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VERBMERY 2T OB LEERMED 1 i1,
IX¥A Y HA Oncomelania nosophora DERENKE
BETHS,

VAV TADEE, FERMFICOVWTIE, AEFEE,
R, 1, BE, Ko, HEEPEZOWERCIVR
fEh, ERZBARBTORRIL, HIBERIEMDT
&7z, B OBE, BERD B VIZERENTEN - ¥
LS ¥BE 2~ 3mm AR LZHERZERICHEL T
5,

LIANIYAYTADEFERDOFT, HHLAFTORH
R0 1k BE%TH D L Bbhd, 2B L
(1969) O FETHBELIBA TS, #HREZ v 7ick
ALZE#, XiFl0~14BBICETTAH1H 5 L
G99, TOFEWECRIT o, BickHx
BETHLENDDLEELZONS,
HROBEMBEL 254 DRERFOF 25, FIFRE
TREBLIOKIZONT, L LTRLE#OREZHL
TRELDT, ZOBRERET S, ThoEhFHRE
HoROEBERESRME, PROEREGELHFLETR
M52 81X, Ix¥A4YHAOWTiZ A ARELEBED
DAREEREBATE2FE1NVICRY, F8ICRAD
BEBARICLISATESR LD LEZLNS,

HEROFEFICIMERIBOENTRY, EBRY
CHEBEAARFIROER L Bbhs, L L bk
DIFETRELEWFARLEFAL, LBOREE - %
RIZOWTIRBRLTWARY, I A Y FA3KkERAE
R, BECHRADEINL O, THoOMRSK

X B E FIFLTWS Z 2%, H1H (28 1978

a), #®2®W (ZHR, 1978b) THLMMZ &I,

A TIIAREDOHR DA - BEICHL Bl EEL
REL TS 2%k, KBRS Z2VWEERY +—LVOE
BN, FHRETERPLATHIC/ER L/ 18 ETH
BL, £FR, AR B, EELBEHA LT L.

FokAEOH R, AFICHERERERYKPICHE
FT 585D SERT 5 0 TS L Rk o Rl 2
b, FHEEREEREENL, hi, BEchReion
BEY »— v fdhic kX, #REFAFTLT, Z@EHA
BARERFEL 7.

KBRHHE LU AR

1. EBRHE

AW Y A Y A Ak, Ee LTIIEREE S
HIVBRELLRRE, H1H (S 1978a) & H
B, HE (1969) OFEICHEL T, ERENICTERIRR
ShTERE L TEINSE, MUK 0.6mm DR
Th5B,

ik, BA A K, KEK BEREOIYAIN
A HEEME R T+ D EEADIES, NBHICHA A K
ALEWE R B UTER L 72K AT ATRK L MEE)
ThbH, ALRKIHE - L (1965) 2HEICLT,
% Do R A5, Catt, K*, Mgt*, Nat o
EREA AV EESR, L bHBRICKER Catt ORED
BNLDLEWSKEEDL D LI 4RV, TALIE
BT HEED 5L 5me/l PLEDHERE LHEYE»L
TR Lz, Z0E»iE, FFZMOERKDILFEST
R (LEURMSRENS, 1957) 2B L, ZTIICHB
T BRAFVERREDET, 2BOATRKEE
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;L.

ALRKOUF I TROEY Tdh 5.

ATHAKA: Chu No 100D —E#EfEREHLDOIEIH D H
5 Ca(NOs)z 0.04g, Ko:HPOs 0.01g, MgSOs+ 7
H:0 0.025g, Na:COs 0.02g, Na:SiOs 0.025g % 7%
KIZEPLT 1L L LTz,

ALRK B: Fogg DEBEFKHOEED S b,
Ca(NOs)2 0.08g, K:HPOs 0.01g, MgSOs- 7H:0
0.025g, Na:COs 0.02g, Na:SiO; 0.025g % ZEIBAICVE
MHLT 1L &L,

ATIRAK C: Jgrgensen DEERF I OEH D
%, Ca(NOs)2 0.06g, MgSOs 0.005g, Na:HPO 0.005
g, KHCOs 0.20g, K2SiOs 0.005g % ZKIGKIZ¥A LT
17 L7z,

ATRA D: Gerloff-Fitzgerald-Skoog @ ###h II

(E#H) oD 5 H, NaNOs 0.0413g, Na:HPO4
0.0082g, KCIl 0.0086g, MgCl: - 6H:O 0.0209g, Na:
S04 0.0146g, CaCls - 2H:0 0.0359g, Na:COs 0.02g,
Na:SiOs - 9H:0 0.058g % KE/KIZIEN L TLEE 1!
&L,

ATHRAK E : CaClz - 2H:0 0.08 g, MgSOs + 7 H:0
0.005g, Na:SiOs 0.025g, Na;HPO. 0.005g, KHCO;
0.18g #FWBAKICEML T 1 & L7,

ANTIHEAK F: CaCle - 2H:0 0.08g, K:HPO;4 0.01g,
MgSO0Os4 + TH20 0.025g, Na2COs 0.02g, Na2SiOs 0.025
g RAERWAKCEILT 1L LI,

ALRAKA~FO2ERRELHY, A(1:2) LK
L7z,

2. FEFHE

FERARSE L TIE, A 9cm, BE 4cm DEKIRE
g, SE9em DEFEY vy —LvER) =F LS A
(12X 18X 17cm?®) # v 7z,

BRIE skl « (RRESAOMBEBEICE L. (FB1#
« T, 1978a), FThbbLBENREHDEIZ, FHTR
£ L7 |MOREEMA 100g 2B, AFOFEHNZ
ZRTEEL, ThEkziEoy bOFiZAh, =
¥, =R 25+1C DIERED BE¥LOWID LI~z
RABREE (BRH, 1969) % 2mg/H/@#HE L7z,
FETIIBLER® O ROFAE XREEZR 0T, fthokiET
FORESEBRE2 ~ 3mm OHEZ WV, £81210
oA Lz, BHHILE 3 EEICEW B2 FHRE
ETH LT LRI, RELBA A K10ml/[EFERE T
& 2F7e, 2 B, 10H BEIcREEIRL, FEEHEM
ST THERLHFIL, BREZRE L,

Y v — vk - Bt oE K40 2 E5
CHE, KE200ml HEEELXL, L LTROYVES
mg/B/B% 5L, BRE25+1C, BROHBROELD
OHIZEBWz, ZHICEHRZISETF > AN,

Skt - AEMT0120g 208 E, KE 21
E, BHAF I ARTEEXL, fEL L THSmg/R/A%
b UHBRE CGREERK, ££12.5cm) 2% BEC 5
S, RE25+1C, {BEE65+10%, MABRESHNRLIT
#7900 Lux 10 B#[EMBEHD AA 4 bry (A hbhuyv
EA) NTfTo7%k., ZHIZIZI00EOH R & Ah-,

JEEY v — VIR XS ASEOEEL, BE3E, k&
IZEWENSHRZ vy FTHEL, 1 AHICT
RTORAEEL, EFRBIUHREL, vf 7 A —
F—%ty b LEREMET TRIEL, £#3EOH
DIRLEFEHYL Iz,

% BR Rl MK

1. HEOATF - BHRCRETHEORE

)RRk BRI &k

UK E R8I, (WFURHEERT BT ESE 6 7B,
Ik E %, JERRILERKR %5 6 FFTTHRE
L, ThboEEMEEAWE, £EBicoWT, H
o, TEBEHEL, I (ARBESECES), B
fEE R (Tiulin i X 2BHERFEOER) ERE L.
IR OTBANEIIE 1R (2HR, 1978a) iT#¥ L
(HRRF A B HE, 1966 ; Hik - RS,
1957).

FEEROFERIE Table 1 15Kk L7-, EBREAMA% 1 A
Hiz LEWEHRERE, WIFhLEFRI0%IL ETH
725, 2HBREFLIUET LY Y I Adibote, Z
N HLAkEEETIE2 AHEMN « RREIHEWTIZR 90 -
85% L BRTH 2D, KHF « KELHETIZ60
+55%, HETHETIIISY L EIERTHO/,

FERDEETABMTH Y D, ERBAEZI0~20
Ric&MRA»ELEL, ZOREITIRERICBEICHERA -
BEECHERIN TV RO TRRNWA EHESNS,

ARETHLHALPICEN LB RIFTH o, AL
BTRAERPBWVCLILY, EHEREE2 ARes
AMEEDLLT, TOHITETEE B TED ThE2D
7z,

FEKHETEE T 2 AR ILUERRLETIO% THo7ZDIC
L, FTEL (subsoil) « HILKT/EL - BELIET
60~50%, AT A TIE35% LIRRTH D7,

PEEREX 1 A TIRAVEVLRD b o7l
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Table 1 Survival and growth of young O. nosophora cultured in a clay pot

containing various soil samples at bottom 20 young/2 pots/soil

1st month 2nd month
Soil . Shell length (mm) Shell length (mm)
No. Locality Survival Survival
rate % Standard rate % Standard
Aver. deviation Aver. deviation
1 Tomitake 90 3.77 0.37 90 4.73 0.54
2 Kumagaya 90 2.65 0.17 85 2.76 0.20
3 Otawara 95 3.33 0.35 60 4.40 0.85
4 Omiya 70 2.67 0.18 55 2.87 0.26
5 Hiyoshi 70 2.86 0.28 15 2.92 0.24
6 Kamitakasago 0 — — 0 — —
7  Sanno-pass 100 2.58 0.27 90 3.66 0.34
8 Nakayama-pass 85 2.69 0.20 80 2.97 0.26
9  Sanno-pass (subsoil) 90 2.63 0.16 60 2.88 0.33
10 Nakayama-pass (subsoil) 85 2.59 0.19 55 2.90 0.37
11 Oze 85 2.63 0.22 50 2.68 0.22
12 Kawaguchi-lakeside 80 2.74 0.25 35 3.13 0.49
Table 2 Analysis of soils used in the Experiment
Soil Locali Pref T h Soil Soil Humus
No. ocality relecture opography o1l type o1l texture content
1 T(;{r;ﬁik%ga}:den Yamanashi LO(‘Z%ft?jial fan) Gray lowland soil Sandy loam 2.79%
2 Kumagaya City Saitama LO\:’;{?:;} allong Gley soil Loam 1.6
3 Otawara City Tochigi Mg;gililsllasgope Eroded andosol Clay 4.9
4 Sarugayato Saitama Lowland allong Alluvial soil with Clay loam 12.9
Omiya City valley muck
5 Hiyoshi Kanagawa Lowland Gray lowland soil Clay loam 3.9
Yokohama City 8 (flood plain) y y :
i . 1 .
6 KaI—In:tttaak%;ialngge Yamanashi Lor‘;v‘i?db:é ong Gray lowland soil Loam 3.9
. . Immature brown
7 Sanno-pass Fukushima Mountain land forest soil Loam 10.6
8 Nakayama-pass Fukushima  Mountain land Imfr(r))litsutreso}i)lrown Sand 3.4
9 Sanno-pass Fukushima Mountain land Imfrcl)lritslirzoli)lr(z;vkr)lsoil) Loam 2.4
10 Nakayama-pass Fukushima  Mountain land Irnfronraetslir:oﬁré‘:lvgsoil) Sand 3.3
11 Oze Gunma Lacustrin lowland Bog soil Clay 24.2
12 Kawaguchi-lakeside Yamanashi Volcanic foot Recent volcanic ash Loam 12.0

soil

(11)
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2 HETRWFERELTHrRYDEELTE DO N, &
FROENA OHI LS TR AERRD b, thot
BTRIBEALEREEY, RELETIR2TEWEEBLUT
BIEfEZE R LTz,

BEER L EEO SWHERIT Table 2 IR L7z, &fF « BF
FIZBWEMKELIZ, T (soil texture) I3AYEEL
(sandy loam), & & (humus content) 2.7%ThH
o, FRICK CIEREHBE R I EHES E10.6
% LBV T L (loam) THRIETH Y, ERED
BaorekERE, FhEIEICEHESE4.9% LK
St EEEL (cay) Thok, EROENOKAE
87541 (Gley soil) i, BHEEE1.6% Lmicd
724, RULLKEEOEPOEHRRLE X OEFED
{EAo 7 ALK L, KERRE2SOHHE LS
DS EIZ12.0~24.2% L BTz,

2) FERIE: EEHY Y-

B, —HERROERLEHEL, KALETIX
BERE LA, MRIREARZRE 478, FkELIE
TIHFERTRIDNG, O EBK, ErREAT
H, WRERIR=ET, LFURERET, EEXBAETS
10777, #1477 B CH4E LI 280 = OB 0 B+
Th5H, TDHLERLITONTIZ, HFE, TER, +
%, BHEEEEST L GE1HR - =K, 1978a),

HEAKE LTIRBA AV ABLIOATRAE(L:2)
ERWe, EBRBRMA% 1 ABCSHREZEIRL, £RE
HELBREEZRE Lz, FFCAKEELLTpH 2 —4—
(B32AY A"IF-5) itk % pH &, EDTA BE (3
A, 1968) #PEL, ELEEWHE (KE, 1964) %3
~Fz,

B FEBRORERIX Table 31K Lz, A AL KEH
WizgA, KBITBETOEFRIEN - EL)IHETH
RTholDictkl, BEXR- HELBETIRKL, FEE

Table 3 Effects of soil type on the survival and growth of young O. nosophora reared in
deep petri dishes containing various soils 30 days after start of culture

20 newly hatched snails/dish

*Survival rate % **Shell length mm

Deionized water

Artificial spring water E (1: 2)

18\1(2)11 Locality DlSh» No. Dish No.
. 1 2 3 Aver. 1 2 3 Aver.
SR* L SR L SR L SR L SR L SR L SR L SR L
1 Tomitake 73 1.5 53 1.8 8 1.6 69 1.6 73 1.6 & 1.9 100 1.9 87 1.8
2 Fujikawa 67 1.3 67 1.3 53 1.5 62 1.4 40 1.3 93 1.4 8 1.5 73 1.4
3 Hiyoshi 20 1.7 67 1.8 33 1.8 40 1.8
4 Atsugi 53 1.4 40 1.5 53 1.5 49 1.5 0 0 40 1.5 0 O 13 1.5
5 Kokubo 53 0.9 40 1.0 93 1.1 64 1.0
6 Inbanuma 20 1.0 13 1.0 20 1.1 18 1.0 7 1.3 0 O 8 1.3 31 1.3
7 Omiya 60 1.2 0 O 40 1.0 33 1.0 20 1.3 67 1.5 53 0.9 47 1.2
8 Kanto Loam 53 1.0 47 1.5 47 1.6 49 1.4
9 Kanto Loam 2010 0 0 0 O 710 0 0 13 1.0 47 1.5 20 1.2
10 I(*Vi;::tsﬁg;‘;gcrust) o 0 0 0 0O 0O O O ©0 0 O O O0 0 0 O
11 Limestone 67 1.5 53 1.2 53 1.8 58 1.5 47 1.6 53 1.4 8 1.3 62 1.4
12 Serpentine 7 1.9 53 1.4 13 1.1 24 1.5 60 1.4 8 1.3 8 1.6 76 1.4
13 Granite 13 1.0 27 1.1 0 0 13 1.0 33 1.1 7 2.2 47 1.2 29 1.5
14 Red earth o 0 0 0 0 0O O O ©O0O 0O O 0 0 0 © ©
o 1 Tomitake 67 1.6 53 1.4 53 1.3 58 1.5
Deionized water g p1.5uma 7 0.8 53 1.1 27 1.7 31 1.2

Factorial analysis

Fs = 7.27>F 33(0.01) =2.96

Significant

Factorial analysis
Fs = 2.35>F,;(0.05) =2.22

Significant

(12)




Table 4 Analysis of soil and water in the deep petri dishes used in the

experiment and biological phase in the first month

519

Deionized water

Artificial spring water

IS\I%H Locality Environment Ca in Biological phase Biological phase
: pH water on soil surface on soil surface
mg/l A Dd
1 Tomitake Paddy soil 6.4 25.1 B; 4+ + D ; Navicula + +
Alluvial fan D ; Navicula + G ; Difflugia + +
; Pinnularia +
2 Fujikawa Paddy soil . 6.1 60.7 D ; Gyrosigma + 4+ D ; Navicula +
Alluvial fan D ; Navicula + G ; Amoeba + +
D ; Pinnularia + G ; Difflugia +
D ; Surirella +
3 Hiyoshi Paddy soil 6.8 13.2 B; #
Flood plain D ; Navicula +
4 Atsugi Paddy soil 6.1 36.5 B; +#+ +H# D ; Navicula + it
Lowland along D ; Gomphonema + D ; Cocconeis +
river bed D ; Navicula + + G +
P ; Monas + 4+ 0O; + it
5 Koboke Grass land D ; Navicula +
Lowland along D ; Pinnularia +
river bed
6 Inbanuma Half bog soil 6.3 16.8 D ; Gomphonema + D ; Navicula + +
Marsh D ; Surirella + 4+ D ; Pinnularia + +
D ; Cymbella + G ; Difflugia + +
D ; Navicula + +
P ; Monas +
7 Omiya Alluvial soil 6.1 16.2 D ; Cymbella + D ; Navicula + +
with muck D ; Synedra + D ; Cymbella + +
D ; Navicula + + G ; Monas + +
D ; Pinnularia +
8 Nerima Kanto Loam 7.0 175.4 B; + +
Andosol E; H
D ; Navicula + +
9 Nerima Kanto Loam 6.8 21.3 D ; Navicula + +
10 Itsukaichi Limestone 5.1 140.9 P ; Aspidisca + +
weathering O + +
crust
11 Itsukaichi Limestone 7.5 268.0 O ; Navicula + +
12 Miura Serpentine 7.2 17.1 B; # # D; Navicula + +
D ; Gomphonema + D ; Gyrosigma + +
D ; Navicula H
13 Misaka Granite 6.3 4.4 P ; Monas + D ; Navicula + ++
P ; Actinophrys +
14 Amami Red Soil 5.1 2.2 D ; Nitzschia +
A ; Alive Dd; Dead B; Bacteria E; Eumycetes D; Diatoms G; Green algea P; Protozoa

O ; Others

(13)
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+ETRFICEVER R L,

HkELEOBA, HLHWAKE (limestone) BE#f
FREIC, BEe— ABHERTIICKRWED, =i
U (serpentine), HIRIENIA (granite) TIHERT,
Fic#E e —A (FFE, Andosol), #EEHRfL (Red
earth), FHHFEFKEE(E (limestone weathering
crust) TR L A LAEFERERRATHZ LB TERLD
fo. BAERICOVWTOERSITOMSE, 1%DERET
TEOEIFE TH Ok,

MR A CTRET B, BEDROID, EFFN
B TRHOBENSWKEZY, ERIEBNLEEZLR
% (van der Schalie and Davis, 1965 : #2H, 1969),
Lo LB SR, AFERFBWICHIILTRELK
&<, FKEEBTEFROBELSIARERTY,
FIRE DM HERD B v,

ALRADHE VAEFRICET 2B/ ORKRE, L+
BOEILS %DBERETHEE TH 2, KELETH,
BiA A L KDGEE LRk, B - BL)IIBTRET,
NE, KE, AIBEEEOIRICETL, ERIETRIK
Thork, REIENLETREKRTH O,

KA T, ZHIESE TREMEETRL, EAH
BIRERM DR TELOTAIE, #RIERS, HEE
e — ATIHEL, BA A UKROEE LR EATA
JREBEICES, BERGELETIEMAIET Lk

TSRS E Table 4 IR L=, AKED 5% pH i,
AKEEETIE6.1~6.8 THol, F/KEIET KEL
6.1~7.5T, HIZiZ5.12F"T D bdHo7-. EDTA E
EEiE, JKEEEETI 13.2~60.7ppm TEIFEE TR
2%, KA TR EATAKERM, RE(LE, #
EMRe —LBKY T, FKx268.0, 140.9, 175.4ppm
LEWEER R, BEReL, HIRERE TR
2.2, 4. 4ppm L IEWEZRL, ZOfi%16.2~21.3ppm
Tholk.

EL EwHEZ, WThoXE, KORE b, ME
¥, Bl Bl FRADWSENCRD bhH1RE
T, BHOEZHAWTRIOIZ, ZITHELNZERF
R, EEOEIEYHDOBENZL D LDOTRIANERD
ns,

3) R Rtk &faskik

A A kRERNT, AIEELEE ETLEe L
T HER (Table 5), EHAFRIV TR LKL, Rxl4,
35% TH o',

2MEICHIR L2 ATHRA D TRIU 8% gL &
B, BBELETIR2I% LIERTH O, BNEET
1391% L HBRTH o/,

U LORERPG, ZrrBgneTLvE L TOE&MA%k
ETY, EEY v — VEELRR, BN LBCROHERED
B bz,

4) CRIRBIEL  BRRERSSE

TRV, F1H (T 1978a) DmE
RIESNEROBEFP LI F VTNV ER—D LD TH B,
ThbbRFAAN I A TRELLEEY, F2mm
~50p (B, sand +7ieb b BABZESEORE L MR D
BA), 50~10p (#E), silt), 10z AT (kit, clay)
253, Rx OKIZEERS (separate) THHE L.

ZDFER X Table 6 T/RLAEY, 2mm~50y, 50~
10 Tix 1 A B OFEHAEFRITRL 100, 95% L& <,
2 AH85, 83%&L{ETF L7, 10x BLFTixl HEST%
LRk, ED% 2 AE 2 CRRIBES 2D
7z,

2 HEOBREX Y LEFERATRT L, K& 2mm
~50p T2.84+0.2mm LEFIT/NES hrofedicbl, KR
50~10g Ti¥3.3+0.4mm, HifE10x LAF Tix3.4+0.3
mm & KEWEMIZH DT,

PED THIRBNTIZE0~ 10 TEL TV B L\ 9 FEFRDS
Boh, ZOERFELOZhEZERLTHOR,

Table 5 Effects of soil type on the survival and growth of O. nosophora
cultured in a plastic aquarium 30 days after start of culture shown
by survival rate % (SR) and shell length mm (SL)

Inbanuma soil Tomitake soil

Aquarium No. Aquarium No.

Kind of water
1 2 3 1 2

SR SL SR SL SR SL SR SL SR SL

Deionized water 20 2.8 20 2.0 2 2.2 43 3.8 27 1.7
Artificial spring water D (1 : 2) 28 2.4 26 2.1 — — 91 2.1 90 2.5

(14)
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Table 6 Effects of soil particle size on the survival and growth of young O. nosophora

cultured in a clay pot containing different separates

20 young/pot

Range of diameter

Untreated sampling

2mm-50 50-104 <10y soil
Soil 1st 2nd month 1st 2nd month st 2nd month 1st 2nd month
month month month month
Survi- Survi- Survi- Survi- Survi- Survi- Survi- Snrvi-
val val l?e l:]eltlh val val 1S}r11eltlh val val IS}:1EIt1h val val 12?1613}1
rate rate g rate rate eng rate rate eng rate rate g
% % mm % % mm % % mm % % mm
Tomitake 100 75 2.8+0.2 100 90 3.3+0.4 60 60 3.3+0.4 100 90 3.2+0.3
Kunie 100 100 2.8+0.2 95 80 2.9+0.3 60 60 3.3+0.3 85 70 2.9+0.4
Kamiengo 100 80 2.8+0.3 90 80 3.6+0.4 50 50 3.7+0.5 95 75 3.0+0.4
Aver. 100 8 2.8+0.2 95 83 3.3+0.4 57 57 3.4+0.3 93 78 3.0+0.4
Table 7 Effects of water salinity on the survival and growth of young O. nosophora
cultured in deep petri dishes containing Tomitake soil 30 days
after start of culture 20 newly hatched snails/dish
Dish No.
1 2 3 Aver.
Kind of water
Survival Shell Survival Shell Survival Shell Survival Shell
rate length rate length rate length rate length
% mm % mm % mm % mm
Deionized water 47 2.8 40 3.0 27 2.5 38 2.8
Well water from Minatoku,
Tokyo 73 3.1 73 2.5 60 2.5 69 2.1
Irrigation water from Kofu 1 73 3.2 73 2.8 60 3.2 69 3.1
Irrigation water from Kofu 2 87 2.5 53 3.0 40 3.4 60 3.0

2. FEKFOEFOKE

1) EREYy—Lik

T8y oL, ERELOBN L RBELOEEBEH
Wiz, WU B KIE, B ATk, KEAD 4 BEL
FRAPBEEK, ALRKA~FRBIVZENLD 2 HEHR
K, FREBERERAKRFERFHEFHENOHFK, B
PrESEEREMAL 2 7T THK L7 #EK TS 5.

BENEEERAWT, BiA A vk, FHFEK, EVMEEEK
18 LV2 ZHELLFER (Table?), WFHAEFRT,
H3BITH LA A vKITIEL, ERBRCEDAERFR
DIESHENFE LD,

B LB|E VT, £FBA A VK EKEKE
L7z (Table8, Exp.1) 2%, AfFR, ZEIVWTFHL
g2, BRERET, WMEROEIRD ohRdol,

WIZEA vk, ANITRAKA, C, D, E, FBXUV
E (1:2) Ol#kn#ER (Table8, Exp.2) %, ¥

HEHFRIIE(1:2), PiAAvKkTRL 87, 80%LEE
TholDIZl L, ZDfhi33~53% LIERTH D/,
EFEROBERFOFE 1 % PEREFTKOEIFET
Hotr. EEHBEIZE(1:2) THA®D 1.8mm, 0D
ff1131.1~1.5mm Tdh o7z,

A Aok, 2 fEICHIR L7 ATRK A~F Ol
(Table 8, Exp.3) Ti¥, VFHEFRIZE(L:2) D87
UNETE T, TOMIT20~60% LK<, EHFERICETS
BERSFTORER, 5 %DAERETHARETH 2. BRI
WFERH/REL, RO E(L:2) T 1l.4dmm TH
27z,

B LEEHCT, BAA v ARBIU2HBcHRLE
ATR/KA~F ZH# L 7ofES (Table 9, Exp.1), it
AFAVAEB(1:2) BBRET6~96% & HEHIE WV AETF
RERL, BALHRE L ADEIBETRIDK,

ZDOHL2MEZHIRLIZA, E, FORROE, BW

(15)
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Table 8 Effects of water salinity on the survival and growth of young O. nosophora
reared in deep petri dishes containing Inbanuma soil 30 days after
20 newly hatched snails/dish

start of culture

Dish No.
%}({)p. Kind of water 1 2 3 Ave.
Survival Shell Survival Shell Survival Shell Survival Shell
rate length rate length rate length rate length
% mm % mm % mm % mm
1 Deionized water 60 1.0 40 1.2 40 1.1 47 1.1
Tap water 60 1.3 40 1.1 33 1.1 44 1.2
2 Deionized water 87 1.6 87 1.4 67 1.2 80 1.4
Artificial spring
water A 47 1.7 40 1.1 40 1.1 42 1.3 ' .
Artificial spring Factorial analysis
water C 67 1.3 47 1.0 47 0.9 53 1.1 Fs=6.72
Artificial spring 55 19 47 1.8 33 1.3 a4 1.4 >F.u0.0)=4.46
water D : : : : o
Artificial spring Significant
water E 53 1.6 47 1.0 13 1.6 38 1.4 difference
Artificial spring
water F 53 1.4 27 1.7 20 1.5 33 1.5
Artificial spring . .
water E (1: 2) 87 1.9 87 1.7 87 1.8
3 Deionized water 53 1.1 53 0.9 33 1.2 47 1.0
Artificial spring
water A (1:2) 73 1.2 40 1.4 27 1.4 47 1.3 '
Artificial spring Factorial analysis
water B (1:2) 53 1.4 27 1.2 10 0.9 29 1.1 Fs=3.04
Artificial spring >F $(0.05)=2.85
water C (L :9) 73 1.2 70 1.2 43 1.3 62 1.3 . 14
Artificial spring Significant
water D (1 : 2) 73 1.3 60 1.2 33 1.1 56 1.2 difference
Artificial spring
water E (1: 2) 93 1.4 87 1.4 80 1.3 87 1.4
Artificial spring gy 14 53 1.2 47 1.3 60 1.3

water F(1:2)

Wik U7fER (Table9, Exp.2), E(1:2) %, f2
FHiZH LE»2I,

UEBEEY »— VIt X 5, SEBEKSROEFMHRO i
b, FAE-EOEEEIE T2 IR Lz ATRK
ET, R« ARDORTENCREE DT DI LNT
X7, ERELTOETECIIEEE LS L 0REIX
FHETIIRVD, BiA A vke—o ATRKICESL,
E(1: 2) KREFRERIED L.

2) &RsE
CHEELBEAVT, BAAVAKLE(L : 2) Tk
L7z 8 Tid (Table 10, Exp. 1), &AFEREFIVTH$80
%R TENED b2z h, EHREIFR~ 1.3,

22mm T, E(1:2) XV BEVWEENEDLNI,
BENEEEHANT, BRETV, BAAVKEE(L:
2) CTHELEER (Table10, Exp.2), Bi# ik
BRI OATFRDITL2ENKEL, EHN0% THOD
ICH L, BETIZ6T% Th oz, TR IR 22
B bR A DTz,

E 8

XA ) VA OERE - BHEKE, MBEERNNY vy
— Uik« BEERIED B, KBV A BRERIC &
DAKMER, ¥ v BRBICEISE T, BAERSNWTE R
(#1H, 1931 ; Vogel, 1948 ; Sandground and Moore,

(16)
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Table 9 Effects of water salinity on the survival and growth of young O. nosophora
reared in deep petri dishes containing Tomitake soil 30 days

after start culture

20 newly hatched snails/dish

Dish No.
l%lép. Kind of water 1 2 3 Aver.
Survival Shell Survival Shell Survival Shell Survival Shell
rate length rate length rate length rate length
% mm % mm % mm % mm
1 Deionized water 80 1.1 67 1.1 33 1.5 60 1.2
Arfificial spring water A (1 : 2) 100 1.3 87 1.1 80 1.1 89 1.2
Artificial spring water B (1: 2) 67 1.2 67 1.2 53 1.2 62 1.2
Artificial spring water C (1 : 2) 100 1.4 100 1.4 87 1.3 96 1.4
Artificial spring water D (1 : 2) 100 1.1 80 1.2 73 1.1 84 1.1
Artificial spring water E (1 : 2) 100 1.3 80 1.1 73 1.2 84 1.2
Artificial spring water F (1 : 2) 100 1.2 80 1.1 47 1.2 76 1.2
2 Artificial spring water A(1:2) 47 1.9 40 1.9 40 1.4 42 1.7
Artificial spring water E(1:2) 87 1.9 67 1.7 60 1.6 71 1.7
Artificial spring water F (1: 2) 53 1.8 47 2.2 40 1.9 47 2.0
Table 10 Effects of water salinity on the survival and growth of young O. nosophora
cultured in a plastic aquarium 30 days after start of culture shown by
survival rate % (SR) and shell length mm (SL)
Aquarium No.
g)f)p. Locality Kind of water Aeration 1 2 3 4 5 6 Aver.
SR SL SR SL SR SL SR SL SR SL SR SL SR SL
1 Hiyoshi, Deionized - 941.4 8715 741.2 — — — — — —  81.3
Kanagawa water
Artificial
spring water — 100 2.2 100 2.0 64 2.2 — — — — — — 88 2.2
El:2)
2 Tomitake, Deionized o
Yamanashi water + 41 2.1 392.4 91.5 30 2.0
Artificial
spring water + 90 2.1 84 2.1 74 2.2 66 2.3 59 2.3 30 2.9 67 2.3
E1:2)

1955 ; /NE B, 1959 ; #4H, 1969 ; AAH 5, 1969 ; KB
b, 1969). FEERNMAEAMEL, HBRHSRICEEL
T, I¥YAVHA2RHE - EIPSHDI LA TEDLD,
BLAFEPOREIL, LAVESCRESEIHER,
BHS (1969) ORLizZ v 7 ERETHA D, KiEe
BIRIEE D ICIRBTREMELY DS, 46
ITHER ORI AT RM L LTLHE, KizoWTHREL
7z.

HRORBHF IR ETLEOMEICET 2 EROIEIR
FERIT DI, RIRD (1959) AAEMEDRD 4 HIRT

MAOARTHERL, S+, stickl, Bt BiT
RREENENZ LEIEH LTS, 8RE (1965) 1T
FTEOZI VBT OFELIVEETH S 5 LB,
NED (1959) b HEOERELFAE—ICKICEE W
RY, +EBTES LHRLTNS,

4E, TEOBEWIAFEECHDLNS LEbh KRR
ik l, KEFABEOETNVELTOERY ¥ —VEEIC X
Y, FEIBEIMAOER LATFRTHRLLLZ S,
PESPCERE A2 1 (B 13 - =i, 1978a ; 2@ - =
¥R, 1978b) TRFREEC T LN, LR AR

(17)
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OEFKBELEB LR bz, Thbick LEN
KA TBOF I FICENLTE T, S EFCRER
TEOR R AR TE .

PO EE pH 237.1~8.3Th Y (B 5 - Flk, 1976), A&
% T pH 5.1 OfR@E L - RIRERLER THAE LN
BholZ l, MFEKOILY Y AEHFRENR~Y Y V.
ENA N EMRBROPHEERO ik HEL (Al-
ves, 1958 ; Williams, 1970), 418l % A KERH TidIE
AREEER TIIFRBENE O L, KERRITIZ50~
10y BRL, FEHEDHRWER e — A, RELEOHE LT
TEBT o IHl sz LB EE TS L, HKkELED
HTIgL, KEEETH, i Zz0bE: - HEitEsrs
FEGRME LT, EafiflEBER L LTERALTWS &
EZzxbhbd,

EEMERT T 2K, REFREVEL, #~vv
HUwA ) ERENEL, (gfick>TiE, vy
U LHHWVIHEBER LBV LA, K (1952), #
Fn (1953) icX ViEfHEhTw5,

ERENTOREKRE LTIE, SERAKEADESEE
KigERBWLR, KOMERDOKELRIN LY, &
E DRI B Lizlizd i, Davis (1964) 13,
O. formosana DHEFFEAIX, PAAv Aic L,
Carriker DE /77 HAH Y v 4k (NaCl 2.0g,
NaHCOs 2.0g, K:HPOs 0.1g, MgCl: 0.3g, CaCl:
0.3g/l) ITRWIZ LEEHLTWS,

Yasuraoka (1961) {Z¥g/KICH T 5 I ¥ A U A Ot
ZFND BB TIT o488 MBS T, Herbst ®A
Tk (5/9 M NaCl 100 :5/9 M KCl 2.1 :10/27 M
CaClz 3.4 : 10/27 M MgCl: 15.9) D10%¥EKE L5,
Na*, K*,Ca**, Mg** D& A + v ®# &H + 3 IA1E TR
BeBTWD, BE - FigQ976) iZJE K 2 BrE L - BEHR
BE#DII%, NaCl 2.9g, KCl 0.05g, CaCl: - 2H:0
0.13g, MgSOs » 7TH:0 0.05g, NaHCOs 0.2g/l ¥{§¥#g T
PHLE /D Z LITRIIL TV B,

INBHIINREL L TREDIEBOEEEZER L
RTEETHID, BUEHOHRLFATRIHI TS/
DICATRAEZHER L AR IO TV, 4E 3
YAV HA DRKBIERDI-DICHFE L FAEKIL, E
¥k MIGT HEIET, BiA 4> L LTk Cat, Mg,
Na*, K* 2&HL, FTLRABROERS TH S Catt g
FEEELL, BAAviconTy, Cl- oxThl,
S04, SiOs™~, POs~", COs™~ &#BIRL THHBEIC

fERi S iz, BRFEEARRL A LRKIC X o TAHEBTOEN
R bz,

FHEOFER D, HREEFO BEHE—C 1L RE
L, WiZK&BRL, BIrBEETRETHHILEXLD
N5, fRELTHEERELFER sha (hED,
1960 ; Davis and Werner, 1970 ; Hik-it, 1972 ; &
7K, 1973).

PASUKRTH 2 &7 v 7 BBEOEH AR, HICAEL LT
RYEFEEFIAT I Lick Y, FABEKOEWER - 1L
BERBREIETEZ L DLEZ B,

I¥A YV HA Oncomelania nosophora MR D H:1Fk
BT 2 BT L LT, 18- Kkofkfr, Eic
Bo7e LB BRIR %S, EicL2BEIAFTKEED
EIEGY v — v 31 BKiEie EOMEEEBET, BLE
BOMAZFEEL, EFRLBELHBELT, RIFL
7z.

1. JKHEAE, JkHAEL A SRRITET
F, R X BAEER - RROZIEET, FFAMA
ABHOBEN LB TRE OB E b,

2. EWOKZERT 2D 2mm~50g, 50~10g, 10
p DT OBREESIC L D BT, 50~10x TRIFT
Holz.

3. A A K, KEKOERAKBEEK, FHEOANLR
KREERY v — VIETHEE LR, ST CERER
EECHHELEMELEAIE, ENEET, —EOAT
K (CaCl: - 2H:O 0.04g, MgSOs - 7TH:0 0.025¢,
Na2SiOs 0.0125g, Na:HPO4 0.0025g, KHCOs 0.09g/Z)
TREOHERVPBLN, EBRENLBEML LS
X, AEICHUETEE TR» Ok,

4. KHEFETIZ, A\LRKTREFTHoT:.

PLEORER & L8 - KOSHHER 2 S, HROFAED
B, REoMRIEETHS. MAMTHAEE L,
KELHEORE - [KigE - BEE+ T, kEiicizh
HWHATHY, RNERLBIEEOZWERE, ERE2S
LML, BHEODRWT IR D LT 5% DIk
KEALETH S,

FHEKP OIEEMERS X OBE L HOLTF « HEICE
EREEENEL, KOBRICI Y BERRENELR
5.

AU HB S, HiRHEEH -, YHEHEPERK
B, BROKRKFREXKELHUALE R RBERK
RCEEL2HEERT S, shEL ELEMHORE
HHRAR I EHERBEEEARADTRICEH T 5.

(18)
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Abstract

STUDIES ON THE BREEDING CONDITIONS OF ONCOMELANIA NOSOPHORA
3. EFFECTS OF SOIL AND SALINITY IN WATER ON THE SURVIVAL
AND GROWTH OF THE YOUNG SNAILS

Naoko NIHEI
(Department of Parasitology, Institute of Medical Science, University of Tokyo)

The survival rate and the shell length of young snails were compared by culturing under
different soil and water conditions at different soil type, soil particle size, natural water from
different sites and chemical components in water.

1. In comparison with soil types of paddy soils and non-paddy soils, distinct difference
of the survival rates and the growth speeds was observed, and the best result was observed on
a soil sample from Tomitake, a habitat of O. nosophora (Table 1, 3, 5).

2. In comparison with three soil separates by ASK method, i.e. 2mm to 50 g, 50 to 10
¢ and less than 10z, the best result occurred on the sample consisting of the separate with
a particle size of 50 to 10 ¢ (Table 6).

3. Culture fluids were examined comparatively among 13 kinds, i.e. deionized water, tap
water which was aged for a few days and 11 kinds of artificial spring water prepared specifically
to this study. In the comparison of fluids together with an inadequate soil, it appeared that
the highest survival rate was obtained in the two-fold diluted artificial spring water of E which
was composed of 0.04 g of CaCls + 2H:0, 0.025 g of MgSOs - 7H20, 0.0125 g of Na2SiOs, 0.0025 g
of NazHPO: and 0.09 g of KHCOs in one liter of deionized water (Table 8).

4. In the same experiment using an adequate soil from Tomitake, no distinct difference
of the survival rate could be recognized among fluids used (Table 9).

5. When deionized water and artificial spring water of E (1:2) were compared in a
plastic aquarium containing soil from a non-endemic paddy field or soil from Tomitake, more
rapid growth or higher survival rate was observed in the spring water (Table 10).

From these results and those of analysis of soil and water used in the above experiments
(Table 2, 4), it can be concluded as follows: The characters of soil give a remarkable in-
fluence on the survival rate or growth of the young snails. The soils adequate for the breeding
of young are gray, gray brown and brown soils with the texture between sand and clay, while
Gley soil, Bog soil, alluvial soil including muck, volcanic ash soils, subsoils and soils of which
humus content are extremely low or high are all inadequate for it. Chemical components in

the breeding water are important for increasing the survival rate or growth of young.

(20)






