRTPOBEERBECMAT,
OMBERIC L 2RO MHEN EEEITHE LR DR
ROBRBEDPEZLOND. -7, BHBEOIITIIRORK
LELESIT, BLIIODVTIT- 1.

R, WA & 1R T TEAOMB 2T - 72, #
OREAEE LT, s LI 10g DB %, Bty
FTCEAT7 7 RTTAN, 1000mlOT & M EMA T, &
W& 20 B E MRS TIRE S %, M AEETT- 7.
WEDOKAEZE Yy PTEZA75Z3ITREL, FHE 100ml
T b rRMA 20 S EBEEREESETIRE S, Mksl%
Tol, Al —4 ) —2 BV —4 —TRITEEL,
FREEE, T MEMZ 20ml IZER L, GC-FPD Tl
ExE LTz

SHEE IR BER &Y T IVESE DR MY AR & 2
HEhaZ EBBEZ ohiciow, P PEREEELD S
HO EBEIME, 2V -VT Y TETo R b LU
Lic10g O#tEER, Evty FTEMAT75XaICAN, 100
ml D7+ b= MYIVEMZ . BR% 20 5 EBF ks
WTIRED B, MR ABEIT-7. BLoHELLE £y
FT=ZM7 I XICRL, BE100ml 72 M= M) LED
Z 20 T REEES TIRE D, WRABEIT-72. AK
Auo—F ) —TANRL—5—CRIEEHL, EXLER
T b= b YUV 20ml IZERE, Sml % Envi-Carb/PSA 77—
MY w OB L, BEWR (TEM=MYIV D PV U=3:
1D S0ml THEM LK, AEEo—FY—xNEKL—F—%
SJUERLGHTTHEEL, 72 M20mIZEAL T GC-
FPD CTiEH L7z,
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10 &ER2BEEL, £ E0 1.03ng/g, 249ng/g T
Hote. Tz, HBMBIPERERRIZ R /51 » MC® 2K TH
RLU, MEBITBF A7 baFt VEBEN 1ppm, 5
ppm &7 A XD ITHRM U7z, &4 DBEICH T B EMmIEIY
R (n=3) B TI101+2.2%, 97+4.1% &7 0, $#ET
92+3.3%, 87+2.9% T -7z,

BRELEE

4.35 M
0.09
4.42 m

0.08
3.32 >

1. [SIFRE

A3 AT ISR R & KRB GCFPD O 7 uw N7 5 A
% Fig 2R LI, 7z baFtrBbEa@ick-1,
TJembutsrvy, AVEFVI = buFty, AN L

RF¥y Tz bot sV, 3-AFN4=bnT /=),
3ANEF VA 0T 2 ) —IVEDSRYE DA KA
HENTVE U2 —RII, hooWERALEND
AOMIELTRIGN TS, UL, £OHO, 7= = Fig. 2. A typical GC-FPD chromatogram of (a) standard solution
bod 7y 37 == baFt ORFERRL ChE &R of fenitrothion andfenitro-oxon at 1 ppm each and (b) an air sample.
HAERSZEBHISNTNADT B, HiERT 308 A: fenitro-ooxn B: fenitrothion X: unknown

MEELT, RINAVMCPOFEMES 7 2= buFt

DMz 7 == hot 7V vENAL.

a b

Table 2. Fenitrothion concentration in air following the application by a radio-controlled helicopter at Yuhinomatsubara on June 26 and

28, 20067
Date June 26, 2006 June 28, 2006
Sampling time 4:30-7:00 am  9:00-10:00 am  1:00-2:00 pm 3:00-4:00 pm  9:30 am-12:00 pm 10:30 am-1:00 pm
Interval after application (h) During v
) 45-55 8.5-9.5 10.5-11.5 53.5-55.5 54.0-56.5
Site Height (m) application :
A 15 0.44 2.54 — — — —
8 0.66 1.80 — — — (0.76)”
1.5 6.70 1.22 1.41 1.77 — 0.70
B 15 0.31 1.07 — — — —
8 0.30 1.14 — (1.10)? — (12.07)?
L5 0.32 2.62 0.80 0.87 0.28 —
C 15 1.75 1.19 — — — —
8 - 2.08 — — e —
1.5 0.37 2.50 1.89 3.82 0.39 e
D 15 1.17 2.16 — — — —
8 1.29 0.89 — — — —
L5 1.67 4.08 3.73 0.51 1.15 s
E 15 131 3.34 — — — —
8 1.14 3.05 e — —
L5 1.25 2.80 1.54 1.54 — —
F 1.5 0.83 2.11 2.40 2.29 0.75 —
1.5 1.68 3.04 1.81 3.63 1.32 e
% Data are presented in yg/m’. Limit of quantitation was 0.09 zig/m’®. — : Not determined. 8 Pump was fixed to electric pole at 8 m height

from ground.
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ra< M LIRONEBY, REHEENGT7 2= b
nFAvETbud sy s ORI EERE TII RIS
BALEmO Y —7 XS hi. 4, ) ALgwic
%?5%m%ﬂﬁéﬁ¢WD&m%%mmfm5:&h&

BY LB TH BRSNS, 7=baFA P
71~bu¢7//E%@ﬁﬁ%Tﬁééubméﬁ,ﬁ
Lo,

7z huF Ay ORHREZE USRS Table 2 12
Ll Fi, [BFPAERT /BB T—5 & LTH
HiXEr o R bECEEHICB Y 28H4A (6 H26H)
moWA 3 A% (6 H28H) FTORLREMT—5 (E
T o JAGE « KR - BENE) % Table 3 1TR L7, #ifiahic
T buFAvoRTEER, BAGXKEATE
0.28~12.07 ug/m* OFHTH b, FHIT 1.85£0.60 ug/m’,
R A T iE 0.37~4.08 ug/m® OFHTH b, FHIE
1.87£0.16 pug/m® TH » 7c.

BbEWT x = baFt v ORE 1207 uygm® 2B Uk
FhEH S B BBEAKBATHY, R 7TE2EE Sm OEME
WCEE LIS TH » /2. MC DEEEHITE I 5 0
BRBEWE cELDOATWAZDIL, AR ELELTKIT
i 1.9~44 1%, TIHEWTE3~20 5EL BB EVHHEY
WHb, B3 HRIIRbRVBEMELIN I ED S,
Mo EITHE U ERO MC BEhTHELZ D &
WEIhE, BT IROKEENSEREBEED 7 =
ZboFiustiInicl b, EHEmItRE L —
MYy VORIIZEMROBERZLFLEL T I ENS
DM EMIT o 5.

BERHSBEMRHES MBS, REShZZ EHE
DRERENO I %@%e%?é®rmm< FHEAE D 5 03
A E O HBIZ & > TY R 7 FHENTTOI B ~ETH 5.
BET (BIREAR) BEMEH SRS 0 MRSt b
U, HHENZ L, T 720 0RO EE LK T45
510 EEOBEIIOWT, EEREICEY 3 —RER~D
WAFBICHET2EHEE L TR PEETMMEZED
72 1996 S ESREL T O EE TN, —EHIR%
AUBITHADHEBICHE LS BWEENEEZ LR
BnEEZONS, £, FMARLELEREDHS N
BERERTOOTIINL, [PRESERFEL TN
DEZBAZAZEBD > THIEBEITADEEIZHEND
BENIBOTREBNT, 7oz buFt v oS PEEF
fHAE 1 10 ug/m® T 5 08 1819, KPFFE TEAR X I8N 0 s
B THHEENI 12.07 ug/m® 3EE 8m TOETH B &0 D
&k, —HNBETHEI D, FHMICREICY
BALZALDOTRBOLEHEEINS,

F o, BEEMLESIHBE I U TED BRI
BULTHRBENSE. COFRBEUTFTHINE, KA
A1 B I, M40 R @A L C b BEICEBEEZ R

WEEZONAHEEETHD, 7= boF4  itEBis
BRI B 1T 51 5 IR I3 1000 ug/m® TH 5 2, AP
TR STz = boFAroQPRER, BREREIC
BUAHRBEICHANTELRVEHTS 5.

B, HABOSEILBWTE 7= baFt op
B ahie O SRR EG, HS E R RIEER D 5
400m BN/ METH - 72, :@ﬂﬁfﬁ&71:bn%ﬁ
VISBRHIE NI ODIIABTH B 8, ST UN
ﬁ%ﬂﬂww%Tﬁﬁbtm,ﬁﬁ&~m®§%~;of
K10 “Y&" M- TR Lich, H50EROBHE
ICRE LI MC 28N, 7= boF4 A 2L TR
BUABEEREBZ Sh e M, ABROKRTRETHS. I

AEFENRIC UBkO B dL) BT a8 L
oMAMTI3, WiB6 H2Ss BIcRMIC 7 2= b Tt B
PTohcDT, TORELEZILNS,

FifgY iC7 2 boFA v RPEECET 2 8E004

R Lo, SRIOHBFERICMA, hoE2kiEd

AFETIC7 2 buF+ v OEFEREICETA&T
BIEEEMAE 10 ug/m®, BIBREEICE T 2FHFRE 1000
pg/m’ ik U TR A 2HEANR G <, BAERoBEICE
WE RO RERE IR D TRV SR TE 3,

Zxz=baX sy O[HEEERE USRI Table 4
IR U7z, FARHS S RERIC & - TRBHBRISE ORI
®mOT7 2= bad sy vRghanid, BLALOHA
LIFETERBAUTTH - 72,

2. BTE

KT ROMTHE% Table 5 1R Uiz, b o i Kg;
HMATHEENZ T2 b FA v OETRIE, 1282~
11135.54ng/em®* DHHF TH b, FHIT 1169.721549.51
ng/em? TH -7z, [AHIK T 6.05~1187.49 ng/em?® D HiFH
THY, FHIF 99294347 nglem?® TH - 72, —F, Bk
RICRTXBER TR SN L7 2= et s Y VOBRTR
i3, 037~6.84ng/cm’ DHEH TH b, FHIL 1.36+0.26
ng/em? T - fo. JHHHUIK T3 € BIRA LT ~2.28 ng/em?
OHFHTH Y, FHZ 0.98+0.09 ng/lem?> TH - 72,
BilEh7Ze 7z boFF VETROE b ~OREEHEME
DY AT EBERT L0, AEENWTWE T 2= b F
I OwET -5 otEEREEEOMEERIE Ui, v
Floxt UT 21 HE#EA R G OB FHEORFAEERIZ 50
mgkg THS W, TOMHIT, KeFBEEUTESE (/105
EEAZE (1/10F5) BEUHAADOFEEIKE S0kg 25 U
G LT, BAAOFHBRKREEEEZL SN S 1.48m?
Mo FOKRmMBYZ Y OBEMLELRDIZMHIZ 1690
ng/em? &5 - 7z, FAHIRIC B 5 9E T ROKIMER
ﬁ%ﬂ%ﬁﬁrkaf%b<$éhu&@b,ﬁLﬁ%“
DEEREO R IO TRV, FENIZANEEL
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Table 3. Wind, temperature and precipitation at Oga-shi on June 26-28, 2006
Date Time Wind speed (m/s) Wind direction Temperature (°C) precipitation (mm)

2006 June 26, 2006 4:00 am 4 SSW 20.3 0
5:00 am 5 SW 20.3 0

6:00 am 5 SSW 204 0

7:00 am 4 SSwW 20.7 0

8:00 am S SSW 21.0 0

9:00 am 5 SSW 21.6 0

10:00 am 6 SSW 222 0

11:00 am 5 SSwW 234 0

12:00 pm 6 SSW 24.2 0

1:00 pm 4 SSW 232 0

2:00 pm 5 SSW 224 0

3:00 pm 6 SSW 22.2 0

4:00 pm 4 SSW 21.4 0

5:00 pm 2 SSW 21.0 0

6:00 pm 2 SSw 20.4 0

7:00 pm 3 SSW 19.7 0

8:00 pm 3 SSW 19.1 0

9:00 pm 2 SW 18.9 0

10:00 pm 2 SSwW 17.8 0

11:00 pm 1 SSwW 18.0 0

12:00 am 3 SSW 18.5 0

1:00 am 0 — 203 0

2:00 am 1 SW 21.7 0

3:00 am 3 SSW 219 0

4:00 am 4 SSW 217 0

5:00 am 4 SSW 21.2 0

6:00 am 3 SSwW 20.3 0

7:00 am 3 SSwW 20.5 4

8:00 am 3 SSwW 20.5 0

9:00 am 4 SSW 20.9 0

10:00 am 5 SSW 21.5 0

11:00 am 5 SSW 215 0

12:00 pm 6 SSW 20.9 0

June 27, 2006 1:00 pm 5 SSW 20.9 0
2:00 pm 6 SSwW 21.1 0

3:00 pm 5 SSW 21.3 0

4:00 pm 5 SSW 20.8 0

5:00 pm 3 SSW 20.9 0

6:00 pm 3 SSW 20.7 0

7:00 pm 3 SSW 20.8 0

8:00 pm 3 SSwW 21.0 0

9:00 pm 3 SSwW 21.0 3

10:00 pm 4 SSW 20.7 0
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Table 3. Continued

Date Time Wind speed (m/s) Wind direction Temperature (°C) precipitation (mm)

June 27, 2006 11:00 pm 4 SSW 20.1
12:00 am 4 SSW 20.0 0

June 28, 2006 1:00 am 0 — 14.7 0
2:00 am 1 NE 143 0
3:00 am 0 — 14.3 0
4:00 am 1 NNE 14.4 0
5:00 am 1 NE 14.7 0
6:00 am 2 NNE 16.9 0
7:00 am 1 SSW 194 0
8:00 am 2 SSW 20.6 0
9:00 am 2 S 23.0 0
10:00 am 2 SSW 23.8 0
11:00 am 3 SSw 25.1 0
12:00 pm 2 S 26.5 0
1:00 pm 2 SSwW 272 0

@ _: Not determined

Table 4. Fenitro-oxon concentration in air following application by a radio-controlled helicopter at Yuhinomatsubara on June 26 and 28,

2006
Date June 26, 2006 June 28, 2006
Sampling time 4:30-7:00 am 9:00-10:00 am 1:00-2:00 pm 3:00-4:00 pm  9:30 am—-12:00 pm 10:30 am-1:00 pm
Interval after application (h) During
) o 45-55 8.5-9.5 10.5-11.5 53.5-55.5 54.0-56.5
Site Height (m) application

A 15 N.D. N.D. — — — —
8 N.D. N.D. — — — (N.D.»
L5 N.D. N.D. N.D. N.D. — N.D.

B 15 N.D. N.D. — — e —
8 N.D. N.D. — (N.D.)? — (N.D.»
1.5 N.D. N.D. N.D. N.D. N.D. —

C 15 N.D. N.D. — e e —
8 — N.D. — — — —
1.5 N.D. N.D. ND. N.D. N.D. —

D 15 N.D. N.D. — e - —
8 N.D. N.D. — e — —
1.5 N.D. 0.73 0.65 N.D. N.D. —

E 15 N.D. N.D. — — — —
8 N.D. N.D. — — — —
L5 N.D. 0.48 N.D. N.D. —

F 1.5 N.D. N.D. 0.22 0.25 N.D. —
1.5 N.D. N.D. N.D. N.D. N.D. —

“ Data are presented in fig/m>. Limit of quantitation was 0.21 (ug/m?). ——: Not determined, N.D.: Not detected. ? Pump was fixed to elctric
pole at 8 m height from ground.
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Table 5. Deposition of fenitrothion and fenitro-oxon on the ground following the application of Sumipine MC® by aradio-controlled hel-

icopter against pine trees at Yuhinomatsubara on June 26, 20062

Date June 26, 2006
Sampling time 4:30-7:00 am 9:00-10:00 am 1:00-2:00 pm
Interval after application (h) ) o
. During application 4.5-5.5 8595
Site Compound
1 fenitrothion 1107.51 £ 393.65 6.38 = 0.55 16.52 = 0.74
fenitro-oxon 0.59 = 0.14 N.D.” 0.91 = 0.06
2 fenitrothion 413.71 £ 92.10 19.42 = 8.23 12.89 + 1.00
fenitro-oxon 0.90 £ 0.21 0.37 £ 0.05 0.63 £0.14
3 fenitrothion 380.35 £ 52.74 3973 £ 13.98 2474 * 16.29
fenitro-oxon 0.88 = 0.05 1.03 = 0.49 045 £0.11
4 fenitrothion 1187.49 * 238.73 21.32 + 4.07 19.36 = 13.48
fenitro-oxon 0.70 £ 0.27 0.83 +0.13 0.41 £0.20
5 fenitrothion 840.09 = 51.76 10.40 = 1.40 21.12 £ 6.15
fenitro-oxon 1.12 £ 0.37 0.50 = 0.11 1.00 £ 0.21
6 fenitrothion 90.93 £9.85 16.65 = 3.16 11.19 £ 3.07
fenitro-oxon 0.44 £0.04 0.55 = 0.16 0.64 = 0.19
7 fenitrothion 7734.27 = 899.93 81.43 £ 54.12 42.04 = 13.97
fenitro-oxon 0.95 £ 0.39 0.98 = 0.29 0.51 £0.10
8 fenitrothion 11135.54 = 106.65 124.59 + 56.94 40.57 £ 11.26
fenitro-oxon 333215 0.86 £ 0.20 1.12 £ 0.28
9 fenitrothion 2411.58 £ 176.67 86.69 + 15.44 28.38 £ 8.01
fenitro-oxon 2.03 =0.81 093 =0.22 0.57 £ 0.05
10 fenitrothion 300.42 £ 16.25 60.57 = 40.50 3431 £ 1438
fenitro-oxon 037 +0.03 139 = 0.81 1.26 £ 0.62
11 fenitrothion 337.96 * 23.30 15.87 £ 2.67 12.82 +3.45
fenitro-oxon 1.45 = 0.59 0.57 = 0.15 0.65 £ 0.21
12 fenitrothion 4889.32 * 2083.52 4514 = 17.72 32.80 + 10.68
fenitro-oxon 0.78 £ 0.08 1.64 = 0.70 0.64 = 0.32
13 fenitrothion 463.61 £ 29.57 22.76 £ 7.60 14.76 £ 5.62
fenitro-oxon 1.79 £ 0.65 0.62 * 0.19 0.65 £ 0.28
15 fenitrothion 102.31 £ 58.57 17.28 £ 10.33 3827 = 13.74
fenitro-oxon 6.84 £ 4.30 0.68 + 0.26 1.99 £ 0.87
14 fenitrothion 21.63 £2.02 13.88 £ 1.35 2097 £ 6.34
fenitro-oxon 1.85 £0.72 035003 0.88 £0.44
16 fenitrothion 40.87 = 10.32 25.52 £ 6.64 40.37 £ 16.63
fenitro-oxon 0.96 = 0.46 0.59 = 0.10 2.10 = 1.04
17 fenitrothion 6.05 £ 0.60 2991 £ 10.11 36.72 + 11.58
fenitro-oxon 0.55 = 0.08 1.19 £ 0.51 1.87 £0.55
18 fenitrothion 35.85 £ 17.00 59.78 = 5.51 53.25 = 10.46
fenitro-oxon 1.49 = 0.53 2.88 = 0.25 2,59+ (0.82
19 fenitrothion 36.51 * 14.00 29.80 + 12.62 32,57 = 12.90
fenitro-oxon 242 2091 147 = 0.62 1.71 £0.58
20 fenitrothion 32.16 £ 12.16 15.04 = 5.04 29.52 £ 11.20
fenitro-oxon 2.04 = 0.70 0.60 * 0.20 0.68 £0.14

NI | -El ectronic Library Service



Pestici de Science Society of Japan

Vol. 34, No. 1, 45-56 (2009)

BANY 277 TR EN 7 == baF 4 v MC OFREIRIE 53

Table 5. Continued

Date June 26, 2006
Sampling time 4:30-7:00 am 9:00-10:00 am 1:00-2:00 pm
Interval after application (h) . o
. During application 4555 8.5-9.5
Site Compound
21 fenitrothion 15.14 £ 0.49 17.23 £ 0.65 38.85 +11.23
fenitro-oxon 0.87 =033 0.77 £ 0.23 1.41 £ 0.86
22 fenitrothion 13.96 + 0.59 17.77 = 6.11 12.68 £ 2.48
fenitro-oxon 1.05 = 0.06 0.68 = 0.32 0.66 = 0.07
23 fenitrothion 9.11 £ 2.11 14.63 = 1.33 17.88 = 3.60
fenitro-oxon 055 x0.13 0.67 = 0.14 0.58 = 0.09
24 fenitrothion 18.10 + 2.21 10.17 = 3.09 12.03 = 4.42
fenitro-oxon 0.71 = 0.06 048 £ 0.16 0.86 = 0.11
25 fenitrothion 27.02 = 14.28 14.16 = 0.98 2494 * 391
fenitro-oxon 0.46 = 0.03 0.50 = 0.15 1.31 £ 0.06

4 Limit of quantitation : fenitrothion=0.14 ng/cm?, fenitro-oxon=0.33 ng/cm?. ¥ N.D. : Not detected
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Fig. 3. A relation between fenitrothion in the air and deposited to
the ground during the spray.
U: Deposition —e—: Atmospheric fenitrothion
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Table 6. Fenitrothion drift as judged by mortality of houseflies placed at different sites during the application at Yuhinomatsubara on

June 26, 2006

No. of houseflies alive

Date ap;i;?icih) Replication

Control Al A2 Bl B2 C D E F G
12 1 10 7 2 10 9 10 10 10 10 7
2 10 10 1 5 10 10 10 9 — 9
Mean 10 8.5 1.5 7.5 9.5 10 10 9.5 10 8
Mortality (%) — — 15 85 25 5 0 0 5 0 20
24 1 9 5 2 10 9 10 9 10 10 4

Tune 26, 2006 2 10 4 1 5 10 10 10 5 —9
Mean 9.5 4.5 1.5 7.5 9.5 10 9.5 7.5 10 3
Mortality (%)  — 53 84 21 0 0 0 21 0 68
48 1 9 5 2 7 9 10 7 10 10 4
2 10 2 1 5 10 10 9 10 —9 2
Mean 9.5 35 1.5 6 9.5 10 8 5 10 3
Mortality (%) — 63 84 37 0 0 16 7.5 0 68

9 Not determined.
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Table 7. Concentration (ng/g) of fenitrothion and fenitro-oxon found on the surface of branches and leaves of pine tress over time after
fenitrothion application by a radio-controlled helicopter at Yuhinomatsubara®

Hornotinous branch 1-year-old branch Leaves
Date sampled
fenitrothion fenitro-oxon fenitrothion fenitro-oxon fenitrothion fenitro-oxon

June 26, 2006 2606.15 24.05 2443.83 26.97 219343.35 3936.00
June 27, 2006 5619.59 67.65 7628.88 26.83 59966.26 2894.38
June 28, 2006 2760.24 38.37 6396.09 29.45 61516.92 2468.25
July 03, 2006 1553.01 22.37 5174.53 105.90 17532.90 3944.42
July 10, 2006 1271.51 225.10 3234.68 72.73 15168.63 1569.43
July 18, 2006 1412.08 29.09 2004.37 60.64 11316.40 9739.53
July 24, 2006 612.43 4274 1249.19 39.70 5551.72 2933.96
% Limit of quantitation: fenitrothion=1.03 ng/g, fenitro-oxon=2.49 ng/g.
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