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THE42D EHELBNT ER, RINBIEL RSt L
B, ISR BRRICH AT, FFEANCT L TR E
LW Z L 2D TS, F7-, Boray (1969)i% Ly-
mnaea tomentosa MY FRBHIZOWT, WEE1HDH
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Bayluscide, N-tritylmorpholine ® 3 f&ZEK| & DZhE %
HERL7-L 25, JIOER EHHED 3RV iR E BT
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—%, EHEE, 1974 0 FKIICREL e 2 €/ T
T HA OBEHIHER R 2 ~5mm)ic L TR 2D
THEA OERODT, EYREORBA FR7 ~11
mm) & OFEAYEIZ ST, NaPCP # b b\ THik
L7ofER, 20°C, 24 RRIRHE D&M T sER D LCso-
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WICHEGE RN Z & R RRER L7z, o ERRICRREE
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(1) Bayluscide (B %y pX 4y, 5,2’-dichloro-4 nitro-
salicylic anilide) {8437K, Bayer #U.

(2) NaPCP (F#%hpk4y, sodium pentachlorophen-
ate. 86% &H) HiFl, BHARL— 4 FTEHRISHR.

(3) Frescon (F#%hpksy, N-trytylmorpholine)#}:K,
Shell Chemical Corporation fi.

(4) WiFksA (A%hAk5y, CuSOs-5H:0, 9%LL EEH)
RIE 1%, BIRbFER SR,

(5) Yurimin p-99 (B %h5k4y, 3,5-dibromo-4-hydroxy-
4’-nitroazobenzen. 5 %&H) hiXl, HIREEKESH
.
B 0EAE, FRTAPERKOKEKEREE,
BidEsE, MEHEALIE L, pH5.8~6.0 0% D) [ZIEMAEL T
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EEAE O R X OURE, R RE10~13 mm) iz
DWTIF 197246 A 29 Hiz, %7, FLEHE4~6
mm KIZFEE L7 R (CATS R & B RIF 7 A12H IR
EHI600 m DREAT/MOKE CTEREL, BEHREAKTH
B0MIRE L%, EEHEH L bOEL bW, i
WTiX, 48 A16 BEEEAI750 m ORFEARR\TREA
OAKETIIEREL, PIEFE Tk, FEBEMET
ISR OB BRL, RORENES, TTROME
L TW B ERTOIRIZ Wiz 72 b o TIRSEH I 20/8EL k
DIEAFL, T_TEBERE2LOL B ERICEL
7.

EBRFHEZ, RBR, SR TEE L@ (RHE,
1974) L EHEFUREICHEL, 25°C TIRERRMITE R 0
WP W2, 12K L L, FBRESR 2 %3120 o
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Table 1

Comparison of LCso value of various molluscicides against adult,

juvenile snails and eggs (Lymnaea ollula).

LCso values (ppm) in each molluscicides*

Stage of L. ollula

Bayluscide NaPCP Frescon  Copper Sulfate Yurimin P-99
Adult snail 0.05 0.26 0.76 0.87 0.97
Juvenile snail 0.14 1.72 1.19 6.06 2.93
Egg 0.14 3.43 1,310 7.73 3.36

* period of immersion: 12-hour, Temperature : 25°C

Rz oW TRk TR 1 ReEZEGEE R, TS
THEEL, LEEOELE, EEBEILLICLDEREL L,
LCso DffiZz Behrens Kirber i TEH L7-. Jpicown
TiX, ER4Smm, 375 mm D H 5 AR, FIBE
80 ml DIHEE A, FOPITINM 1 H%RIEL25°C
TI2FEIRER, 20DIN>WTHRIE, $IRERIT
FikT LCso fEZ R LT,

| EER AL

1. SHEEFMOMBMA, SR, Ikt oA,
ZhE.

KK DX FEBRED L DIzt 520513, Table 1
IZRTEBYTHS.

25°C, 12@ERREOFER, A EIcx L TR b 3RO
BWIANX Bayluscide T LCso 1%0.05 ppm Th-D7-.
&G NaPCP 0.26 ppm, Frescon 0.76 ppm, il
#i 0.87 ppm, Yurimin p-99 0.97 ppm DJETHD7-.

ShEIZH LT, R L RIiC Bayluside 238 %
A E L, LCso 120.14 ppm, kT Frescon »1.19
ppm, NaPCP 1.72 ppm, Yurimin p-99 2.93 ppm ®
JIET, Hifk$Ri%6.06 ppm & W EEZR L Ml < 5T
MRFESBEANERTH O, —F, L THRLAE
whaadHNE, AEAE, YhH L FIC Bayluscide THR
?D LCso LR L0.14 ppm TH27z. &KW T Yurimin p-
99 3.36 ppm, NaPCP 3.43 ppm TIE & A & ENHD5
¥, WiEesRix7.73 ppm THIRIZMET L, Frescon @
FH N Z1,310 ppm TEWEREEZ E U S FEKP, Kb
HREFA LR DI, )

2. FERORBEA, SR, INHT 2 ERRE

(1) Bayluscide O%hHix Fig. 1 iz:3 28D, FE
RUTZEMIREE0.125 ppm T100% DT HERL, Ll
{2 FIR T 3 BRE, +72H50.03125 ppm D & TR
1% 0% T LCso i% Table 1 {Z;7% X 9120.05ppm TH
7. YRITFEIRIEEE0.25 ppm T100% DIET-RE T L

Fop

FREEDOfEDEEH#EE L, LCso $0.14 ppm THEHA X
DEWEER Lz, L LIBD LCso i35 H L [RIL 0.14
ppm TH Y, F-FHTRO0 %DEEL0.0625 ppm TIF]
CETH B A, $RI1Z0.125 ppm DEEET35% DIET=R
TH27 b DH0.25 ppm TIRIETR100% & AW R
NEa BT, —7F, INE0.125 ppm DEETHR IV E
WIETE, 65% Tho72b DA 0.25 ppm T 70% L ZhE
HEDALNT, 100%HTRE 52 BEIHROME
TO0.5ppm ZZEL /-,

(2) NaPCP m%h#ix Fig. 1 @R+ X5 o, A3t
Rzt L T0.1 ppm D PEEE TIZENR 2 Bk GBI e
BIZHEOTHTHIHML, 100 %IETRE 55 EET
0.8 ppm THo7z.

4 H130.4 ppm DOEE TIIETHR0 %, 0.8 ppm TI5
%, 1.6 ppm T 35% & WIRAIE » %60, 6.4ppm T
100% PR THo7-. JHZ1.6 ppm TO0 % DEIE,
3.2ppm T50% LAIZ HL 7Y 6.4ppm T90%, 12.8
ppm T 100% DT ERL, K2 OREICHT HET
LT, YR, BRBEOJEICE L RIFERTH O,

(3) Frescon MO%N5:130.5 ppm D YEEE TRARDET
RA5 %, HTRIFIB%TH Y, SHIROFE WA 1 ppm
TR DETRITI0% & A LR %7~L, 2ppm
TR 100%DETERTH 2. Zhic LTHHROED
Wik 1ppm 205 BEMEA LR DI ST RHTR
BRx Iz BER L, 100% TR %155 EE X 8 ppm TH
BMEDAELOBPELEL.

—FFIBDIT B %128 ppm DEWIEREE THRIRIEH D
¥, 256 ppm T 5 %DIETR, 1,024 ppm T50% DI
TR, 100%DETREE5I2i% 4,096 ppm DIEFIZH
WBEZETBRETH 0.

(4) HifREADZIFE1X0.5 ppm PEEE THRER O THEIZX
25%, 1ppm TiX50% & ki< 42V, 2ppm T95%
L AW DR AA BN 4 ppm T HTRIZ 100% TH-D
7z.
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Fig. 1 Mortality of adult, juvenile snails and eggs immersed in various molluscicide

HR, JoiEdvit Fig. 1 iorT o, &bicl
ppm DPEPL HTTHH003H Y, BENEL 2D
KRS THHE & b Wik RIE LA L, 8ppm DRE
TIXEhZN60%, 0%DFETLRERL, HRICHT S
ZHENEWER THD722316 ppm Tidifiic SR TR
R 80% THROETRT5% X V&L 72V, 100%FETHR
PEH-DO BEIXIIT32ppm, %HH iX 64ppm &7
Y, BIBETOHRK AT RIS LETL
7z. L#L Table 1 iz 5% &3V LCso fEHIZIIDH A3
RREWMETH D7z,

(5) Yurimin p-99 O%hFix Fig. 1 IR+ X YT
BRIt LTk, 0.125ppm ORE TR 2L, B
SR L U 4 ppm OPEEET 100%DFHT-HRE R L. 4
HiZ 1ppm T15%, 2ppm T50% & QB THITH
{7235, 4ppm T50% L Eb Y 72, 100%FHT-R%
#5213 16 ppm DPEEFEL 7=,

D IEH X, 2ppm D EETITI R IALHLT,
4 ppm DPPEET 80% DT HRL 22V, 100%FETREH
LHEEEIISHHRLEIC 16 ppm TH O/,

3. HEFIcHT oA, $IR, JI0EGHEOER
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Table 2 Rates of LCso and LCio0 values of various molluscicides for juvenile
snails and eggs to those for adult snails.

Rate Bayluscide NaPCP Frescon Copper sulfate ~ Yurimin P-99
LC juvenile/adult 2.6 6.5 1.6 7.0 3.0
* egg/adult 2.6 13.2 1,723.7 8.9 3.5
juvenile/adult 2 8 4 16 4
LCuio0
egg/adult 4 16 2,048 8 4

HHANR TR A, SR, IoEhiEr, REA
PHELLTHRITSL Table 2 iI2R"TXEOC, 0T
NOIHNH L THRMRAD LCo XV SR, R
Y BRONEIC L. 6f5h bR, 723. TfEDEE B L, Kk
B8R A BEMNA bR E ORREREAICL VEL
WENRDD.

Bayluscide 1Zp¥EE, $1H, iz ¢ LTuwWFhoE
bb 5 FEFI DA ) THROLEVIBE TR E R LA
(Table 1) Z o FEHKlicxt3+ 55 H, Ji0iKHTMHEIX Frescon
DIEHLWICRNWTERE A bh, FhZEh, R#EHAO
26050 LCso iz EL7/-. LML NI R D 4D
LCio %R LER & Y IEFUHE SRV I 2 /b .

NaPCP it Bayluscide |z kT pRERICH L TR
B2Erokn, YR, JiE bIcARIERNH LRV IR
HeETRL, $HTIID LCso i3 RBA D13 252 EL, 5
FEIEHN D 725> T Frescon DI H WM RV T HEHHEN T8
{H BRIz

Frescon (3B, SR & LICHEAICER L7z, §F
R OIEFE ORI T 5 1EHVic K B b
55, RKEE® LCso D 1.6 {5 TH27-. Lo LINIAK
BE D 1,723.7 f%% o LCso fE 2 E LIEF <58V IKHTHE
L7z,

FifegR L Yurimin p-99 (X fRERIC HLTHFhi
4 ppm DPEET 100% D FETHEERL (Fig. 1) F7-,
LCso % 0.87 ppm, 0.97 ppm & ZRX V7L RL BED
T A RS, RS L Tidgi R, I b iz NaPCP
DEH NN THEIMEE R L, R D7.06%, 8.9f%
D LCso fEX2ET B ERTHO/-. Tk LT, Yuri-
min p-99 DIEHVE, FR, JIE b i BER D3.0fF,
3.5(%MD LCso fE THMMADIEH W X v b P FHL,
FR, D LCioo ix & HITHRER D 4 fEDfETEN
. PED THARIZIE Yurimin p-99 @ 5 233k HEhE
ISR & Y BUWEAID A .
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Bayluscide @ £ H%ZHE iz > T Foster 5 (1960) (%
FEBREBENTHET 7 Y HicHEET 3 BiconW TR L
FEE, 23~26.5°C OLET 0.5 ppm DEEE DX dH\,
Bulinus tropicus izt U TIL 240 E L & E\ST
» Y, Biomphalaria pfeifferi (2 %L TiZ 60% DT
REZLHTWS. F7z1lppm TiX B. pfeifferi nai-
robiensis & L. natalensis [312/%[5]i3E T100% DT
RThHoOIEHELTNS.

EHZDRB I 227 Lymnaea ollula @ FREEIC %3
DAL 25°C, 120fIRIE T, 100%3ET-R %155 REE
130.125 ppm T EFDO R & X THF IR BRE T
Erbor-.

& 5|z Foster b3 IFSMERR L L T, /Ki19~22.5°C,
FKFAI0.09 m¥/ 53 DFNDEEN 7 =¥ DF A v I THEK
FIBEEAR 1ppm L ARBXOICLTHE LIS, #H
A2 bHEHA L VK3 v A NV THOMIE, HEINIH
bh7e < 42D, Bayluscide X8Rt LT HH TH o
T L ERDTNS. Fiz, Boray(1969) Lk, B R
CLBNHERTW SR L ok T, FEPRHBEEH
T 5 L. tomentosa \Zxt L T 18 BEMIIER DiTd v,
AREE D LCro0 72 5 T JB D LCeo-100 1TV T H $ 0.5
ppm TSN HAMEE RT I L2 BH TS, F
FBOBIZ o L ollula iwxt¥ 3R, A X
VLR, $iRX Y LIRE, 100%RETHRZES BEIX
B R BRERTH DM LCso fHIZKF R I3 L TH)
H, BiL $i22.6fF00.14 ppm TEN AL, MKt
L Tl00% TR % 15 5 JEE (X Boray ORifELEILC 0.5
ppm ZEL, LRLWFO A 2R Licahd o FHlz b
T, Jlic T A RERVBEETH O LT, &
HEEICY-T, $1H, JINHEL T TH0.5ppm D
BETRWER:HIKRTE 2.

2 &2, NaPCP 2o\ Tix, HHES (1960) A3
ol L. ollula \ZXt3 5% fix D EBRDLIT, %E



7mm LA EORRERIC 5 100%DERREEBS7-9
OYEREE & JBEE X 20~25°C 0 EEHSEE: T12M R
Hoddv, 2ppm & BE$5LLTW5S. EEoRZ
72272 25°C OIEIET TOFEHRIX 0.8 ppm THEH S DK
BLOLEWVMETH D, ZOBVITEES LR TW
5E51, MEPRIZBWTHLERFE, HORME,
BEFOEFMCEISTERDD I LNEXDN, B
LARELROBEEREOLNRWIZEIELDTHAS Y.

HRICHOWTIE, BHELFKRER XY bHEROFEH
BEHMIZH 2L LTWER, EHEO BT EBAD
LCso 0.26 ppm iZxt LS HIF1.72 ppm, % 72 100%EK3E
BETHL0.8ppm X L T6.4ppm LS NS EDOF
DIEPIHED BWER Tho7-. F7z, Ilz 33 Na
PCP OHFEIT KT L, LCso fETHKIEAD 13.2fFD 3%
B, 3.43ppm 2 E L, 5%EIEH|D 9 H T Frescon |
IRWTHEI L7z, Boray(1969) %, L. tomentosa DRL
#ME LIicT 5 NaPCP OZhE % ik U 18 iR
DIEHVY, JID LCeo-100 1% 0.5 ppm T pEEE @ LCigo-
0.1ppm iZX L CHENREF*BELHRIETTHZ &
ERHTNS.

Frescon iz 2>WTi, #4438k T Crossland (1969) &
2, WEELBLNTHENHMEERTH S L. trunca-
tula {28+ 2R ERIL, Fic1ha 490.45kg
EHALICE A, ERR TIIKICILED FFES AT
ARX DL DI L The L, RN D O LER
BHTW5. ¥z, Ross & (1970) & JHETE; D=, B
ST L. truncatula (2%t LT Crossland & (1969) D
el R CRBENREEL, 4 HE 8 HITHUMiLI-L 25,
70%i2 FRBEIRD LIctHELTWS. L, Wi
NLERCERT I LIITEY, Z0FRKIAERT
LHO N7 K O I T DR IBEN D TIHWZ &
IZE3bol Bbhsd. tT74bb, Boyce 5 (1966) %,
% OHFAERT, FABAEZRBARICOWTIRBRT
ENBRWEHI R Eb o RiBich E>TLE
W, ZTDZ L Frescon 23zt L TEHELZ) Thwnizd
ThdLBTNS.

{a7#% Frescon DA FID IHFLHED TRV VAT & 2>
TiX7e WA Frescon 131> FANZ He L RSO IR F
TBELICKVWHEERDZZ L bEZ LS.

PSR RRRICB L TiX, L. ollula DREFHEA L
PRzt LTI & (1954) Ik X Y RAF &S h TR Y, A
1310075 1% (1 ppm) DPEEE T 24 A ET 2000 H 5
DT BOCEY I3 TH okt L, IhdiEH
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MR 24RME E L 72 L BMELTWS. %7-,
Boray (1969) & L. tomentosa DREEEIL, 18D
1T LCio0 X 2.0 ppm TH Y, JBix 5.0 ppm TIEHIME
MERNWZ L E2RIBLTWS. EHORBI 227 L. ollula
IZ2WTiX, L. tomentosa DiXH v X v b INT EHitE
8L, A D LCso 0.87 ppm D8 . YfEDEEE, 7.73
ppm ¥E L F72, LCio0 X 32ppm THDO/. Fio,
R %L Tix NaPCP IZRWTHER XV FIERIIET
L7y, SR EIRoIEFIEICE L T HD 2% LCso
6.06 ppm THAD 7.73 ppm T LKV MEE R L 100
%ECER 15D BEIL HITIIDFH KL, 32ppm TH
Ho 64ppm X ) —BEEERWFREECTHD, JIEHR
L OGO EIT Frescon DIFED XL HIZELL T4
V.

Yurimin p-99 OFHZIFRIZ, & EITEEIBLRIO
HERICOWTHEM LR, 22~24°C, 4BFHIRENSK
4T NaPCP LZhE#H#L72& 2%, Yurimin p-99
® LCso 1HIx NaPCP 0#J 6 fEDfE % B L ZEITEN
RETHO-H, SEOERIS RRRDOIEH v, Na
PCP D#J4 % LCso DIET, RIS EL 2T
5. %7, S5HEIEH 0T EIEIC T D RIT,
LCso fETHRAT 5 & B bRV, SR, Jlcx¥ 3%
FIIpkE AR D LCso fED 3 %, 3.5{% T Bayluscide 23k
WTROFBEREIC 725 Z AR KT Zi3d 72
<, $hH, L $16 ppm TI00%ET-L, FEESAL v %h
RIRVWHETH O

ULEOHERE:S, WTFROREANCH L THRIMR LD
LI HE, BIREVIFE WD X O I IPiEIETR], e A E
)T I HADREEREC I >THRADRIRLDZ L
Hbhkieolz. 20T LbERICRRAEZIEHT S
7o T, ¥ TREIIVHBEISh TV IEHARE, +57
BEERRDEEH DD IIRIMC LE R W IRE 2 H
Wi e v, Zhid— TikfthoshiEgc et 3
SEEXEFETRITAL LS. BRFROLI 2
hEGHTIE, EHES GRES, 197) RS EiCHEL
ek o, TATHICHRPHEL, R#R, L sE
DIEREEMEICH B OMNKEICHERTS. T0kD
RREHNCRREERLTL, —FaCiIRBR 2T
&2 LTh, $1R, INIEEHELLONH Y, BEL
TLES. DEOBALLLROABBRLAYT, &
TR DR 2+ B LEIIRT O R 2 BRI R
THZLBLETHD LEZS.
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<, LCso fEi%0.05ppm, ¥k \W"-G NaPCP 0.26 ppm,
Frescon 0.76 ppm, Fif#éi 0.87 ppm, % L T Yurimin
p-99 0.97 ppm DJETHD7z.

(2) $hRicxrt+ 5 ZRHFEX, Bayluscide 5 H
< LCso f#i30.14 ppm, RV Frescon 1.19 ppm, Na
PCP 1.72 ppm, Yurimin p-99 2.93 ppm, % L T Fifie
& 6.06 ppm DJETHD7-.

@) IBcx3 2R3, RBR, RO DV LFE
IZ Bayluscide 23 FH%HT LCso fE130.14 ppm, K\
T Yurimin p-99 3.36 ppm, NaPCP 3.43 ppm, Fifif
#f 7.73 ppm, Z LT Frescon {x LCs 1,310 ppm T
WIREE LRI LTz

(4) Bayluscide 13X # R ® LCso fEICH LSHE, Ji&
LT 2.6 fFEELAROET 2% & W ie 134 FEH B D
b L TR AR THOk.

(5) NaPCP iFm# R D LCso fHITX L 4R I36.50%,
RE13. 2fEDWE 2 B USRIl L CHIE DK T A%
Lhoiz.

(6) Frescon I3 HE D LCso i LS HIZ 1.6 4%
THROET IR DD ARn>725, INE1,723.7 fE% 5
LR D BRI L7z,

(7) FiR8RITARER D LCso fEITX L $1HIX 7.0 {5,
IE 8.9 OMBEREL, SHEEFIO 2> THRITHT
DRRDIET 2D K& o7z,

(8) Yurimin p-99 X FEH D LCso fEICH LS E,
SRZENENS.0fF, 3.5(EDMEZE L7245 LCioo 1T\
FH {16 ppm T Bayluscide 2R\ T ZE 0 KT i34
Ao fal

UEDRER 26, FFEHOBADFEIIRERI VY
H, IR XV IBDIECET L, 2OBREIEMCL v E

LWEXEH STz,

MEMBIZHD, KIBEIEE, HEEEBD- - A
BEREEE, EMxOMBIEE v S HEo RN
DA, RAER, BE RERCEQEHOE2%
L, BFET RO BIEHHH 2 v e 57 Fiiz -
T, FHOHOTFWE, WOICHLHE S & 722 R
BT EE N R E R R OB RICESR 72 L.

BB, FRXOEE, H2EEAEAEMELEA 4
RKEZBCTEHRLE.
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Abstract

STUDIES ON THE EFFECT OF VARIOUS MOLLUSCICIDES AGAINST LYMNAEA
OLLULA, INTERMEDIATE HOST OF FASCIOLA SP. IN JAPAN.
2. ESTIMATION ON THE EFFICIENCIES OF FIVE MOLLUSCICIDES AGAINST
ADULT AND JUVENILE SNAILS AND EGGS OF LYMNAEA OLLULA

Yukio HARADA
(Department of Parasitology, School of Medicine, Shinshu University, Matsumoto, Japan)

Molluscicidal efficiencies of Bayluscide, NaPCP, Frescon, Copper sulfate and Yurimin p-99
with Lymnaea ollula were tested by adult and juvenile snails and eggs in the laboratory.

Results obtained were as follows :

1) The LCso (25°C, 12 hours) tested with adult and juvenile snails and eggs were as
follows: Bayluscide; 0.05 ppm 0.14 ppm 0.14 ppm, NaPCP; 0.26 ppm 1.72 ppm 3.43 ppm,
Frescon ; 0.76 ppm 1.19 ppm 1310 ppm, Copper sulfate ; 0 87 ppm 6.06 ppm 7.73 ppm and Yuri-
min p-99; 0.97 ppm 2.93 ppm 3.36 ppm, respectively.

2) Bayluscide was the most effective molluscicide among these five chemicals showing
little increase of LCso values for juvenile snaile snails and eggs as compared with that for
adults.

3) The molluscicidal efficiency of NaPCP deminished greatly when it was tested with
juvenile snails and eggs. LCso were 6.5 folds and 13.2 folds higher than that for adult.

4) The eggs were quite resistant to Frescon. Its LCso was 1723.7 folds higher than
that tested with adult.

5) Copper sulfate was the least effective chemical among these five molluscicides and
its LCso for juvenile and eggs were 7.0 folds and 8.9 folds higher, respectively, than that for
adult.

6) In the case of Yurimin p-99, LCso of tested with juvenile snails and eggs were 3.0
folds and 3.5 folds higher than the value for adults. LCio0 tested with juvenile snails and eggs
was 16 ppm. In general, juvenile snails and eggs were much more resistant to molluscicides

than adult snails, however, this tendency is different from one chemical to another.
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