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Gonadal Development and Size at First Maturity of Stenothyra sp.
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AINTALNUG drsvesnaulAeuulastlsyanng 1eaves Stenothyra sp. Msaud uaznsiveeiind i l9ssTemd
Tumsdessauiudndin

o

AANATY: SRTIAIUNA NMIWENWNATRNEATINIARA LIS AWIAWSNALWUS Stenothyra sp.

Abstract

The morphology, sex ratio, gonadal development, and size at first maturity were studied for Stenothyra sp.
collected from a stagnant brackish water pond at Samut Songkhram province from January 2018 to February 2019.
The size range of Stenothyra sp. were 0.80-3.00 mm in shell length (SL). The shells were of ovate shape, thin, smooth
surfaced and dark brown in color. Each shell had 5 dextral whorls. The males, which were longer than 1.60 mm SL,
were identifiable due to their conspicuous sex organs. The sex ratio between males and females of Stenothyra sp.
was about 0.71:1.00, which was a significant difference (P<0.05). The gonadal development stage of Stenothyra sp.
in males and female was classified into 5 stages: resting stage, developing stage, maturing stage, spawning stage,
and spent stage. The sizes of individuals at first maturity in each season (summer, rainy, and winter) were studied,
and the results were approximately 1.71, 1.71, and 1.63 mm SL, respectively. This study is unique in that it is
the first in-depth study of the maturation of the snail. The researchers believe that their methods and results can be
applied to the further study of the Stenothyra sp. reproductive cycle, seasonal population dynamics, and to

the utilization of this snail in aquaculture.
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nazanellluviie@eld  edonsfusanidadls wazdmumsnszanglutlszmeduy Ussadiu salfons
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Figure 1 Location and characteristics of the sample area A: sample area, B: water inlet, C: canal.
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waziaBay douueshiisa (body whorl) mmm‘lmmmmiﬂi (spires) A1 3 1u 4 aB9A9 NN BUIATEIBE
Stenothyra sp. lutBnniiniAuaetnedinunaneus 0.80-3.00 Sadwns weladusenudendiunaeaosznm
0.50-0.90 Hadwms uaniiugils laeldanwoizaasniaenlunisuanafinueses Stenothyra sp. (Figure 2A)
Tuu?t.qmmuﬁa%ﬁmqmﬁrﬁ’mﬁuﬁimummuuqm wwnsndANENINNIdIUTeateIN  LATHLAARALAY
mﬁmmmwmg’%muﬁq vuanuasin  IaevesafiniRansurnauentetlien  wavddalaifiansuansniy
SENINNAG LA INALTY Lwi%mm?mmmwmmwaﬂLﬁ@ﬁnﬂwmﬁmqmummmﬁLWﬂQLL@:L‘wmﬁﬂ AOERBNNIAEN
lAndasqansael m‘”\ﬂmﬂmmﬂmﬂﬁ@ﬂmeﬁ'uzdmﬁq@@nmmﬂLWmﬁw:wuafﬂqxﬁ‘lﬁunwﬁuﬁuﬁ (conspicuous
penis) (Figure 2B) ilerhves Stenothyra sp. mr:humwmumwwL‘ﬁ@lﬁlffmm 1Fnasnnlasnaswuwin (foot)
aduvafumasauNug  (gonad) faﬂmqmmumiﬂﬂmmﬂ faﬂmmﬂummﬂammwu (connective tissue) WAY
riantiasa11? (digestive gland) mmuﬂummﬁmm AL TUATBIRTRNTAT AR LA wasldauneas
nIRkLEaRALRS (Figure 2C )

Emual Body whort
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Figure 2 Stenothyra sp., A: external morphology, B: position of head, C: Histological characteristics of Stenothyra sp.;

g = gonad, dg = digestive gland and f = foot.
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Wunan 14 dew Iinedndenveniiliiunzunssenaunn 1.60 Aaawnstull wuidsuusetmenimn
1,130 v wuddunwAg 469 Fo waziwAly 661 Fn AINNIALATIZAANINUANGANN NATANLINERIAIUIEUINS
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vatWALLazatNALRauANsail Inewuve i AiannngT ety wes Babylonia areolate (AWANIA §2351UA 54
LAaTANY, 2551) wasuatl Helicon pruinosus (Henninger and Hodgson, 2001) zﬁ“mmmwmmmﬂmLﬁmﬁqﬁu@gﬁu



King Mongkut's Agr. J. 2020 : 38 (4) : 519 - 527 523

, Ay o & ] = Y a o P I A =
%qqm@Qﬂq?@UWui‘] T@HW‘UQ’]“@EN’]L@EQLWW]H@gﬂu@qﬂ’]?u@ﬂ@\‘iLL@gLﬁ'N@‘U@l@qmqiﬂﬂLﬂ@@uwu@ﬂ@\? 1u°ﬂm$V1M@ﬂLWﬁLN?J

o

U Twieiindlifimanzan Avhldesmadiugnduldunnnirluggduiug feshadu ven Nepunea
ant/que (Power and Keegun 2001)Iﬂﬂm@@m’]muLWM'ﬂ\‘iﬂ@ﬂmme Stenothyra sp nuIRANNLANAeTluAaw
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qm%@u Luﬂ'ﬂmuﬂmmmmu it lunage Strombus gigas (Aranda et al., 2003), Adelomelon brasilana (Cledon et al.,

2005), Littoraria ardouiniana (Gimenez and Penchaszadeh, 2002), /ravadia sakaguchii (Kobayashii and Wada,
2004), Zidona dufresnei (Ng and Williams, 2012) way Adelomelon ancilla (Penchazadeh et al., 2009) WFANIANEN
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Figure 3 Sex ratio of Stenothyra sp. from January 2018 to February 2019.
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Figure 4 Water temperature at sample area from January 2018 to February 2019.
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e o 1 aznz IARALNUEANGA (resting stage) Winszaziindouas Lﬁﬁ"ﬂmémqqqanﬁiﬁmuqLeﬂm”%uﬁuﬁ‘im
lusze vu‘ummmmmymwLﬁmmmuwuﬁmmmL@ﬂ mﬂ‘LuwumﬂumuQWamm (follicle) T Lsﬁ@muwuﬁwﬂu
ayﬂvumqmuhmﬂuﬂ IuLWFiN@vWLILWﬂ\‘i spermatogonia Wae spermatocytes mm@mmLﬂ@ummwmmmmmu
(Figure 5A) zﬁquiuu@ﬂl,wmmwmm@@auwuﬂmmw oogonia HENTEEIZIAEN (Figure 6A)

azugii 2 umwwmmﬂmwm@auwuﬁ (developing stage) “luumumwuwumiwwuwmmmmuwuﬁ
mmMfwmm”mwmmauwmmmmmslumwmﬂmﬂmﬂmwmm@ummmmmIuw@ﬁLWﬁm@vLiuwmuf;um@q
spermatogonia LaE spermatocytes mﬂﬂm UazENa NNy spermatid LL@“’L‘;‘NWUMN’}J@\? spermatozoa Taaniag
fammmnmmqm@umuwxl@mm (Figure 5B) ‘Luwaﬂmeuﬂwwm@”lwmmmmﬂmmamum@ummﬂamm Sl
ving bl luszes previtellogenic oocytes ‘Luiwﬁyuwummewaﬂmﬂuvlmimwmmeﬁu Fawatlszannd 10 pm (Figure 6B)

Jrehl 3 vy Lﬁnmauwuﬁmmmm (maturing  stage) ?vmwﬂmvﬂmmeuwuﬁfaﬂmvmmumm
wianlaseiadaLiug ’memﬁmwmmu aiiswaadRaRany e el lulluiifiuesenansousneuresk
faeinedaian WU spermatozoa sn\‘iLﬂuma@zﬁuwuﬁmgimvmaugim Lﬂu@ﬁmummqum@qmuﬂmwmLﬂ@q
nilaneaaAa meﬁqmmmwuLﬁmm"ﬁuﬁufnﬂzﬁ'uﬂgﬁwmm@mmlﬁ'aqmﬁqm@'ﬁﬁ@ (Figure 5C) lunasineiile
daymimesddarneiniuiiedazesedisiesindirsaulidansnumennivldacnsdany nelulslamanads
PBUTAR WL yolk granul A1UaUNIN (vitellogenic oocytes) %mﬂummﬂﬂm:amugmj fawadszanos 25 pm
(Figure 6C)

szush 4 sveizilaasmasALNUG (spawning stage) ’lmxmiﬂumqﬁﬁmiﬂd@ﬁmmﬁuﬁuﬁ:ﬁmﬁu Lﬁl‘m_ql
wilsrleadfaLsdauaziuaans luneewAlWL  spermatozoa fihBunmantenas  uaznudesinaiiesan
spermatozoa UNdaulagnilaasliuds  TnsusnnaeuaesmilineadAataa NIs0nL spermatocytes  aejiingLiieN
\Antiat (Figure 5D) luvasinaflanudnaadlianasaehadulddn uazlmnpdesinsanisadlafigniaasiiluda yolk
ﬁaglma’lw,ﬁlfaymﬁ\i%l'a@fﬁﬁ@ﬁ%mﬂiﬂ Taziazm vitellogenic oocytes wasimaaagjiinaidniiatl (Figure 6D)

s28iEi 5 12 wuﬁqﬂd@wﬁm‘ﬁuﬁuﬁ (spent stage) mﬁ“@mnﬁm?ﬂ@i@ﬂmm’?ﬁUﬁuﬁ’mmmmaffmvm%’mLﬁn@fof
’&UW%ﬁ@‘”N‘IM’]ﬂVIL@ﬂ@x‘i Lﬂ@umqu@@@ﬂ@mﬂmﬂlummmﬂL‘W@mmmmwﬂ@uiﬂlﬁ‘lmlumiwfmmLemmuwuﬁ
savsie Imwzu%wwmmuwuﬁmqLm@fag”l,umnuﬂ TuvetwAazNL spermatozoa gjtiwianidee (Figure 5E)
qu@ﬂLwﬁLﬁﬂﬂmﬂgﬁmdw@ﬂﬂﬁmL@umrmﬂ'ﬁ;Lﬁlﬂumﬁqwa@aﬁmﬁlumm Lﬁﬁ@@%i’?‘;wumﬁeagﬁuﬂumm’iﬁﬁqﬁmm
VL?J@NH?DJ(Figure 6E)

naianadnzaivaasauiuguematnsdiulngjaunsoutivliean flu 5 svez fansarunsfine
Tunes Babylonia areolate (RUANE zﬁqfs?imfﬁm wasAdy, 2551), Strombus gigas (Aranda et al., 2003), Adelomelon
brasilana (Cledon et al., 2005) way Adelomelon ancilla (Penchazadeh et al., 2009) InenasiE LAt NN IR UTAR
Aunugatnaan VT’]ﬂlﬁU’Nﬂ%ﬂu@xﬂxﬁﬁdﬂ@i@ﬂL"ﬁ@@?ﬁuﬁuﬁ: TuneanAduazinAlea1NsOny  spermatogonia WA
oogonia ﬁﬁlqLﬂum@@‘%uﬁuﬂmmzﬁ'uﬁuﬁﬁm%uimiLﬁaﬂwﬁwuwﬁmm%’wLﬁﬁ@@"ﬁuﬁuﬂmﬂum’@iﬂ i lidanm
srazNIRIWITasedtnsaivaasALTug Tussazudslaeamasauiug uay srazmadauRugAnga lareudnsenn
Inevin W luvesdRaaunestia Wy Hexaplex trunculus (Elhasni et al., 2010) @181TOLLNTZ 82289 1IN a0y
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Figure 5 Histological section of testis, A: resting stage, B: developing stage, C: maturing stage, D: spawning stage and

E: spent stage; sg = spermatogonia, sc = spermatocytes, st = spermatid, and sz = spermatozoa.

Figure 6 Histological section of ovary A: resting stage, B: developing stage, C: maturing stage, D: spawning stage

and E: spent stage; og = oogonia, po = previtellogenic oocytes, and vo = vitellogenic oocytes.
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Figure 7 Ratio of maturity and size of Stenothyra sp. A: summer season, B: rainy season and C: winter season,

L., = size at first maturity.

dgUuanisAnm

AINNIANNNUANBRINEINIEMINUNARUAZINANEIBIURY  Stenothyra  sp. - WaNFNNAUaENTTtdATY
NNADH Imﬂmiﬁmuwmﬁmm%qLﬁma‘%uﬁuﬁmmmmﬁmﬁmmiaLLﬂq@@ﬂiﬁLﬂu 5 93812 UAZAINNTANHITUIA
LLin'ﬁuﬁuﬁﬁummmﬁmﬁ@mn@'uﬁq@ﬂ'wmnqm%@u 09Hu wazgRMLe wudadaAusN LRGN 1.71, 1.71 uay
1.63 HARWAT AINAAL mnmmnmuwﬂﬁlmwaﬁumm@mmmmmmwm SRsNdIUNA NIRNUNeTENzaINg
IARALNUE UAZIWIALINALN UGS Stenothyra. sp. snwammmmumﬂmqmmmhLﬂuLLuqmﬂumiﬂﬂm
WA a Ttz AN aFaLINUE dnsvasnianlasuiaslssinavaivas Stenothyra sp. Tusauil waznisth
wesiaiil 9 lenllunadessasudndinluewean

L ANA9D198

AUANIA §2930Ua54, 119148 wilulng uazeziing VeI, 2551. Wasn1sduiugaeseeaulugnne. 9saasnmanenaeyingn
11(2): 71-86.

"gﬁmgima’@u. 2560. zﬁ“m’ml,wﬁﬂEummmnmﬂuﬁuﬁﬂq‘mﬁL@uﬂgﬂﬂmLL;Jifwiﬁu FANTARNNIAIATIN.
219ANINNIN VA LATUATUNTI A 9(11): 13-23. § .

7331 A, suiand fumangsne uaswedine Aselsaiimun. 2556. ArnvanatsaiinTesesunanluiuimauesasn
NIUNNNUIUAT. oﬂimi?wmﬁmm@/iwv 18(2): 124-131.

¥ e, 2558. M fFeLiiieuaeam s AU unzanauInNAUTUS e Mes LA (Nerna viridis) szvinyfnnmedmzagnang
UASNZABUAIN. INLNTWUSIN AN AATUUILTUTR ANTIERIINENUNNINIALAITATUATUNT, RITA.

Aranda, D. A., Cardenas, E. B., Morales, I. M., Baez, R. |. O., and Brule, T. 2003. Gonad behavior during peak reproduction period of
Strombus gigas from Banco chinchorro. Bulletin of Marine Science 73(1): 241-248.

Bancroft, J. D., and Gamble, M. 2002. Theory and Practical of Histological Techniques. Edinburgh, UK: Churchill Livingstone. 796 p.

Cledon, M., Arntz, W., and Panchazadeh, P. E. 2005. Gonadal cycle in an Adelomelon brasiliana (Neogastropoda: Volutidae)
population of Buenos Aires province, Argentina. Marine Biology 147: 439-445.

Elhasni, K., Ghorbel, M., Vasconcelos, P., and Jarboui, O. 2010. Reproductive cycle and size at first sexual maturity of Hexaplex
trunculus (Gastropoda: Muricidae) in the Gulf of Gabés (southern Tunisia). Invertebrate Reproduction and Develop Dent
54: 213-225.

Fujioka, Y., Shimada, T., and Srithong, C. 2007. Diversity and community structure of microbenthic fauna in shrimp aquaculture pond
of the gulf of Thailand. Japan Agricultural Research Quarterly 41(2): 163-172.

Gimenez, J., and Penchaszadeh, P. E. 2002. Reproductive cycle of Zidona dufresnei (Caenogastropoda: Volutidae) from
the southwestern Atlantic Ocean. Marine Biology 140: 755-761.

Hena, M. K., Hshamuddin, O., Misri, O., Abdullah, F., and Loo, K. K. 2004. Benthic faunal composition of Penaeus monodon fabricius
culture pond in west coast of Peninsular Malaysia. Journal of Biological Sciences 4(5): 631-636.



King Mongkut's Agr. J. 2020 : 38 (4) : 519 - 527 527

Henninger, T. O., and Hodgson, A. L. 2001. The reproductive cycle of Helicon pruinosus (Patellogastropoda) on two South African
boulder shores. Journal of molluscan studies 67: 385-394.

Kobayashi, Y., and Wada, K. 2004. Growth, reproduction and recruitment of the endangered brackish water snail /ravadia
(Fairbankia) sakaguchii (Gastropoda:lravadiidae). Mollucan Research 24: 33-42.

Marian, A. C., Marcial, A. M., and Benthe, P. V. C. 2012. Particular features of gonadal maturation and size at first maturity in
Atrina maura (Bivalvia: Pinnidae). Scientia marina 16(3): 539-548.

Ng, T. P. T., and Williams, G. A. 2012. Contrasting reproduction traits in two species of mangrove welling littorinid snails in a seasonal
tropical habitat. Invertebrate biology 131(3): 177-186.

Pauly, D. 1984. Fish Population Dynamic in Tropical Water a Manual for Use with Programmable Calculator. Manila, Philippines:
The international center for living aquatic resources management. 325 p.

Panchaszadeh, P. E., Antelo, C. S., Zabala, S., and Bigatt, G. 2009. Reproduction and imposex in the edible snail Adelomelon ancilla
from northern Patagonia, Argentina. Marine Biotechnology 156: 1929-1939.

Power, A. J., and Keegan, B. F. 2001. The significance of imposex levels and TBT contamination in the red whelk, Neptunea antiqua
(L.) from the offshore Irish Sea. Marine Pollution Bulletin 42(9): 761-772.

JUSLLUNAIU (Received date) : 15 W.el. 62
Fuurlaumaaa (Revised date) : 15 4.0, 63

FUABLITULNAIIN (Accepted date) : 17 N.A. 63





