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BRI YAV H AR ERER T, EFRFRHET T
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Ben ZoFEEEFALT, BEELEBAKICAL, K
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ZOFETIIEROMEHER 2R T, 137 vic-o
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AERTIE, 3THOBRR»OBEL L (UT

CREEER) BRAFELO 3BT, HBE L TR

2DRLEAELETHI2EETHAEL, MbEkE kil
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FBEEE L L TIINZEL5em, EE10ecm OREAS % H
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HERZSWD bhiz,
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ThiE s, BB 21T o7k,
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Table 1 The number of young O. nosophora recovered on different soil
separates by ASK method 30 days after removal of adult
10 couples of snails/pot

Sampling site of soil

Range of
Separate . Average
diameter Tomitake Kunie Kamiengo
Sand 2mm-50p 0 0 0 0
Silt 50  -10p 0 2 0 0.7
Clay <10y 0 48 20 22.7
Untreated soil <2mm 13 11 36 20.0
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BERAEL, IBURBEERTEVHH CHRE LiokBH L
BoIMEIBETHS. ThE: 7 VMIRESHBT, 1.0
mm (12mesh) 2L E, 1.0mm~710y(24mesh), 710~500
£ (32mesh), 500~350y (42mesh), 350~2504(60mesh),
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D 8 REDREIFICSI T Iz, TORTHWERS &R E
710p LAF o 6 BEFED Sy & Fvy, Thicxete LR
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FAEEBEL L THMEIem, S 4cm DBEKEBSE H
W, #70g OEBY IV EERCEE, IYAV A0
W 5 ME, HEE2ERALL.

FERIX Table 2 IR Lz X 5T, 106p LAF o 1%k
Tk, 710~1052 OFRIX Y, HHAICLHD2ICER

Table 2 The number of young O. noso-
phora recovered on different soil
separates by electric sieve motor
30 days after removal of adult

52, 28 /pot
Separate Pot No. Aver
(range of diameter) 1 9 3
2 (mesh)
710(24)-500( 32) 9 1 0 3.3
500  -350( 42) 0 0 0 0
350 -250( 60) 0 0 0 0
250 -177( 80) 0 0 0 0
177 -105(150) 5 3 0 2.7
<105 75 62 39 58.7
Untreated soil 23 21 12 18.7
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BRER S > TEEOHRVBEA SN, oL, 3t
BOFELD bREWETH 572, 710~500p O 1T
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1054 (150mesh), 105~53; (270mesh), 53~374 (400
mesh), 37p DATICERBI L7z, Biz37p YT %, LERE
T37~10y, 10 LAFI243T 7=,

PLESBEEDY vz, dBE LTHRL: O RS
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Table 3 The number of young O. nosophora recovered on various soil
separates by electric sieve motor 30 days after removal of adult

52, 28 /pot
Separate Pot No. Aver
(range of diameter) 1 9 3 4 5
2 (mesh)
177 (80)-105 (150) 0 0 0 0 0 0
105 - 53(270) 0 0 0 0 0 0
53 - 37(400) 0 0 0 0 0 0
37 - 10 135 94 42 — — 90.3
< 10 56 41 15 — — 37.3
Untreated soil .15 5 2 1 0 4.6
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Table 4 Diameters of soil particles composing the separates used in the
culture experiment and soil skins around the eggs measured by
scanning electron microscopy (SEM)

(Ex%qcsl;ﬁai'iglege of Magnification pI;I;'ic?fes Dxi:g\l:ttxiz dofbyp gﬁlﬁe h]i)éﬁrezetlt?;egflet:;'
iameter) measured
Soil 105-53# 150x 28 156-30# 107, 93#
sample 53-37 100x 68 110-40 70
37-10 500x 110 50- 7 14, (26)*
<10 2,000x 139 14- 1 3
Soil 37-10 (1) 1,000x 21 34- 8 28, 20
skin 37-10 (2) 1,000x 48 28- 3 10, 5
sample <10 (1) 2,000x 123 5- 2 3
<10 (2) 2,000x 62 9- 2

* Second peak

oo TVED, HICE3T~10p D HETHELN
TERY, ZTOMERBEHEANDOTRIOLZ» LHEREALTNS
DEREETHEMT, 1054 LTOFMLEYy AL,
37~10p 38 X0y LT OSETH LI RL 23>
DR %, EEETHEMSETHEL, FHHMEZ Tabled
IZR LTz,

ERIEY VL, WFER L BEL LGREEE
EBRARRE b L, Hic53~37¢ TiH@EKIZRLT
Wiehs, KoM ifEnNcd v, fmilddsgke L
TRIEEEF /TR HESh,

&E3T~10p DR ETHLNIRK 1 TiE, BEMD
HFE iz RO KEH D, Zo®ERNIICH -7225, B
F 2 TiX, 10p LTORF256% % EHTNDZ EA4
2ol 10p LT oEH ETHE SRR 2 Bo#ERREL
Fix, BLrAEZOHHEICH -,

PE-T, 37~10p DERIDFHH BN d10p PAT 0 kL
DHTHIREEHR LE B, 37~10p DM EEL L,
10g AT OMERRBATZ HENER TRV LEEL
b3,

2. MR
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FUEHOKEOHERTTH S5, ZhbnFt%, A
FEERIECHE-T, B (CHAR+HHRD), WM, Hto
BRI/ LI, BELE.

AAEELECHLEE 12.5 %RESWL (sand),

12.5~25% 2 @0+ (sandy loam), 25~37.5%2 %1
(loam), 37.5~50%2 4%+ (clay loam), 50%LA kA%
i+ (clay) L L TWBZ LIZKEWY, kL7 3EDE
AEE2, B, W, HioREH: 2 : 2 TR
+, 70:10: 20CRYEL, 45:25:30TH#Et, 35:20:
45 THEEE L, 10:20:70 THIED 5 D T ERL
7=, 3rpioftRtEIcox, kx5O MOY T
EFRLUHISEL L, EH3S%T O RRLL
ZOER T Table 5 TR L, ERSHTORKETIE,
FHBNCITBANE R K E {FHFt LOZEZFRE TN
2%, R bR oRERE R, BNIESLERLE T
i+, PEHEcrEtT, 3stEmErELCREL, &
TicB<, Bt fHt EELCENMERIED bhiz.
—J5 3REMICIZ5 %DEREK THE 72 ZV¥ED S
h, BEXBcR LR, BMEEXZLICRE, LH
WEETRIEBIRICEDP o/, HEHO LB ETE
STHEEE, BERORILD, FRAID D W IR
FEDLERMBRTIR R VWh LHEE RS,

2) REHEEI X5 Mo
REDRBC L > TR otk EHREERIL T,
HEREAIT T 2B ATz,

gL, HERANEAHIE Y A5 0aH H cieE
L7z BIeZ it RAEEIREORBFEOKEZFK
EHBANDOT VRNV EEDLRE VbW BEE v —ADHR
+, BIOUBEEREEREREDRO VIS VEED
NOIMBRDT, B2 FH OB SRR 80 %ot
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Table 5 The number of young O. nosophora recovered on different soil
textures by ASK method 30 days after removal of adult

52, 33&/pot
Sampling site of soil
Tomitake Kamitakasago Hiyoshi
Soil texture - Total
Pot No. Pot No. Pot No.
1 2 3 1 2 3 1 2 3
Sand 24 20 0 11 8 1 80 67 46 467
Sandy loam 103 84 36 62 38 6 143 88 7 567
Loam 87 52 27 0 0 0 237 107 0 510
Clay loam 95 26 22 13 3 0 148 36 27 370
Clay 183 5 2 40 0 74 16 0 320
Total 766 182 1,086 2,034
Factorial analysis
SS df Ms
Vv 27,906.32 2 13,953.16
B 7256.52 1,814.13
VXB 12,169.08 8 1,521.13
R(VB) 82,712.00 30 2,757.06
T 130,043.92 44
_13,953.16 _ _ R
Test of V Fs—m— 5.0608>3.315 F30(0.05)
1,814.13 2
=——2___°= =(), .315= .
Test of B Fs 5757 06 0.658 <3.315 Fao(o 05)
1,521.13 2
=_vet —(), .315= .
Test of VB Fs 275706 0.5517<3.315 Fso(o 05)

Difference in soil texture
Difference in soils

hoHZBE, 0, 16, 32, 48, 64, 80% &7 B L9
i, 6EOIMEE LS SHOLEEIER L 72,
FRSSTOHRLT, BREIF6RITRLL, KL
TRYWFNOHREEE L2 ol LB, *
TERRIO%OMBELETHE LEL, 32%DEE, 48%D
WEEL L, BEEROEME L LITKTL, EIALE
LLUTBHICEWZ L2, RERTLRHER SR

z %

B (DM 1978) TERLIRC, Iv AV HA
DREJIH D 5 WIZTEEO I oW Ti, Ishiiand
Tsuda (1951), /NE D (1959) DRI EIETIZLETH
D%, EHELBEIR L IR ICBfRAR N L WO R L, DeWitt
(1952), Sandground and Moore (1955), Wagner and

non-significant
significant

Wong(1956), van der Schalie and Davis (1965, 1968),
Davis and Iwamoto (1969) @ X 9 icH kB i LW
LT BFNHB. L L, BEERITIE, ThdoeER
HICHED D T Blidie dr o7, AEl, HEPITEHEADF
HLETHREL, b2 RELTABMICER LKL
BETIT o —EHOFABEERE, HPNCHW-EEE
FHEMFEIC X 2B T, BEREHERT 3 RIIRIT~10
u ThiZl0p IFANRALZZL D, & 50iFl0p LLTF
DT OFBICH 2 L2VHA L, EICEIRHALE
L LToEBELEIDRLCHE LR SPRETHE L
PEBRIICHER I,

7 VA dRE 5 &I X 2 RE T L0 BIRRYE T
X, 70p Rtk ORI THEEBRKVERONZZDOT, 46
¥ 2 mm~1054 (150mesh) D#FH DR ZEFHIL,
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Table 6 The number of young O. nosophora recovered on various artificial
soils with different textures prepared by mixing 3 different soils

30 days after removal of adult 52, 338 /pot
Mixed ratio %
Content Pot No. 95%
Soil texture Alluvial of Clay Aver. confidencial
soil with  Andosol Sand % 1 2 3 4 5 limit
muck
Sand 0 0 100 0 0 0 0o — — 0 0
Sandy loam 10 10 80 16 126 123 120 54 44 93.4 144.0-42.8
Loam 20 20 60 32 61 32 27 15 11 29.2 53.7- 4.7
Clay loam 30 30 40 48 57 48 29 29 3 33.2 59.0- 7.4
Clay 1 40 40 20 64 10 6 3 3 1 4.6 9.0- 0.2
Clay 2 50 50 0 80 11 3 0o — — 4.7 18.8- 0
Clay 3 0 100 0 80 0 0 0o — — 0 0
Clay 4 100 0 0 80 0 0 0 — — 0 0

ZHUTE, WETEPOHD LB L TEBLRERD
Thiz/ERIL, 374 (400mesh) TIIEFBIL, 10p BAF
IEEEIC X o CTIRE LT,

FERARM S X OME L D2 IREE DO IR LD
RRERET 255, BB ETHEDLATY 0%
FMSE I EBRETERECIRETE S, SIS
BEFICHEL O EBETIHELLT, EAET
BEMEEEE AW, ARtk o T, EI - MbicE#E R
TR BLFORE &1F, FL L T37~10x TH
DT LVHERTE

BEBILBER T, MW hTEDR - kT
Nicoick U, RHERIBER T, L L Y bREL,
BqE0X 5t LAKEVWLRDOEZ S FEh 5P ~HHKL
BrmcEENERCTbN, ZO—RHERT 5 LB
bhaEREEAT 50T, FEEERND, JIERD
RELLTHLEDMM IR OBREZME L., TBicH
T 5EARRT B AEEARICE S boREL, SE
1310y LT O THEE Lz,

& & IO BERITFEHL. Imm, JE &RV IR
DFHDEZITFEH0.6mm (Chi and Wagner, 1957) Th
Bh 5, BEOEFIZIFEH0.584mms, it D{RIHE (—
EREOLBOES /FAEOKDES) &, K&ELA
FH-oTLl.2LF 2L (B4, 1955), #DEX3F#H0.7
mg LEMHIhD, EHOEIERBRTIZ, 4MR9em,
TS 4cm D8k 1 Hdb 7z D 200 DFHER OREEAITIFRIET
bolcZ &h b, 200 HOREFRICET 5 HEREITH
140.2mg Th 3. gD LR E DEIZ6.5cm, I ¥ A
U TADEICHAWE S 18 (UTARE#EEESR) o
BEEELREY, ZEPLLEE 1mm T, +OHE

(52)

BASKRFEY 1.1 L, RelETS L, FhtEoE
Bix3.6g k5, e THLEES5 %D R13.6g
HiZ i3k 1% 180 mg, 15% DRYEELTix 540mg & Eh
5. 205 BHRLETR L TW AR HRITF D03 KIC
FIHENIZE 5L, BDETREIENTET 2, B
HBETRTHTH 5.

PBEDXSic, AhHEREYREKIC, BichktRE
IR BB 72358, REOE L 72 5 MMk F 0 L5
BiZ, WETRARRTZAEEN S 50, WEtTciis
BOEIZIToTYH, RBRILZFORNSHEELES L
HEEh 3,

RBEOFEEIZONTIX, BE - K& (1976) » f5iE
LTW3AY, R4 A 1Sk -80S BE0R - b2
Wy oEbmE, EHIT, Bro—MEL LTfES
N3, ZRLKOBBNEL, EBWIEENNBRED
EHT oMl sz b, Bic—E#ET 2 LB LAY
WX L7e o5 EOWBE L EL 5. HicHWEEL A
E b2 pKEEAEBEAEAE, Ko BV ERE
DRERIE D Fe5rd B bz, KR, FAME BRI,
Mt oW, MAEDIECRERER EOBRBRRS 04
Wtk pH PEMFEREOEEIBEL TV SH2 LTI
R LEZS,

1 (TR, 1978) BLUABEFE L THRMEICR -
TeETEEIVA LB, ERICIZKFNINEY OO 75
LEhTning oKBKFCREO WO h 26,
BROZNBE L2800 TR~ KBEEET 2R LT,
LSRRI 7 o0& LR oY >& & kicgeT
B 2PHEOLBERRT A Lick D), FIEART
X5LBbhs,
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FIATE WA, DD 5 TS FE R 8
FRCEDZLDEELBNS,

I¥ A Y HA Oncomelania nosophora DB
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3. RELEWPOH Y HEGHEE CHEL, TV
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400mesh LAFIZ oW TiE, RIRIC Xk BRIF DOILREHE D
EZEZFALZEECRIY 10 TRY LT, KATH
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BREFNICKR CEAREZTTEL, 37 UL ETIIEIRL R
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FHEEBIE T, MRIRII37~10p, 37~10p 1210 LA
THRRELZDLD, H50id10p LTOWFh2THD
TN HERR S LTz,

4. HARBEFERCH-T, RELSZHED+ D,
R, ¥t AL, ZhEEICEAS LT, i,
gt gt HEEtoLHE ABRC/ER, FE LR
F, wEt, BLcRGREENEON,

5 RELTWmIEEEAL, Wt WEt, St #H
git, EEERUR LcER, BELE TSN E
Holz,

D ED#ERED» 6, BRI L L T37u LT DKL
DNETH B0, THEAICIIHPRIE X Y PRIE OREL
HHVIFEIIC BNEEIID TEBRANCED Shiz,
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somiasis. Malacologia, 6, 321-367. 16) AN =K (1969) : :HE W, % 1K, 387H,
15) Wagner. E. D. and Wong, L. W. (1956) : #EE, FHEIE.

Some factors influencing egg laying in Onco-
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STUDIES ON THE BREEDING CONDITIONS OF ONCOMELANIA NOSOPHORA
2. EFFECTS OF PARTICLE SIZE AND TEXTURE OF
SOIL ON THE OVIPOSITION

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

The purpose of this study is to find out the soil texture necessary for reproduction of
Oncomelania nosophora and the size of soil particles constituting the mud skin around the egg
of snail.

In general, 5 females and 3 males of adult snails were reared for one month on a test
soil sample in a clay pot with a diameter of 9cm. Soil samples were prepared at optional
textures by separating a soil sample and reconsisting or by mixing different soil samples. The
number of young snails recovered from these soil samples were compared one month after the
termination of breeding.

1. Soil samples were collected from three localities in the schistosomiasis endemic area
of Kofu Basin, and were separated by ASK method into three parts by the particle size, i.e.
sand (2.0 mm to 50y in diameter), silt (50 to 10y) and clay (less than 10p). Efficient egg produc-
tion was seen in the clay separate (Table 1).

2. A soil sample collected from a habitat of Oncomelania in Kofu Basin was separated
into six components by sieving with different meshes (24, 32, 42, 60, 80 and 150). Efficient
egg production occurred only on the soil composed of particles of the finest size less than
10542 or 150 mesh (Table 2).

3. The same soil sample was separated into 5 by the particle size by sieving with dif-
ferent meshes (80, 150, 270, and 400) and a separate less than 37y or 400 mesh in diameter
were further separated into two at the size of 10g by the sedimentation method in still water.
Efficient egg production was seen only on two separates with particle sizes of 37 to 10z and
less than 10y (Table 3). By scanning electron microscopy, it was observed that the mud skins
around the egg of the snail were composed of particles with diameters of 37 to 10y, less than
10y, or the former together with the latter depending upon the particle size of soils used for
breeding (Table 4).

4. Two soil samples collected from the Kofu Basin and one from Hiyoshi, a non-endemic
area of schistosomiasis, were first divided into three separates, sand, silt and clay, and were
synthesized into the five soil textures, i.e. sand (constitution of sand, silt and clay at a ratio
of (96:2:2), sandy loam (70 :10: 20), loam (45:25:30), clay loam (35:20:45) and clay (10:
20:70). In general, egg production took place on most synthesized samples. The reproduction
was efficient in the sandy loam or loam in texture, and on soils from Hiyoshi followed by
Tomitake and Kamitakasago (Table 5).
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471



472

5. Three soil samples, alluvial soil including muck (clay texture), volcanic ash soil (clay
texture) and beach sand (sandy texture) were synthesized into the five classes of soil texture,
i.e. sand (mixture of alluvial soil with muck, volcanic ash soil and beach sand at a ratio of
0:0:100 with clay content 0%), sandy loam (10:10: 80, 16%), loam (20:20: 60, 32%), clay
loam (30 : 30 : 40, 48%), clay 1 (40:40: 20, 64%), clay 2 (50:50:0, 80%), clay 3 (0:100:0, 80%),
and clay 4 (100:0:0, 80%). In an experimental study for comparison of egg production on the
above eight samples, no egg was produced on sand, clay 3 and clay 4. The maximum oviposi-
tion occurred on the sandy loam (Table 6).

These results indicated that the soil texture adequate for the oviposition was sandy loam
or loam which has a character between sand and clay, even though the soil particle size neces-

sary for the snail to consist the mud skin around the egg is less than 37p.
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