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Abstract

The ‘present study has been undertaken to find the most efficient procedure and
wnost optimal conditions-«for-l'abtaining‘_ a large number of young Oncomelania snails in the
laboratory for experimental purpose. In this study the author attempted to -obtain de-
tailed information about the influence of some environmental physical factors on growth
and hatching of the eggs. Initially, the response of the eggs to temperature and degree
of wetness was observed. ' )

Fresh eggs of O. nosophora and O. quadrasi which were covered with mud-like parti-
cles were collected from the egg-laying chambers at daily intervals and placed on soil
or filter paper contained in Petri dishes which were kept at constant temperature and
moisture. If conditions were proper, the egg-cells developed up to mature larvae and
some of them hatched normally in these culture chambers. '

For testing the influence of wetness, the six grades of wetness were experimentally
established according to amount of water contained in filter paper of 15cm diameter.
On dry soil and dry filter paper, the eggs died within several hours. Tn O. nosefkora

- eggs, desirable amount of water given to filter paper was around 6ml at least, but 0.
quadrasi eggs required much larger amount of water for the survival and develbpmem.
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Under desirable wetness conditions, optimal growth was found at -about 20-25°C in which
about 80 per cent or more of the eggs developed to the mature stage (the stage of late
veliger) within 20 days., Higher temperature over 30°C resulted increased mortality in
the early stage of development. At 15°C, on the other hand, the eggs required a longer period
of incubation for maturation, especially O. quadrasi eggs markedly inhibited in the develop-
ment. On further lowering of temperature below 10°C they almost ceased their growth.

In culture chamber, the eggs began to hatch naturally 20 to 30 days after incuba-
tion under ideal conditions, but the rate of hatching was not espzcially high. If the
culture ground and filter paper were. covered with water at this time, mature eggs ac-
tively hatched within 24 hours. On the other hand, when the fresh eggs were culti-
vated on filter paper submerged into water from begining, most of eggs developzd to
mature eggs and hatched successively day by day. According to th= obsarvation basad
on these phenomsana, the incubation pzariod nscassary to odtain maximam hatchiny was
recognized to be about 22 days at 20°C, 15 days at 25°C and 13 days at 27-30°C raspec-
tively. Therefore, this procedure can be recommended. as an efficient way to obtain
young snails.
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Fig. 1 Fresh eggs covered with mud-like

particles on the soil.
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Fig. 2 Eggs placed on soil in culture chamber.

Fig. 3 Eggs placed on filter paper in culture

chamber.
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Fig. 4 Seasonal variation of egg-laying of

0. nosophora from natural field.
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Table 1 Influence of temperature and wetness on growth and survival of Oncomelania

nosophora egg on filter paper.

Temperature 32°C 30°C 27°C 25°C 20°C 15°C 10°C
Period of incubation 15 18 18 18 22 65 120
Wetness 1 0% 0%
(100) (100)
2 : 119% 79% 75%
1 (100) (100) (200)
3 28% 899, 89%
(130) (110) (200)
4 0% 189 77% 85% 96% 46% 0%
(100) (100) (228) (300) (260) (100) (50)
5 17% 70% 7% 86% 52%
“n (80) (90) (154) (250)
6 0% 65% 76% 72% 909% | 0%
(50) (100) (100) (100) (130) (100) |

% : Maturation rate, () : Number of eggs
Remarks : Grade of wetness is expressed by the amount of water contained in filter paper with
15cm diameter as follows ; 1. dry condition, 2. 3ml 3. 4ml, 4. 6ml, 5. 8ml, and

6. condition covered with a large amount of water.

Table 2 Influence of température and wetness on growth and survival of Oncomelania

quadrasi egg on filter paper.

Temperature 32°C 30°C 27°C 25°C 20°C 15°C 10°C
Period of incubation 15 18 18, 18 22 65 120
Wetness 1 . 0%
(50)
2 0%
‘ (50)
3 0%
(50)
4 0% 0% 0% 0%
(50) (50) (85) (303)
5 0% 0% 0% 6% 119
(153) (130) (102) (112) (198)
6 0% 649 69% 729 839 219, 0%
(88) (113) (118) ‘ (123) (111) (100) (100)

% : Maturation rate, () : Number of eggs
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ZNIDELTHEL THZORE ERBEIRETT
BIEMMHS. 0. quadrasi TZZ D KEE BT
15°CTEIcEB SN S, 0. quadrasi (3ZEDKS
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Table 3 Influence of temperature and wetness on growth and survial of Oncime’anio
nosnphora egg on soil.
Temperature ’ 32°C 30°C 27°C 25°C 20°C 15°C 10°C
Period of incubation ‘ 15 18 18 ! 18 ! 22 65 120
Wetness 1 0% 0%
(50) : (50)
2 0% 0% 59 65%
[oq00) | 100) | (1050) (700) |
3 0% 0% 9% 29% 75%
(100) ! (100) | (1000) (35) (800) :
4 0o | 359% 589 83% 84% 519 0%
(195) ‘ (210) (1518) (470) (1895) (80) (50)
5 0% | 0% 30% 589 69% 38%
(76) | (236) (375) (80) (395) (115)
6 | ! 0% 0% 0% 58% 0%
| ENCONENCO! (50) | (450) (50) |
Lo |

9 : Maturation rate, ( ) : Number of eggs

Remarks : Grade of wetness is standardized by the height of rising water on the strip (Smm

in width) of filter paper which is set on the surface of culture ground as follows:

1. dry condition, 2. 1 mm, 3. 2-3 mm, 4. 4-6 mm, 5. 7-10mm height, and 6.

ccondition covered with a large amount of water.
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Table 4  Influence of temperature and wetness on growth and survival of Oncomelenia

quacrasi egg on soil.

Temperature 32°C 30°C 27°C 25°C 20°C 15°C 10°C
t

Period of incubation 15 18 18 18 22 65 120
Wetness 1 0%
(50)
2 ' 0%
(50)
3 0%
(50)
4 ' 0% 0% 0%
(50) (50) (100)
5 ) 0% 18% 10%

’ - (100) | (100) (100) |
6 0% 0% 76% 93% |  849% 0% 0%
(50) (74) (50) (95) (50) (50) (50)
|

% : Maturation rate, ( ) : Number of eggs

Table 5 Influence of temporaly exposure to bad conditions of temperature for

5 days on eggs at various stage of development

Maturation rate (after 26 days of incubation)

Stage of growth Early cleavage Trochophora . . s
examined -Gastrula -Early veliger Middle veliger Late veliger
(Period of exposure) (1-5th day) (6-10th day) (11-15th day) (16-20th day)

Temperature

32°C 0%, . -24% 60% . 72%

30°C 80% 78% 70% 82%

15°C 83% 73% 829 72%

10°C 75% 76% 79% 78%

5°C 10% 65% 70% 76%

Maturation rate of control group (20°C) : 81%
A number of eggs examined for each group vary from 40 to 85.
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TEBATHRALB b DRENPUS TREES MR i 32°C Bk 4« DRERETOREICEOHELE
CEFEShZ. BgBEThcsErnsopes %%, 30°C, 15°C, 10°C ~D—BHDREIIFBALE
HFBcennz. 5°C OEERERTFINHTIIA BEND SN,

EBEEZI0N, SEM~BEPICIIFRES S
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Fig. 5 Shoiwng increase of maturation of eggs
according to period of incubation on culture
ground and their hatchability(20°C)

Fig. 6 Showing increase of maturation of
eggs according to period.of incubation. on
culture ground and their hatchability(25°C)
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Fig. 7 Showing increase of maturation of eggs
according to period of incubation on culture
ground and their hatchability (27°C)
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Fig. 8 Acceleration of hatching process pro-
voked by submerging of mature stage eggs into
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Fig. 9 Hatching process of Oncomelamia eggs

submerged into water of various temperature.
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WEICEYI OB, 2BEHATELEE L TS8%
MBAETICIELL T B, —BIICE » TKIEIE
BNEFRETIEPEN, ZOHEEL KA.
20°C CIZ LB 13 390 Th 5. 0. quadrasi
THRRAKTH 55, LRI E x 30°C T42%,
27°C "TH2%, 25°C T79%, 20°C TN%T, ko
A% BHEHIE 30°C, 27°C 128, 25°C TRI4HT
LR B @ peak G -SNd16HTH B, 20°C T
M LOBER S T - CENTAHET, THAR23~24
HEicAONB,. O. quadrasi Tl O. nosophora I
NTHLOIEMBE L, o0 Liad Hlard 5.
ROEERMICHE 215 51TiE 0. noesophora Tl 20°C
O. quadrasi TIE25°CTRIENR OB RETH 5.
) (Fig. 10, 11, 12)

Fig. 10 Eggs submerged into water in petri
dish.
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Fig. 11 Hatching of O, nosopnora eggs cultivated on filter paper submerged

from beginning into water.
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Fig. 12 Hatching of O, guadrasi eggs cultivated on filter paper submerged

from beginning into water.
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B B & & #

BEE TICEARDAEBDHRECHE OMANLTE
ORREC L > THRENTED, £DEEA EHK
B# 3 0IZERIEL L 20 FIco» T DA R
OETEAEEE L b DT, BEARNTORE O
{LicBT 2BEIMDTHLBV. ZOEBRERREE
DRECESDBTAED S & &, BEOFEDOEEL
xichsrEBEbhb., FEHEIRM) e vr— Vv ER
W EEIREEHL & BRUNEEMA 2L, O. nosophora &
0. quadrasi DEI%E S, TITF-OHE LLEBELT
zhICRIZTHBEAGOZBEZER L.

FEDEINCOWTELRIEREROR L) AR X
D BRIL - e BMICFRSNICEAR 0. nusophora £
BREBICHBID, 20-25°CRAEETHEL, EIIOH
BAEBEL:. TOREI AP S1AI,I THREL
7o b OT 2B EPRICEENIBC ST, 20%
H-ThIEHCLTHN. 28, 3A0bDIR 158
PIRICESDBEC Y, 4, 5, 6 HObOREEOE
B OEWOEINSHD. 6 FOhaEICE S LED
BHEHICED L, 7T HANE—RICEI KRS
. COTEMD HARRICHNF A ERIEELTS,
5, 6 ADIr ADRICTTObN B EEDNS.

T RICHRIRE O L E RO BERICE TN A KRS EE
BERICGAETOLAEL, BELOHAELEEES
THEBE L, 0. nosophora, O, quairasi OijFEIRFDH:
7, RECRITHENEEEFOREZET L.
B LEBTOEHE, BRTHEL SESOKIELD
BEVDINBIEFERERENLONE. O TREHAS
&, O.nosophora \ZFE2AEA B & DR D [bsH AT
RIMORBIIFICHET L0050, F4E (B
#ic 6ml) P EBbMiZZELCHELREETS. —
7 0.quadrasi 13K LORETRBRINERAERE
Lz, HEEMTRE L T4 % &, O.quadrasi 135
BORPOKDENNBRETH B3, 0. nosophera T3
HOKSEHNBE 4 ETEOERENELL, AELD
Rigicis 3 &, L DICHBEIET T 5. Fkic25°C
ULoREii? LBET 2RICIET 5 S OH8EMN
T3, TNRBRS L TEBORESE, MY DR
JEIC k2% R, PH OE(LIGENRT 52 DHELD
3. Zokic 0. nosophora I3 HIRHISIBELICHR

s 0. quadrasi 3z & VBICEZBDOKA%E BEE
L, BCREMHTOKSRERERNTHS. Tb
(1956) d 0. hupensis i€ DT OEETEMWROLR
EPBRSLNELTNED, ChiZAEROES FEE
6 EOTRIDKS BTHD,0. quadrasi O. hupensis

OHEIFORBREBBKSEZZEL, L 7D
DEEDLNE. BEAHIBTORE CEHIEEIER
20-25°C FitkDRIC 0, KBS L7125 EAES
DT 3. 32°C YL ECTRFHE L, 10°CYTCTRAET
EIET 3. i 32°C O REAREMICHROTE
BTk EZ 2 HEO—HHERETH > THRMATIC
EFT 3. 15°COBRAICIRBENELL, T DEHE
TT 5, 0. quadrasi THRRICTFL, Bz O
BPBETHS. B (1965) d—RiGicHBEER
20-30°C &L, #h & 0EEXERSFRE CERN
I T EERRNTHEHN, EEORFRIBROLETHE
KW EER ST b DEEL 5.

B AR Lo L LT, Chi& wagner H326°CT
0. formosana T3 9 —41H, O, nosophora Tl 9 —43H,
0. quadrasi T3 8 —40H Dk x DA ic L2 AT
3. X Otori 7% 0. ‘nosophora i3 20-25°C T12—
350, 24-29°C T11—33HICHAMLEZBEEL TV S,
U LAkt s 2 BALRIIBAL TRV, FEFER
T LT O. nosophora FRFDKIRS HSELASE
FLB-EEREFS - T, BHIKKEESTEKRSE
3L, —BCRMEABC Y, 4RHNICEBRIITOKR
AN ERET ¢ 2BREHR L. OHARK
9 % KDIREF20-25°C BB T, 40°C DKETRE
IFFMFER L, 5°C OKTRFEB BT OIEL. £
B ECOIFORME LB 2B S T TRME
HEABEPRBEECKSBREDRERFICL-TE
1558, Fkic & 38bid 20°C ©ik19H, 25°C T

© 13H, 27°CTCUHREISBC D, ZOFIKREHEM

T 5. fE-oThRbEERX REE A\ 5 5ICF20°CHE
TIiF30H 25°C, 27,C OFEE TR0 HFIRICGEAETT
S OMEbEE L. IPFORLEEIII 20°C TI345
HREEE G ToAMERESNE 2, 27°C OE4
Wi FCTAEABE3 EEAKLTHHLRRED
FHED. FHROD ETRL 1 LicKiBEThIE20H
TREZEWEIEZLI> SDEEDNS.

O. nosophora & O.quadrasi DYFF-A5H» 5 Kh
I B - MR D 620-30°C OEECHEET S L, 5
FiRISFEEL, BULEIEE O DCEILIOM L E
WHEAASEH T 3 0 B LOBIEREESEOERE S
N335, 2IFORERNLSH B &, O, nosopohra T
1220°C T86%, O. quadrasi T3 25°C TT9% & 5
Th 5. izl (1933), Abbott (1946) ,Ishii
(1951), Otori (1956), Chi et (1957) &3 HARFE
UBIRZETORET, FEEARNTFCOBtITO
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MEAEEL TV, Thd ORI EERARI
BZ L. BFRKPMICREG 7 ERERORE D, 5 —
ISRLFED peak 2R HEREE LT, HEEIF
MELT 2 ETCTIRMSEBHBTIHEE0. nosophora TIZ

27-30°C T13H, 25°CT15H, 20°C Ti@k228H, 0.

quadrasi Tl 25°CPl FT15H, 20°CT22—24H &%
Zbhd,
Db EARBTFORE, B kizTyEnY

i

=2 IIEAE 0.nosophora, O quadrasi J9FDOFE
BLIC BT SRR, BCIRIE & A BOBEIC
DVTERIBEETORORRER .
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