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s zoe¥l 2l & (Bellamya bengalensis) sl oludl ad @ aul jn Y
A ¢ LS ¢ LIS ¢ Ll Jualdl e g3l (andiae JS4y 0 dpad )l
Al Al 8 a8 a1 138 dpan Y Ay ) Apaliny) 5 dpad) ALK ¢ Al delanl)

(£l 5 olsall e 5i) @Bl 58l Lgud (tams ) Ailall Ail) ailiad 0a Y

il sbac ¥l 5 Bellamya bengalensis 4udall oluall ad 8 Julial Ay 4l jo ¥
A dlee (A g
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Chapter Two A4 Juail)
Literature Review gl all pal )2
Mollusca s sl : 1 -2

led G Lgia Audall Lo 5 Al dadail) &y 1 LEE) ael i) JS) (e adl sil) a3
358 458 Ay g il 5eS L i) gl (81 Ll Al pUaill casd W g 2e3Y i b
Cilaa¥l g bl jall s i Jaa s ,AY) 21 sdll e Db elal) 3352 5 4nde (e elal)
Alaill ()1 55 (A S s dala b)) ey a8l 8l 5l 3N () 3 Badaie B ) ey g draladl
Chapman and ) a-slal) Aal 6 400l Aluludl 8 Lege To 3 23 LY ol
o Aalall gl e LS 5 il jall a3l GiluaY) aal ol . (Wang, 2001
e Clbia g Al aaed (e 4y aiati Lal pail) dyikay G
Gastropods aill dsiky Ciia :2-2

Cilial (e le sedig )il ,3SY) Gastropoda aladY) Al Caia aey
4l 8 Caiall 13 8 g5V e 80% (s Gl A ¢ ael il el
(Ponder azhall Al il Gl Leie Gramall 5 A0a0) olyall A s 4y =l
I —aatale 5911300 5Lale 5533000 i Lo aumy iiall 138 set al, 2008)
( Cresti and Forli,2021)

o) Lgalilal | las g 8 Usla ae )53l ) il ST Gastropoda < il aay
A pad) /8l 8l Gany M) 2 pmall Cpalls (Y A c cpli Lgalaal 5 ¢ L5 Al ae
Jomy 5 canall 138 W 3 ga3 3l paaiall ians Cidag g a2 1 Ll sk (e I
. (Cockrum and Mccauley, 1965 ) a285-6 — 1l sa g 15 1

e Al slakll s jlany) e a8l Ll aladY) iy ik o) (1975) Lassen =S
gl sV e el Cus 5 AaiDle g,k Caan g La) 4lS Clelea eliy o Cua IKH)
@l o S Jaras Ll aaine oLy 3ale) 448 a8 &l 8 <A fygitive species 4kl
. (AhO, 1978) 553! clual U (e i) ) (e a1 (e Al S e 3l g

358 s 3 Torsion )s) sl Alee Cisan e (11968) Willey sas sl Lo o) 5
Sl Apaagll sl Ay 1805y 3 s—daiall Al Y A_uly o ua
Al sk sy pag Ay alll o SIG mayy QA LAY




G e iy 285 laa b S Ao jung sl e haill JSA veliger larva aasasll
Jlall Ay uls S Ll aieg anall dgday o yaf Cadlud Wb ¢ el 3 all Gaay slaial
o) sV Cagaa g kil aa V) Giead il Al gl oY) 8 (Sl Ll s
3 (Brusca and Brusca , 1990 ) il <) & el plalil) 23 el adas
Iy Caiall 13 (add Al dcadall ) el e Sl iy 5 Cinia

< 53 la8Y) Al Gastropoda g s Jliad dus alaall ol sill 3 ala cilad L
slaily A 52 180 Llafiey an—all ol hal (8 o) 5L o i s el 4 Jlall Gala Yl
als Ha¥) 53k & mantle cavity 4aall 5528 aa 8 Cua delull )l B olad e Slas
Y] Aaal) alal @i daadl 5 gmd a eIl Ll ala8Y) dgiday il yy 3 AilaY) daal)
1Y) Lany b 3HE) EOG o) s () pae & Agleall o3 Caaad 3l o) Y dlee dai
i e i L) (8 dime Clialili dad Laily vis sad 4o Gl dilenl) 228
. (Hegner and Engeman, 1968 ) awall sbiac) andatig

a1 a syl d8y AV (el s GVl s sdal) S8 Caiall 138 8 £ ) 5V an g
alaill 5 A1 Leaili (s ¢ (Raven and Johnson, 1986) 4sleall oda &uganl dayis
ol ol (A amall W) el bz Al daih da gy ouandl Sleadly il
. (Hickman and Roberts,1994)

Caiall YA A ot a8 a8 Al Chial e il gl V) B ) ks
Sub  maball Al J5Y il e s Laa e crad )
(Abbott, 4zle 3—1hd S Ll oo a5 Ll ¢ Prosobranchia: classl
o ABY) Ay o) il Jian Ay aws <0, 1989) Sub class2: Pulmonata
a5 prosobranchia il coad ) aimi dlle oy pbe e 8L L0 oLl
L0l oliall iy (3 5 yd0 a9 pulmonata —iall Gl A il Sl e
. (Mackie et al ., 1998 ) 4alis.ll

oaall (8 Al arilall iy Prosobranchia Js¥) caiall caas o)y iy
LeSOUaY 352y lld g dal gl dapail) il padl (8 Glaad Lee ) il oany of LS sl
aaind Led) e p Al (o colall (3 il aauS 6V s e g jad s andlall
I ) gall A Adgead) e S Y L) W1 bl b il e anS Y e
J—aiig ) (Houston et al , 1993) (p—anS ¥ A8 vy g (5 5ianll &g W)
P PO FEN NP Y P S PP PRy (VI SN % WOR . . FE0N [ N 1 [ AN



Ay = 2 89163 &+ s Opisthobranchia a—uf Lede (31 5 ialal) dgall
(Barnes , 1974 ) <asyae 51100 o buy—8ilgel gl oa o Jayy il
and Scott ,1976) A sama sl 5 uia ()5S Ldlaial Lal (quiall dalal o ,8Y1 o2a
45l a8l 8l 2a) 55 5 Pulmonata < ) (AU caiall s JSay g ¢ (Wilmoth
lungs Ll LeSSEaY (5 sal) onnS Y)Y i by ol 5l il sl
o) i) lad AR Laa) il calady) dilay SV ¢ el Jediis (Mackie et al,1998)
O sl Balay A gd Lgam sn Ll operculum slag (552 doa i ddaia ollbid
3 2Y 3 a0 dadle ddrall Aa% slae aga s iins (Kerkut and Ridge ,1961)
. (Skoog et al , 1976 ) “bsill oo Clhealll Caiia Cin

eVl dacli g ) Liad adiy ¢ Chaalall e Gl Slaad JS1 Gyl 2l
freshwater 2:a2l) sbuall a8l 8 Lgiaia e Al 5 4008 2181 sea s Basmmatophora
oy (A ophy ) e 2sase e Aaall datd ol L a5 Snails (Brown,1991)
s A8l Aipay o) 4y jlgy 4y a5l Aadanss LIS Sy 5 Planorbidae 4ile a1l &) 53l
Gluaall scld 3 & ey ¢ Byuad dabie O3 Ll ¢ Al G e oladl
LY R g Laal 8l g ol Cay S Aoaldl Ciy g ey A3 1) 038 3 80 8 ¢ tentacles
. ( Smith, 1996) 4kiaal ciliyd)

Radula clidal) adau) sy aladall il (3 5 e el e e clys il Jaa sl
. ( Raven and Johnson, 1986)

Liaxiy (Chase,2003) asad CS) Lgie Jilall g il e (a2 Gy o)l led ol
)¢ (Hegner and Engemann,1968) <ulall ¢ suall dulis () e Sllai LY 430
0585 sl (Barnes, 1980) 4isfia 3 jviae 4y Lalad ddaall da3  ddaa Gllia Leel 5i)
. (Hegner and Engemann, 1968 ) 4wy a8l sl Jia dalae da 58 D13 Lgdlaal

3] Jia Ol s 5 adia s Aden Lghlaal () K8 Ldall olaall 8 (ad 31 o) g8l Ll
&l 85 (Johnson, 2009) saxse Gldle 5l b ghady et o) @Y (ars g jaea¥ly Al
Lol A8l Gn G Al 8 e Adle ST Adile saaly ddua elliad Adall ol
(Kellogg,1994) 4 siudll 5

A o) Ay Lol o sanallSI i )8 e Apuds) 3y gy ()5S 28 81 Cilaal

led Glaay Al Al 8 Jal sl (e A gana il Ll A (Barnes, 1974 ) 5_xiwY)
& Oalalal (13 Sga s aae O ) p gl dsa g are o) (s g el (WY1 AT Jie a8 58l



Rhacall b s Cannes Lea L 5 Abanal) g aaiy 2ilia ) aledl 8 ga il Ledane
3 S0 Al g ylall et die dliaa 8 ddapall Sl ¥ Skl b @l aliiog Lilec
A &l uss s (Sahley et al, 1982) a8 sl sbay s AL | ) jual lllia () &
b Jie i gill aaas 38 A sl ol jalall dagii A1) 5 Lga ) ) ddra b Chand
Al il L) 5 <l gy i giil) g 33AY) Gae Ly ddaall JSE 5 (aje 5 Jsh
Alall ) danallS 4 il & o5 Ll 5 WS 5 Ledly s g olaall e 53 Jia o8l i) ddaa o
(Y2 Ve ) LAY dalgall (el e 5 Lagia Unla

bl A jo g Al gl Cae (0 CAIE us fOOL padl) Alaud 5y Wl Al B 4S jall
ale¥) (I can 5 A8 ja Lgie iy ) (e JauY) mhaull 3 Apalil s ga S alil
ot AndlaY) Algill 8 am B2 ad) 8l AS s 8 acluw 3l (Laule et al.,2016)
A all ol kel (I sl (3 53 Jewd A3 Aphalis sale L& Al s pedal gland
Raven and Johnson, ) ade e 3 g3 mlasdl 5 adl g8l) avian (o SMKIAY) (0 JI85 Al
Haszprunar et al, inches / minute s> o adlsdll 48 ja de a5 (1986
(2022) 1
Sub class : Prosobranchia sl dsalal ciiia ciali :1-2-2

Agall L adie aadall aa g o 1okt b ST 5 il cilyilay (e a8 YY) e panall o3 a3

¢ Ay al) a8 gall alaa aami g ¢ clil) Aadie dic anall (e ApalaY!

(A ) GO 1 Caall ial ey g
A Lgasade 5 ¢ Ay ay Ll al S ; Archaeogastropoda dsladl sl clibay 445 5 -
4 i, 3150 Aaiie 40y d5da ddaally ¢ il 53 Qll el ¢ Cielian Jadie JS& il
duady Patella ool Ll iy ) Patellidae dlsad Wil Jal Jilad
(o~ o3y Haliotis ouis W) o« Sl Haliotidae

aall Cilyilay e sana sl e 223 1 Mesogastropoda idaws siall axill cibyiday 45 -
sl o lids by Aluab 37 leai g 55 60000 o ST ad Cam e 555 L ST
dakas e 05Ske Llle Bbaally cianl 5 A3 53 il 5 83 jie Audadia dacaldll o 281
5 (3 olw) Viviparidae s Pilidae llibad aaly S s cllat 5 (ane Ledy JS)
Aluab (548 Jiadiy Littorina osasdl Lelias s (42,27 o) Littorinidae s Omalaxidae

(YA Aall) Al e LIS et Jilad 2y superfamily Cyclophoroidea



Gldl) 5 daalall Cua (e A8 A )l 405 :Neogastropoda iaal) aadl) clyiba 435 5 -2
Upad 37 e ST ) (il g 53 5000 (e ST ity ¢ ol SSI Bl ) s se s 3 9m
s Olivoidea s Muricoidea s Buccinoidea : # Jibad (3 8 Cuw Cial 4 piaia
ounll leulial aal s . Cancellarioideas Conoideas Pseudolivoidea
Chicoreus
. (Morcillo et al.,1999)
Bellamya bengalensis ( Lamarck , 1882)  ad¢# :2-1-2-2
(& Ol Cas Luale 5 Wiy Laleaidl 280l ¢ 53 a8l 00 # B, bengalensis

el lall (e Al CllaS e i Ao Hol8 (58 3 elpall a5 adansd 5y (3 Aadall olall
India Biodiversity Portal ) sbuall (Jull alaill (8 aga suiaaS g il 30 jdiay 4,300
(Wu et al.,2022) Viviparida il & dsld) alasy) by Gld ) e (,2022
(Strong et al,2017) L) e cgin J g0 (A5 5l gy o 6all a
ledeny Al clblshall g ( Kingsbury et al «2021) xéall ¢lie jaaeS deladiul o4 4
Budha, Lissemysia ovate s Lissemysia ocellata = Trematoda Jeds
.(2022)
3) el Al 8 L&D jpealial) (ye paall 1l lua 1555« B, bengalensis ad s s
Y Al 8 oAV Al L e I gl S e adle 30 dlliag
.(AL-Haidaery , 2009) (Y« + 3¢, %)
Bellamya bengalensis ( Lamarck , 1882) sl -; 3-2

(Saha et ,2013) 1882 ale oY allall U (a5 30 Y (uinll 138 Ciiua o
s Al )l anly Blal o a3 30 ¢ Viviparidae e ) (uisdl 105205 <al
e G N aiiic 5uS) Ll o) aila e Alle & ¢ dmdall cili il
Caial A lg Gl eV a3 e Adall sliall g jlad ddnal duad 4 Viviparoidea
& @ Mesogastropoda 4s, a3 a8 (Al 5 (Bouchet and  Rocroi,2005)
Cand 285 435 1) o3 5 Gl 2y 3 58c Bael dwladiul K55 ¢ 1921 ole Thiele J8 (e 4diuas
A ) a8 gl 5 A jad) &8I Al (e 3 S dubieat due 53 43 8 Prosobranchia <
(a0 (@) Ll aiball w3 Prosobranch Adsll olull bl
Qi gl Wl 8 alaee () (pay e g) cald w8Lall iy opisthobranch
.(Haszprunar,1998) (Slaii



Y1 ey o i caling 3l Gastropoda sl ey Caia 500 i
Go N ¢ AT ) de sana ol g8 e S S bl Ledsiy Lebidady LS sl
Jeii 5 (Bieler et al,2020 ) al8Y) il moead e sanll (g0 paall S5 Garaall
Gsiny s ¢ torsion ) s dulee <l 3l 4 jelat 5 ¢ Jilade ye auall Loy 5 adl )
sl 383ea ga e ) cuncoiled e ye ()65 a8 A Hla Adaa e dale aual)
Bl (il gl aals asdiid an g chliay S adll g cual sl 93 ¢ Sl aa Gl
FXR SNPY Y5 IPPRCN PRSTC PR VIR POV ORPIE U | I P PP LT PRl FEN PR«
oal ol Al DAY ¢ sdiag ¢ Al 5 ¢ Auila 5 ¢ da e uanl) Sleall ey
Mollusca 4=& ¢ ¢ 4 aConchifera . ( Strong et al.,2017) (&ls) (Sl
(Sigwart,2007) saall dlalall iy s )l cilid aaes aucad 4
Gl gaall e Baal) il Al g ey il e 4l (@lisa ) Mollusca e sill 4
AN ) gaall s s e JSE Al 5 Al g a8y draaY) il Ay el

[ Phylum: Mollusca ]

[ Subphylum: Conchifera ]

[

Class: Gastropoda ]

[ Subclass: Prosobranchia ]

[ Order: Mesogastropoda ]

[ Superfamily - Viviparoidea ]

[ Family : Viviparidae ]

[ Genus : Bellamya ]

[ Bellamya bengalensis (Lamarck.1882) ]

Al Al B ilal gy (1-2) 4
*(Saha ,2013
Bellamya bengalensis a8 &l cus 5 :4-2

A 53 e Ada JoS] Aatidial) 4 glial) A1 (g jelall anall Hlaa 58 : The mantle 4l
&;LASL_}Z:JL:‘L;SS\J ‘cﬁjﬁﬂ oSl Cuall JKES | (Baaall Lﬁ)@-u‘ cuall 348 lgudd (e
Al o daall (o giad by sd jll oy 8 dage dans daall s | dile Lgidima Al o8] Gl
Lol it IS (e W e (Sage 3aal) Cliall g 5 die aeall jlas (e 4a 50
oAy 25 e daild 6K (A ylay il g Gl 1) (gt (e Sl e gl T Uil

(Andrews1985, 1988)



anbs aBgdll e Shaall o 3l (e (ST EBaall (e 3 0S A & i The foot adll
a3y Levie dgiail) A8kl Jaty 3l £ 5l 8 idad) (5 sbianll (sl die) GulaY)
Jaxiy 35 Llaall 88 anill dpalal) dgall 8 &l dhlie 223 jeae 5 .05k
e <Al - Mouth adll o 5ladl Lo Caa iy (Al Aland) A8kl i e g3l 51 8)
Lis S Gavaise adll 13a 3 el a8l @l 6 adll o) diadl Canaay 38 ¢l 11 "l
Almendros and Porcel ) Al shll Gluaall ol ki vie :Eyes sl el Gl
(1992

5 sle g dllia & Lsale s cphay s s e (o lal) @53 Heart <l
Aaliaall elac V) Jusky s ¢ amall eladl auan 8 adll sy @lld aey (S ¢ 20,00 Qi) Ly
OsS Aall odl g3ll igills aadliall  (Andrews1985)hs sedl e Y1 ye el 050
ot ) €Y1 ) Al (5 sall e Y (et 18 il olaiadil 5 gna adlAll
gladll 40 (lacy) (e de senall o2 Cerebral Ganglia deledll iall, oLl
sl s Tentacles Cluaall W e (e 1385 ST a8 8l o1 lany daedl () dagund)
Lslall Gual sll) L (alal) ol (ALY (5 shall 1 el sll) (ga (piie sanay @B l) (l
& B/ Al el dpaall LAY Y ALaYL ¢ Lkl vie (yge Leds Jshl
& LS Qi et Lgie Glamall g Cluaall (e 3al 5 755 2 5 #8158l ¢ 531 (e
(Andrews 1991) .B.bengalensis

O CsSE a9 Al g dacagl) 8L (1 o S Digestive System aagd) Jleal)
Lpanag)) 5ax) caiisall s 48820 olaa¥) Banall (S oo pall ¢ Aplalll a2zl Y 5ol I 5) adll)
(Almendros and Porcel 1992) .(z 3!l axiéc sl

A AV gl 4 <) Julie e (g giay ;Ovitestes Aiiall 4l sliacy)
coiad) alal) 0SS e ) gV ey g (palife (a0 8 G il g (ARl Cuaddl)

L) LAY (e Adass draa il g siad gl (e () oS85 uanada JSU ;KU
(Goodheart et al. .Adalaall LAY (0 a8 axe LIAT 293 gae 4030a () oS5 (4 4IS)
2018)



Srnaill Anatomy

Ovitestes———/’ﬁ » ) Ileart

Kidne . ',_ ) Stomac
Intestine g

Mantle

Foot

Reprodwuctive
System

Genital Pore———— =8

@‘
Terltacl
Eve Stal

* (dsal) @B Al A A g AR CuS 3 a5 (1-2) B
*(Goodheart et al. 2018)
Reproduction and Life cycle ball 3 55 il :5-2

Cryop

Cercecbral
Ganglia

A Hlaall Jie &l gin paanl i o) g3l @llia o) V) Ll )0 pealy acl gill Gt
Hickman ) < sis 5-4 G Ldla 5 53 7 ) 5 el slaall a8l 85 <l i i Baal (lany
dabaie 5 s el 15-12 G Adlall «8) sall any (e’ 385 (and Roperts, 1994
1957 e W.H.O Zuallal) daal
A el ) W ity 83 1 sl ) (alin ) Aladia ()85 ac ) gill ol il (jmy
Sl Hall < HLsl g SSEl amy gaig Ay g LBl By g0 g ¢ AR (S5 QYY) Ayihay Cala
auall 138 o) 85 ¢ (Calow,1978) sl lhaga s Leila 3 50 (A 483le 2 4a g
il viviparidea dlile A8 o) Y sl zos dpadddl lpaagn ok
.(Mackie et al ,1998) 3351 5 4.2 52 OVOViviparous
Mguagmy&u\&oﬁd#skaﬁM\wgumuj\g\}m
Aol b G I adl Caallly Bl e JB I bee sk Y Cua Lo
Johnson,) Leibs 390 el s saill ¢ jun Ledaima (8 632l 355 ¢ il jadll
(2009



aiie Lol il le) o) Loy Ldall oliall ol 58 Wadas ISHD Cilyadl jin sae clllia
) a8l gl Ll dale 5 gemy uilaall () Y adand 3 LYY Cuadd KA 6 (uliaY)
i€ Al patall i) Ao g Y] Cuadd Lid diaal) Al slhae o (g giad
& Lea s ol SLY) 8 Gt A1) o) ) Lale oY) A0S jlaa ali o 3Y) 238 5 pines
(e e (3 i g ¢ Lpaia iy Galal e s Skl Sl saiall e Lbaliy s
Ll Aled 5l sl Al b sl aumi e sale 5 GlSY) 8 Lgaa s sl e L)
.(Johnson ,2009)

Ay K3 A IS pliae ) GG Ayl olyall ) g8 ) i (oany o) Ley SSEN (5 )30 (5 yka clilia
slac V) Cupadd ol dua 30 Y Gl s aodaind Lgxea 3 8Y1 228 ()l 3 g0
Cuad B Y (g Letn Galad) Jald oy i AY 358 (e 49 SAl eliae W) 8 (e 2 al 4 65Y)
sy AlSh g dann (ling g Granll S ey B S JA10 (i gl paia g a6 LIS
e o) « ( Hegner and Engemann, 1968) a3 &l g il caua a3y alaly ()
s A Sl I LJEnl g ety st e sbadl ad e cladl (e 881 sl Flad ol
Al ol @Y Y o elall g8 ane o) sluall Baga et Jie dbme o okay Wy
(Jarne and Stadler <1995 ) (s 3l ISl 48y )la Liay)

&V o=l sa4y (Johnson, 2009) Aandl daly sl gaill da jay (sl

3ua dnm 48y a trochophore 4an¥sall &8, cexy Jo¥) )y shay e dagls G
veliger dasall 43 )1 5 dsallg ddaall g anall Led jelay S (Bower, 2022) dsledl
. ( Raven and Johnson, 1986 )3~ 3, s slall (3 o
, 1974 ) 45w 2 — el 6 O gl S Bae 8 Al skl ) alEY) il Juas
.( Barnes
Studies Previous 4&iled) cba Al :6-2
dnallad) el all -1-6-2

2y hage IS (8 Gl e 5,08 Ao gite Lo gl i iy 83U Ao A 3 )
Abbott, 1989 ; Bouchet and Rocroi )slidl us e <l ydiall 2y Lalas , 5<Y)
O e Al an g d g a8l e alladl eladl aen 8 Landioe Clul 0 ¢l ja) a3 (1,2005
(Syadon ,2000) w3l sbsall (audl ALl ) (a5 g 53 5000 (s 38 s sl g1 53V
3yl Lgiahainy 3580 ) 4l Cladawal i viviparids of o bl il cain g



Saha et al ., ) &bl sbaall b S5 La T palip A gpall LY Jsia b Catn s Cum Ay sha
(2013

dalilall laal) Cabisal Ja 5 CanaaS 43all sluall #8168 &) 53l (e B, bengalensis
o3 (33 yh (e () L AlSa) 5 () pedl dialall g sl Jilsall e 2ady GlasD
LY £ V) e i (53l (e gl 1361 05 als (Ahirrao , 2002) &3 sl
Ol 5 (17.27) < s <1 JSU dadlall iyl e Jadl Callall <l dalgd)
o Jsall Gand  SOlgial g (galatl 3 ) gaS padiud g8 (83.47) Gl yll 5 (13.127)

Cilaiday £ 5 (e Liany @llia) o) Lagind )3 8 (2004) Strzelec and Krolczyk o

Sl Uyl g 40 58l 5 dleSl @ laall (le) Jeai B, bengalensis e a8yl
& a8 all AaeDlall 3 S Il g il B3 gg plall il g Baga s il il &gas
g oanll aball (he A8 Aihay ok Loy gl o L)

sl daaliall Clgall Jia (al yal 8 4aslaainly 4l ol 320 23 B, bengalensis e
alal) agdll mram il Sl jall (e 13 Qa8 dae lis | il Glall 8 Aeadildl gl
Agay¥! dal (e B. bengalensis  4LS (e (35 ¢ a anii i Al o 88 Cladlall o3¢
U B Aagy Adlide e ja pdll Byl e G188 dualid) Gl 8 ganstil
el Jdall el 8 Lay ¢ AansVly Jeaall @l el jld ALld A ) ani Al all
Cpedal s Jealiall gl el anslill dea ) g leal) JIAIL Slaiall i al)
Clales 15008 Wyl Casn s ¢ ganSll slgaYls ¢ soall Hsaall (e dlule Al gy il
O i) paldiud) jelal | aldai Cali ) i A A sl i) e el y Jeaal

doaliall gl dadlSe b de jall e aaied 35S dlaisl Bellamya bengalensis
Aol daplll clbgedl ) Lsall Gl pdgall saladialy 30KV Cilaliaa
< sl (Adhikari et al ,2015) Wi al dul 2 8 ekl (Bhattacharya et al.,2019)
B.bengalensis & awall z la Jiludl et saliadll 5 Al ol il ) il
Jilaal) Galiiine ol il @ elal Cum 3 jall i Clgill b de all o aainy S
JPLIRENIRP) A Al Q\)Sé";‘d\_g\.@_ﬁ)d RISV LS W PR cs)sl\ PUVEN QAEJ&\
Bar et) sl zle 3 Lal apw Cus B.bengalensis ads— o) oAl 4l
el atdd aa 1) gl jud abiadll WL S o (Lynch et al. ,2015) +=5 (al.,2020
LIAN ga e JB Gl 8 sl UIAN ola yu WA e B, bengalensis )-8
el



A B g 1 e ol Cus (e 43l Jila juae e B. bengalensis o sis
Con @l ot Al CalinY) ey W 5 laill alaia¥) JaY dile b sal
(Chakraborty ) ¢)alll dpalaii¥) 5 duelaia¥) duatill Jal (e daallall daall dadaia Jal
.etal. 2021
Sl Ly Ll (uld o geady (gl @il e sadie il jy Gy LS
Gaali JSANL Cali) LeS 5 ogd olall 35l 5 33 ga Ll (5 AT il )3y o) 5 e 4dbaa y 18 3l
Al 3 Jealall gl ana e Ml elall 55y 50 0al (s gim eS| S 1
(Mean LC50) usaill <y ,<1 B bengalensis @ s dalaa o)) 22 g 4l )3 & 4l
Kamble) a3 &) ™ I 531 (2,32 ppm)S_i A, sinuate <l ¢ sl (aliiu g
LA lall alaall GuliS (Al-Talal et al,2019) 4wl s Ll s (et al, 2013
Bellamya b« g sill adlialy (S1g 4ndi uindl (o a8 8 il il 3 )8 bl jo ellia g
sl e Gl Jaliiy Lalall b Uas 3 il 4y V) @81 8l o)l IS chinensis
. (Soes etal., 2011) a8 58l Lia ol 5 ) gl iliiall
b adld AW e Al paliall amy 88 (Y21 €) gyoAls S lall e
(Kumari,2013) Js\is .=l i & L.auricularia, P.acuta, B.bengalensis
gl 4 B.bengalensis ¢ 8 e (Tide) abaiall dpans 150

: Z\,.\M\ Ql.ubd.“ :2-6-2

Lol g Al Lgbe AlBY) dgiday Catia o 8 Gimey gl ) il ol cdlial
G bl et Jaly ¢l olie (b (aa WL Ayiall il slall Al Lyl 5 450 501
(YA Aall) o a8 Ay il gag a8 8l J s CilS B, bengalensis < gl
A8 ) e S a8 gl O Al He5 Jglan S 3aa) sl a8l i) e o) 5 A 4l )
Lo 4l 3 @l g 8 Ayl alaall UMY (e a1 e Aiall g Jall Slaad Al )
Gd Oin b bl G Coall lad b a8l AES el (VAAY S ) Ay
(= L. auricularia g 545 P. acuta «_ll ki & jordani cue 53 4 (V4A )
A8l e e s Al (VAAR QA JSE) Al o CllxS s M. tuberculatas 45,0 @81 5l
M. nodosa s Melanopsis praemoresa 2 WS «Jasall A o) )5l ela cpe
(Marina et al., 1994) c a1l s & 5 il 5 SaY) penill b



all a8 dgiday (e (e gl AlSll delaall A Al 50 o) jaly AE 3 (1497) glalud) Ll
A il AT ) Clal 5ol (e el e Dlad (3 pall Cagia e da S e 8 el

: w\ Sl pall ¢ 7-2

pll lgiaa (jo a8 gl amn (e ¢l da) 320 5 (Otludil et al.,2004 ) 02
& Karaot & 5 s dpclibial & e Gliall pes o3 piidall Cag ol Cnd daall
Gelendost-Isparta
Crfbaan (S ) @l g8l Gyt dB g Ape) )l Andal) LS Cua ¢ (LS5 e sia)
Cilias il () aa s L 30 520 510 <yl (il / ke 0.8 5 0.4) Sléls 5331 (g
COlandl G ) gaay nall §1,0 5 Ao sl aaall LA s Aplalaall LAY s b
Aaall g a8l dail 3 400 sanl

23l o) (Shirbhate and Cook, 1987) a5 (Gl sl ddhaia e daad Aul )3 A
LAl cilS Zngae dliae il s alaal) 5 450 8 WA e (g giady o daliac
s i) 355 ST A0 ganl) dliaal)
O V) 058 Levie (S duall () obaall W81 8 35 e (Purchon, 1968) s
o OsSTs ¢ @ Al dda Gl D 138 5 ol sel) & cpmnSY) 320 elld g Lndtia el b ~ L)
Aanll Caygad (A5 JAalall Cay el ) elall G (s JSES M8 g ¢ CBlae 5 ol
Al e Lili g | ala daall () 58T A8LaVL Lalaal) i LOIA Liayl 5 5 il i LA aa
25 (Bezerra et al. 2006) Wl 4l a5 . (Voltzow, 1994) o8I Ll
CAaall (84005 5 208 540083 228 5 a sandlSll aae s dplalie 2ae D

Bellamya unicolor &Y s 5 sSAI (e gealil) oy lall Lulsll jleal) A jo s
JB e ea IS ddly ) sl &y sl paadlly JaaYl il 3ayk o
Sy 5, SA G A JAN 55 8l e ) ) &5 ¢ (Beddiny and Hamada ,1983)
Seal a5 e Loainee Gl e LS Aapmaall Zuadl) JS5 5 il anall b
LA Sleally diald) sliac Yl dganl g (5 55V 5 (5 SAN Lusll

o Ljae a5 (Kamble and  Gaikwad ,2012) Jd oe oAl 4wy b
a2 )l Je Lamellidens corianus s B.bengalinsis - 4 si¥) 5 45 SA &Slay sall
Jal e 8 Al an sl any dllin o aay oS AR 4l 5 GuliaY) Aladia Y1 ) (e



Ao S A SA Gelally (agad) aaa (A CaDEAY) (S Gpaiadl G sl ) sk
. sAY L i e Leas 481 B bengalinsis

sim WA e Buckland-Nicks and Chia ¢ (1986) e a8 (s a) 4l 0 i
(pdad) 4 s ¢ Laaly (5 SAN Ll lead) LA dlalas 5 4y yaall @8) g8l (e g ) il EOU
LAY g 2aal) Cua e Lein Apa 5 (358 s 2 g8 el ) ghat Jal e Aaglia (a3l
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Chapter Three &dBll Juail)

Material and method Jesd) &l kg 31 gall-3
duul yl) ddhata L g :1-3

Jshal G e Sl A e amy ) allal) il s piall 5l 1) i )l 3 e Jisg
Ssa Al el ozl Y1 8 Ak ¢ ((Witton,1975) daws s (5l ke & e
$s005 SN el Jsha e % 35 Jiey Lo (sl ¢ (1999 ¢ dielen 5 s2audl) S 1159
G /Ta 818 N deay iy i Jarays 'aS 765831 = 3 ia )Y (e a5 Claliss
a5 Cum At (o il diaie 3 el a3 N gill JS& 5 ((UNESCO, 2002)
(WHO 630 S alailae (e il dtigl) s 8 (5ala ) o sim o€ 150 Hilase i S
A eh (e g e (s e (o pa U5 Adadl Al « —Unicef | 2000)
(1-3 JS8) 3 S Akl b

35 Al b Sl g5 e Al ) (o250 g 55 i Ay A (1-3) s
Al ) (28 gal (22 2l g J hal) b ghad g (1-3) Jga

Camlbghs | skl bk ) &
32.666949 43.963444 Ayl @
32.514389 44.139472 zseY) g 2]




A ) ad) ga iua g : 2-3
: (Sitel) Jo¥) adsall:1-2-3

Jsh i i g (1-3 5y mm) o3 S Ailae b Adlidll Jghaal (pe Fniyll Jom
Tl Jpon (e 3L o34 g i (1-3) J5932.666949 e had 5 43.963444
15 pae cra s il el Ailnia g (ya L2 oS (11 ) Alsha iy ¢ il g (pa g il
s 7ol s 3L 3 bl Gae Ll 2 2.1 (a5 29.6 s siall e () sl
1 (8 2y ¢ Aimaall sl o guiay Jagi je 4 clall Cisuins 212 g8 e 52 155
. Physa a8 58 Jie (5 ,aY) a8l sall (any s Euglenophceae dsle s callads 18 5all

Jyan AU adgall Sl (2-3) 3,9 (G2l ) Joa Jo¥) adgal) Jiad (1-3) g
(Ts=Y)

(Site 2) AU g gall:2-2-3

g okl Gua i Jsaa e G ailall e Jsaadl 138 & 85 (e ¥) dsan ) o
-3) ad J53332.514289 e bad 5 44.130472 Jsh bad i gy il Lgi e
sl 13 ey Lg oS (7 ) Alsh dly (23 5 sma) ddlall Jslall e sa s (1
512l (ayms 01,06 bl Bee s 01.29 Baraya 5,07 M uld (a2
A sll Qllakally asay 48 5 ¢ Gua ol Qguiey bl e 4 clal i
Ghliall (e 48 Jlas Daphnia magna Llall 2asd &i5 Cryptophyceae
2l elya fua Cllasia 4gle 5 g 58 A ApS)
dlantical) ) gall g 5 5gaY) :3-3



Alazicall 3 3ga¥-1
A yall 3 i oLl dlartional) 3 3¢2Y) G (2-3) ) Jo>

daiiadll A<, Steal) anl Aol
pall dlae dala)joalal]l 1
(China) TS | 2
(China) + Slides 4aala ) =3 )5 +petri dishes s 3Lkl | 3
cover slide
(China) Vernier caliper 43| 4
Hanna EC Zb el Alua sl (Wil Multi meter Je=| 5
SN 4010 o gall 5 pH (i 5 oued Y5
sartorius Sensitive Balance b Ol 3| 6
Gallen Kamp Hot plate (pawidsdal 7
Riechert _ _ 8
Rotatory microtome ) sall (s sl 1 il
(Germany)
Glab tach (China) (Furnus) 4&,me| 9
Humascope ] ] 10
Light microscope s e
(Germany)
gl ginald wiadl |11
(China) il Jais ale 40 + 50+ 100 damdala 8 | 12




Chemical Materials Aazical) dsilial) 3 gal) -2
A yall 3 i oLl dlantinal) Ailiasst) 3) gal) (i (3-3) a2 Joan

Jxiiadll 48 440 salall ol Chualisil
BDH Acetic Acid 1
BDH Canda balsam 2
BDH Ethylene diamine tetra + acetic acid disodium| 3
(EDTA)
BDH Eosin 4
BDH Formalin 5
BDH Glacial acetic acid 6
BDH Heamatoxylin 7
BDH (England) Methanol 8
BDH Picric acid 9
India Paraffin wax 10
Physical and Chemical 4xibaslly duUjdll claldll : 4-3
Measurements

Temperature 3\ a0 4aj3-:1-4-3
i3l aad) Jleaily s Cilipall 330 a8) 5o 85yl o) sgl) 5 ) yall A 3 (il

. Multi- meter Jlea 4daul g clall 3 ) ja 3a )3 Wl 27100-0 (10 z o2l




PH A osngd o) -:2-4-3
Multi- i souel) G G Slea aladinly slall s s el ) da o Cund

(9 57 54) il Jllaall 45 plaa 220 meter
Salinity 4aglall -:3-4-3

Multi-meter Sles 480 )eSl dlua sl (bl 3y sl e sliall da glall o &) A5l o3
(Practical salinity )sas s il&is SY) 0@l 55k e Agbual) 45 Hhall aladiul &
unit — psu
:(Mackereth et al., 1978)

Salinity(psu) = E.C value X 0.064

Dissolved Oxygen <idal) cpaus i) -:4 -4 -3

iS55 U8 (e piadl DO.Meter Slea alainly clall 8 (ldl) GaanS N1 Luld o
./ pale s o il e e 5 Oakton
Biological Oxygen Demand (BODs) ¢S sM (5 goal) quthiial) -5 -4-3
85 G al e (250) pans Ay 86 Fanla ) He sl pladialy slal) Slie Cien

O Y a8 Gl Gl (3 sk (e 4dusl iy (BODg) CransS 52 (5 saad) callaiall
: :\:\J;}“ Aalaall ‘f DX (e\a‘ 5) 4lias 304 Az g Gl f—_— die ¢l ‘; 0l

lel) el € V) — ) Clall GaanS V) = (Ll axle) GaaS DU el callaial)

Total Hardness 4l 3 juall :6-4-3
Eriochrom alaaiul s (0.01 N) Na2EDTA J slae ae zrsadly 201 3 juial) & )8
. (Lind, 1979) A\ CaCO; pale Clas s iUl e e 5 JS Black T (EBT)
Sediment Texture (gl A Julad ) glal) g o yaai ¢ 7-4-3
Aol dme it N lul 5 ey Al all g2 ge g (e Glie ges o

il 3yl 2 ) A 538 3 ol ) (8wl 5l il Al 6303

.(Forth and Turk , 1972) Grain size analysis S<slSwll



Electrical Conductivity k< &luasill : 8 -4-3

MUltimeter (ki Jles paids gesdl sbio i) A oSl oo il LIS o
HANNA 38 0 (e ginadl
Calcium lons  agadsll cligy) : 9-4-3

Jslae po omadll QA (56(1079) Lind  J8 oo Aaasall Ziyll gl
ce e s I Muroxid aaea Jweinl s NaOH (IN) Jslss 48lal 5 Na2EDTA
(S\Ca COB aile) Cilan 5 gl
Sample Collection 88l cilie aan :5-3

slay) Lo Lad )l 5 7 e ) Jsan gdse 0o Bellamya spp g sil) cilie canes
(S5 aina ) nda 313 Jleialy lldg 2022 plad ) Jed (s 2021 skl el 0a
(Y Vo cade) il Saday ¥ 5 (w2589 Gl 5Ll sk a1 ) Laalayl (3-3) 350
i g ol sl Cilaal e A8llall Clladall 5 cpdall A1) 5Y 5 50 (e SISY il Caahi o
Bsall anl i dala ) S o iS5 obiall (10 S pia g pe diala ) (S8 8 ilads
s S IS daef il g sl ) clial) i (4-3555m)  qend)
Cligad) (any Calaia 5 J) sk o il je 5 Gl Ol Jae Jlaxiiay L 55 a8 58l J sl
il alail) Glae ol yal (i ad 3 s Jillae 8 Lyl Al jall (al 2 Y 5 5l




(Lo Coia) cilial) aan 3131 (3-3) 3_ga

Leada g cilial) 58 g AT Al (i (4-3) B B9

Gl gasd 26 -3
Aua il g duand g a8 gil) )3 11-6-3

Gl e o8 Gllill g cplallS 31 gall (po a8 8 Caplat a3 yidall I ad gl Glie Cula
A e Yl U 8L lld aay ¢ a8 gall s
I RS (53558 Jaaall ladlall s Abacall ()5} Jie i jedaal) il anen Jini -1
I WAEQ R
Vernier caliper el aladiuly 18 @) ddaal S Jshl) ulé -2

D YIS Al bl -3

slall (e paliill (338 3aal Lgdiat g cilipall Jue 22y Wet weight -2 b ¢l - 1
. sartories osbes () jae Ao gy Al gl (i aay a8 8 S () 5 a3 051

B adilai g cada yll 4l g eld amy 288 JS (e o3 Dry weight -: <ilad) ¢igh - 2
334l 5 2° (60) 5~ Aa 3 A oven G831y daia g g aile il glaal) A8S (1 935 g 5 g1l
gl pal add Gulal) o) il 0555 Desiccator  —adas 8 auiag ofideln 24

0o5Y



ALy s & Furnus 48 jnall eas o S Lewdh ilinel) 03 oy dlall 0939 - 3
(«LL;LNG)amJeOSOOSJ\JAS\AJJQJLé)al\uaydc;MJSWB/HM\Z\_AS‘;A
A Gl Ol Saalls 2085 55 3 ad) axy Aiall sla (5 a3

Biomass estimation  4wad) 4Li<l) a8 7.3

Al el (e et S B.bengalensis @3 il (B) Biomass sl AL Clua o
Gkl A (e (5 )81 3 0 sl )l (e W Galall () 5l AV 53 e el 3 50 AV

|
I
Z|
X
=l

A A e s 3 Jaee =W ¢ el 80053 sae Jaxe = N
Secondary Production Estimation sl gl i85 :8-3

<alall 5 50) oy o3 AW (P) Secondary Production s sl z Uiy clua o
 Jiad Al g (Crisp, 1984) J8 (e Cmaa g Al g (Al e AN sl 5400

P = 2—”1:’” AW

G edll DA 31 e = N ¢ Giadl el A o 8Y) axe = N

S 0350 8300 Jsne b uitdll = AT

a8 sal i ; 9-3

o b e lale 5l kY Calise B.bengalensis gl sl cuaes
Al s JSAN 5 (5l a0 8 U0y gl il il ]

Al dan) g Waalay) Gl S oas e a8 8 JS il je-2



sk Jal e Jimast 5 Alanll ga Aaa ey a5l (puin 48 yaal @ 8 S oy 5 -3
L OSY) 5

Lok g dalal) Qb b Ledaia (ym sl a8 ey ilaia s diLiaal
Histological study (Aswill aaliall jucaat) Al dd jal) :10-3

¢ 55 ) Ayl e Talaie) a8 il as e A5 Jmal) Ciliall dpm il adalial) o yuas
PSS (194

Fixation <wiil) :1-10-3
e Blaall dlly s delus (48) 52l (Bounis fluid) s Jsdae (B dal) capiis 3
L %70 Gl JsaS )6 pilie 23 saill Ji ladny gepnil] Lpagalall Allall 5 (5 5180 (S 5l

Washing and Dehydration JS¥) s Juadl :2-10-3

%90 ¢« %80 ¢« %70 =Sl aeliaiall Y J palll e dAlulu 8 Sl &) ya
i 3) 5 (Dehydration) XY ddee Al 3 5 JS1Ae s Ciuai 3241 %100 &5 %95«
6.....\]\ %) c\.d\

Clearing and Embedding skl g (8194 :3-10-3

G ada @l amy g bl S (8 3880 30 B Leia elall anis L] ay gl Aie & jat
22485l m Aa ol ol aady A

Blocking < &l cua :4-10-3

aliai ia de L saal i g8l S gig G il () pad ) b il Caniag
ol Cpal A S o g o5 el

Trimming <&l cad:5-10-3

bl A1 e 4y e (] aulas s p ol



Sectioning  aiil :6-10-3

Rotatory Microtome L) syl ) il oapil) adadill jlea ddalis gy all 8l) Caalal
g i o Cania 55 3L Aol 5 ) il (e B _ulilae )l il g (45 )Sle (7) lans
o Sy o a8 ) Lgle S g G ppedall e () JY ) e 488 ) Aiiday slare dala
4a % Hot-plate ol daiaa o olall pa il 5l Cansa g5 ydadall elall (g0 Jalis
A ) Blail] 5 aaddl lsd g 2 2°(48) 31

Staining &waill :7-10-3

O Al 8 0 yad o5 JEY) e i add wadll A3Y JLI 3 & il ¢ et
%70 5 %80 5 %90 5%95 5 %100 S sy 38 il A 3 LAY Uyl Sl
Ol silaped) (A il il 85 a5 5aa) § 488 3aa] elally Cilise &5 38 55 JST (iaa 1) 50
Gl A pdalaal sl Jsad o (A bl elally il il cilug &5 (338s (5) 3ol S i
7-5 48kl jumny g aaela J5aS (8 O a5 5 e gl ) pad adilaaay ¢ Bale
Glue Waxy J5a8 9% 70 e ille %100 G Sl el 6lS 5 suell aada e ) lad
a5 ¢ Tam s yrad saal e V1 941 Aaay w8l Ciiias ¢ laiall slally Sl any adalidl)
LacLoaill &Y ol e Alialisy &y g 3250 50 Aaall (e Galdil LT oLl ciloe
Ciyae 3%100 38 5 aele 38 5 JSUARE &3 50 %95 5 %90 5 %80 5 %70 S il

B JSI s ) el Bl 5 J bl 5 (e Ol jan el o5 (a5 (i8S Bl

Mounting Jseail) :8-10-3

a5 Aol adadll e laaxy Canda balasm sl 12 8ale Jleainly Jaaaill
ledaia 5 s Leadad 35 cover slid 2a8 ) duala ) il b clae
dall) pdaliall y gua g saad :9-10-3

Lo ddlise 0K 5505 Light Microscope (o sall seaad)l Jlariuly gl pill Cuasd

Sony- digital camera g 5 (= e Jlarinly &G gua g Al Hal) lallatia § Caulity

.eyepece



COlaladl) g ailidl) s aq) 1) Juadl

Chapter Four :Results and Analysises



Physical and Chemical Characteristics of water

Chapter Four gl Juadl)

Result : @il - 4

slall dpibrassl) g 43l udl) il ; 1-4

Al Al (28 gl Axilaarsl) g Al 380 Ll : 1-1-4
5 Akl 28 ge olaal A0Sl 5 400 58l Jal gl pres af Jaws g (1-4) Jsal) G

3 Gl o Jie dal gl Glany (A Le aa () (e sall (8 0l O (i g 7 500 )
Dissolved ) ladll (panS V1 Jie @AY Jalsally alidiy pH 5 ¢l sells olall
Jsdl 5 (Biological Oxygen Demand ) uaeS 53U (5 sl Cillaiall 5 (Oxygen
.(Total Dissolved solid) 41! 4813l ZLlal)
2021J 55 o B2all Al jal) 28 ga slral Auiluassl) g 4l Judl) lulidl) (1-4) Jo2a

(fa giall) 2022 o) Alad g

4 yal) 23) ga

a2 ) adga

g s

Fsigd) Gl

48.7-18.6 (33.65+7.9)

46.6 -19.1 (32.85+8.2)

CPs)o¢d) 31a da

33.7-17.1 (25.40+6.08)

31.9 - 13.6 (22.75%£5.09)

Coslall 50 a 4a 0

7.6-6.9 (7. 25 +0.2)

7.7-6.7(7.240.2)

PH sl g-.‘#JJW‘ oY)

1212.4 - 878.1 (1045.25+122.2)

1487.1- 977 (1232.05+£132.1)

ECus/cslall sl ¢S Alua gi

0.76 - 0.57 (0.665+0.08 )

0.73 - 0.61 (0.67% 0.09)

Salinity (psu) 4sstal)

940.1- 616.9 (778.5+£85.3)

1111.1- 595.9 (853.5£92.1)

T.D.S (mg/L) 4xldl dudal) af gal)

9.7- 6.4 (8.05% 0.9)

10.1- 6.1 (8.120.9)

DO (Mg/L)<all Gaaess o)

6.2— 3.7 (4.95£ 0.8)

4.1-2.9 (35+0.7)

BOD; (Mg/L CraaaS 2 (5 gl callaial)

458.1-317.9 (388+39.9)

441.2 - 327.1 (384.15+£39.4)

T.H.CaCos 4l<!) 5 pual)

113.1- 70.5 (91.8+12.1)

91.7-70.9 (81.3%11.3)

Ca (CaCos3/L) pgaudisl) ¢y 5




W sine Ualis )} 20 5l age 3 (W.T)sllls (A T)slsedl 0o IS 5,50 5m Aol o
Sl (1=-0.680 5 r=-0.582 < p < 0.01) S ( E.C.) il oS dlia 5ill aa Ll
Whe Il de (r=-783 5 r=-725¢p <0.01) (TH)AN 3 yuall 2ay il
p<0.05) L s Lisina Walsi )l (<& (BOD3) (panS 52 (g oal) llaiall e Laa 0
B. bengalensis adsll 445 e Laa 086 S5 ¢ Jsill Je (1 r=0.3855 r=0.407¢
( 1=0.7535 r=0.836 ¢ P<0.01) L 5 L sine sl 5} 0AS G305 5)) i 50 3 (D.B.b)
b gina Uals ) Jasi 5 425 ) Adlaie (8 (PH) olaall dua ges 4 jo il Wl ¢ JI gl e
OS (TH) R 5 pmall a5 (r=0.477 p<0.01 ) e (S%) dasldl oo Linsa
(2-4) Js2a (r= 0.336¢ p<0.05 )

(TDS) slaall & 400l doliall ol sall e bis g0 L sine Walsi ) (TH) 40SH 3 jpuall (1S
cos sl Je (1= 0.8075 r=0. 508 p<0.01 ) ( Caco3) asllSl s
& 20 ALl sl 5 )5 (= 0. 3916 p<0.05 ) S (D.0) lall mnsS 5!
Wl Wl a3 <ilS (BODs) GeansS s gl llidl e (TDS) bl
r=«<0.01) Las Wil (Cacol) asmdsll &gl aay (r=-0.368¢ p<0.05)
o Lllas Ly gine sl 5] 4 (S8 (BOD'S) ChnnS U (5 sond) alliall 4l Ll ¢ (0,493
(2-4) U2 (r=-0.352 ¢p<0.01 ) (Caco3) a5\l s 5

Al S Ala il ale o elall el sl 3l dajo 5l jedad (3-4) dsaall (S L
p<0.01) 5 (r=-0.670 <-0.582 1= «p<0.01) Wilu Lisina | il <N 5 puuall g
B.) adsill &S o Laa,dls oS Laiw « sl Ll (1 =-0.783 0725 = <
r=0. 816 «p<0.01 ) L e Lisiea Walii ) z 52V #8504 bengalensis (D.B.b
(<& (BODs) (S 52U 5 soad) allaiall Mo Laa 55 el s il e (1=0. 7415
5yl 5 OIS ey M5l e (r=0. 3655 1=0. 417« p<0.05) L 50 L sine Uslsi )
Ligiea Walii )l (Caco3)psend Sl cilisyl g (TDS)A0I dlall o gall e (TH) 4l

L sl e (r= 0.80751=0. 508 «p<0.01 ) L 3o

Sl Lin e Lsina Wil s1sell 558 Giasal o) (3-4) 5 (2-4) olsaadl e Jaadl
oSl 5 A 5l Ja sl Ly 51 sm on il ) Al e b B 5l S
Ayl adge 6l i) 4K e 5 j8le e ol il L (5 AY)
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Belamya benglensis

£

ol

-

<

3480
iyl

&

Al
s

A

Liaxsl) g

2 ) g

L
a4
3
-

a4

é

a8 5l) 43U

"3

IR PP
a8 3 2 a = n o) 2 <

_ AT,

[ 962 | W

_ 22T | PH

1 .238 -.mmo: 58D E.C.

_ 08 | 4777 | -200 | -188 | S%

_ 156 | g0 | 336 | -369 | -281 TH

1 508 | -296 156 028 | _783 | .705 | TDS

~ 060 | 391 | -05 | 181 | -048 | 163 | 222 | D.O.

I | 635 | -368 | ~152 | -185 | .35y | -049 | 49" | 407 | BODs

I [ .3s2 | 320 | 493 | 807 | -215 | g7g" | 049 | 363 | -263 | Cacod

i 109 | 117 | 189 | -562 | 006 | -050 | -448 | -402 | 753 | 836" | D.Bb

*#*, Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed)
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Belamya benglens

L il pailal
&

4
a4l
-~

Leassll

(s=Y))

“ o

é'\‘\ﬁ#\g

IS

) adgal

o

3 /% (& ¢ |8 | [& |9 |g |g |H
a S 2 =] = @ = 2 <
_ AT.
I 912 W.T.
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Lebias i Al all o) (Y000 cadiolany Gun) Gl S () sl S5 S J g
ihaa 84l s s sel) eV and iS5 il gl Al Aalio 2a3 A jall 038 B
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(Bis et al. 5 (VAT aul,) oan s La pe Lifia ola La t2a 5 oy All 5 Cariall jed
O s Andall slpall a8 g8 aaY Cpliadll (pia il JOA a ) saill 1L Cus 2000)
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Summery

Biological and histological study was conducted on the freshwater snail
Bellamya bengalesis (Lamarck, 1882) for the period from September 2021 to
August 2022, in which some physical and chemical parameters of the
environment of the studied snail Bellamya bengalensis (Lamarck, 1882) were
studied.

Which was in two different sites, which is the site of Al-Rashdiyah and
the site of Al-Aiwij.

The results of the study showed that there were slight monthly
differences in the values of physical and chemical measurements of the
water of the two sites, as the average values ranged in the two sites as
follows:

The air temperature was (32.85-33.65) °C, the water was (25.40-
22.75) °C, the pH values were (7.2 -7.25), and the salinity values were
(0.671 - 0.665) %o, and the electrical conductivity was (1045.25 -
1232.05) microsiemens/cm. The total hardness was (853.5 - 778.5) mg/L,
while the values of dissolved oxygen ranged between (8.05-8.1) mg/L,
and the values of the vital oxygen requirement were (3.5-4.95) mg/L, and
the values of calcium ion ranged between (81.3-91.8) mg/L. CaCo3 .

The bottom sediments of the two sites (Al-Rashidia and Al- Aiwij)
were also analyzed, and they were a mixture of sand, silt and clay. It was
found that the type of sediments are almost equal in both sites (silty

sandy).

The study dealt with the population density of the Bellamya bengalensis
snail population. Monthly samples were collected from the two study
sites, with 4 replications per month. The study showed the snail density
(females) higher than the density of the snail itself (males), and the



highest density rate for females in August 2022 was (69) individuals.
While the males in the months of May and July of the same year (11)
individuals.

The study also dealt with the average length of snails (males,
females) by measuring the length of the shell. The study showed that the
average length of females is higher than males during the study period,
and the highest average length recorded for females in February 2022 was
(34.2 mm) as for males. In December 2021 (30) mm.

The study of the structure of the population group, which was
represented by (10 categories for females and 6 categories for males),
found the length of the category (4¢40) in females, the two categories are
the least and the most long and frequent (respectively). In females was the
most frequent, while it was found that the longest category in males (32)
is the most frequent, and the least tall category was (12), noting that no
category was recorded for males in February

The wet weight ,dry weight and the ash-free dry weight of the
snail were calculated for the purpose of finding the annual average of the
live mass in terms of their significance and it was the highest in the
month of November (460) mg for females. In terms of the two weights
(dry and ash-free dry weight) of snails, the annual average of live mass
was calculated, and it was found that females are the largest in mass by

weight, respectively.

The study of secondary productivity and in terms of the two
weights of snails is an important indicator of the life of the snail and for
both sexes. The productivity of females was the highest and greatest
value. It was recorded in female secondary productivity in terms of dry
weight 9873.01 (mg/mz3/year) while it was 1546.99 (mg/m?/year) in terms
of weight. Ash-free dry.



And the ratio Biomass to Secondary production in terms of snail
weights showed that the average live mass of the female study snail in
terms of dry weight and ash-free dry weight was higher than that of the
same snail for males, estimated at( 0.954 ,0.876) Straight.

In view of the different strategy of this snail in reproduction,
where it differs from other snails, it was found that this snail is fertile
eggs. Large numbers of different ages and lengths were dissected to
document some anatomical differences and internal structures for
comparison between male and female and the ease of distinguishing
between them due to the difficulty of distinguishing between them from
the morphological shape.

The female was also distinguished in more than one age group
through the nursery pockets (brood pouches).

Determining the four stages of the embryonic development of B.
bengalensis eggs and observing the changes that occur in the eggs and
recording them as categories (A, B, C, D) based on the number of turns of
the snail shell, which is the most prominent sign for determining the age
and completion of growth or not .

Histological sections of the male and female gonads were
photographed with different focusing forces (40X, 4X) to identify the
shape of the gonads and the clear differences between them. A tissue
section was also taken of the brood pouches area and the abdominal foot
area, which is no less important as a structure for the snail body than the
rest of the body parts also for its importance in contributing to the

liberation of snails young to their natural environment.



\ ,\‘.‘./
~—Ree——
p————e

Ministry of Higher Education and Scientific Research
University of Kerbala
College of Education for Pure Sciences
Biology Department

Histological and Biological study of snail
Bellamya bengalensis for some sites in

Karbala governorate

A Thesis Submitted
to the Council of College of Education for Pure Sciences University of

Kerbala in Partial Fulfillment of the Requirements for the Degree of
Masters in Biology

by

Abeer Fadeel Khudair

Supervised by

ASSIS.Pro. Dr. Israa Nasser Ghulam

Second supervision

Prof. Dr. Ashwaq Kazem Obaid

August \ 2022 (AD) Muharram\ 1444 (AH)



