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Abstract

Study on the effectiveness of different feed types on growth, nutritional values,
and the effect of aestivation on the nutritional values of the apple snail Pomacea sp.
The experiment is divided into 2 trials. In the first trial, the study examines the
effectiveness of different feed types on the growth and nutritional values of apple
snails. In the second trial, the study focuses on the nutritional values and survival
rates after aestivation on periods at different time intervals for apple snails.
Experiment 1 divided the trial into 3 groups: group 1 was provided with commercial
feed (CF), group 2 was given fresh mulberry leaves (ML), and group 3 received a
combination of fresh mulberry leaves and commercial feed (MF). Each set was fed
with unequal replications. The apple snails began the experiment at an age of
approximately 4.5 weeks with an average weight of about 0.09+0.04 grams per
individual. They were randomly placed into each cement pond, and the rearing
system was used as a closed system with water exchanges occurring twice a day,
once every hour (morning and evening). The snails were fed once a day for 6 weeks.
It was found that the average weight of apple snails among the experimental groups

differed significantly (P<0.05). The apple snails in the MF group had an average



weight (4.32+0.40 grams) that differed from the CF group (2.52+0.14 grams) and the
ML group (1.82+0.15 grams). Additionally, the CF group showed a significant
difference in average weight compared to the ML group. While the average lengths
among the groups differed significantly (P<0.05), the MF group had the highest
average length (28.12+1.59 millimeters), differing from the CF group (24.07+1.14
millimeters) and the ML group (23.38+1.13 millimeters). However, the average
lengths between the CF and ML groups did not differ significantly. The Feed
Conversion Ratio (FCR) values among the CF, ML, and MF groups differed significantly
(P<0.05). The CF group had the lowest FCR value, equal to 1.16, while the ML (1.34)
and MF (1.34) groups did not show a statistically significant difference in FCR values
(P>0.05). The survival rates did not show a statistically significant difference (P>0.05)
among the CF, ML, and MF groups, with survival percentages of 91.6+5, 99.4+0.8, and
94.5+6.1, respectively. Nutritional values of dry weight (protein, fat, fiber, ash,
nitrogen-free extract (NFE), calcium, and phosphorus) in the ML and CF groups
differed significantly (P<0.05). The highest average values for protein (54.3+0.06%)
and the lowest for fat (3.45+0.18%) were found in the ML group.

Apple snails from the same place and the first experiment were continued to
be raised until reaching 5 months of age. The average body weight was 19.29+1.17
grams per individual, divided into 4 experimental groups: a control group (T1: no
fasting), a 2-week fasting group (T2), a 4-week fasting group (T3), and an 8-week
fasting group (T4). The protein percentage values showed a statistically significant
difference (P<0.05) among the groups. T1 had a value of 47.53+0.44, T2 had a value
of 51.17+0.53, T3 had a value of 52.88+0.18, and the highest average value was
observed in T4 with 53.95+0.24. The protein percentage showed an increasing trend
over the fasting duration, while the fat and fiber percentages did not differ
significantly (P>0.05). The percentages of ash, starch, and sugar differed significantly

(P<0.05), with higher ash percentages in the 4 and 8-week fasting groups. Meanwhile,



starch and sugar percentages were higher in the control group and showed a
decreasing trend over the fasting period. Calcium percentages differed significantly
(P<0.05) between the fasting groups, with higher values in the fasting groups
compared to the control group. Phosphorus percentages did not show a significant
difference (P>0.05) among all experimental groups, and a 100% recovery percentage
was observed in all experimental groups.

The trend of raising apple snails can be achieved using both pellet feed,
mulberry leaves, and a combination of pellet feed and mulberry leaves as
appropriate. Additionally, fasting apple snails at an appropriate size can save on
feeding costs and be advantageous for transportation, as well as for storage as fresh

food for up to 8 weeks.

Keywords: Apple snails, Pomacea sp., Mulberry leaves, Commercial feed, Growth

performance, aestivation, nutrient contents
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neeuUuilneasilineglinu Taaw Tanasluld vie Aouiiu viegeunulnssliiusiani
wiawasls aztaunnwdenliuuumerUadenieliidinsen awisadidalanniisens
A o - a & o ° aa 1 a %
WedlangmunvauveswaUilavsludiwazaiuisan ssiineglusssudseluls Tu
NsfnyATItiienAaaUANAIMIIATUINITNEIRINNNTTIRaAILSEERLIA TUNTTIAA 9
[ - < o a P o 1 ] ] ¥
i iveduiuinislumsdanisnandaiiienisiiniieg Ysslevdlunmsvuds sauvisansunu

AsiilaviesaUitaladuiule
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1.2 ﬂ'J’]ﬂJi(!\‘Will']ﬂLtag'ﬁﬂq‘ljizﬁﬂﬂ?la\‘iﬂqiﬁﬂ‘l?}"l
1.2.1 Wiefnwnuainislaguinisuaznsiiulavesmesuslilafidessgaimside
°o & 1 1 ! 1Y & o «
d5a5U Tumlounagemswan (lursleusiuivemsidadiiagy)
1.2.2 WefnwauAmdnsuIn1mdinisinAavesveswalalugiwiaiuananeiy

=< v dy 0
FIUDNTBYALNAITNUA

a =
1.3 dUYAFIUVBINITANTY
nnsdnwluassiduuieeniu 2 a5 Asawsnilunsfnezuiuuretemnsfiwansg

uron1siulakasAmMAINIlATUING wazasal 2 Wumsfnwinaresnisiifadingrine

AAMNLAYUINTSYRIVBEWRUWA (Pomacea sp.)
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a

IneflauyRgIureInIsAnyIATILINAD veslaUlaliaeanigaImsnuananeiy 9z
N3AULY AMAIMIINTUINITARINTY kagauyRFIUYBINITNAGBIATIN 2 AiD SeEELIandfa

tﬂl J U ! | 1 U dl U a
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1.4 YauLlunAnN1sIvY
au & g = ! a o a v A o

il Wunmsfnwiamamalaruins mswule Msanda uazeeaznisiuel Tu
nsieiagaeskeUUa o Uuaiuiang Ty [WanuedRsn NIunnumuaATLariosuuins
MANgATINeNmansn1sUTEae Anzmalulagnisinuns aardumalulagnszasuinanainm
MM sANANTUS

1.4.1 inzidsavesweUilameanmsiiuand1aiy ulseendu 3 gan1svinassyai 1
Tonsdnsaguataien yait 2 liluniouanegnaiies uazaan 3 Tiernsway (lundeu
' LY < °o @
v msadusagy)

=

1.4.2 rdavesuoUlalutisiariunnssiuwiisendu 4 yanismaass gan 1 Ll

I o A

N1331@a Y9 2 Ida 2 dUAt YA 3 91fa 4 UAW uazyadl 4 31Aa 8 UMY waze

6 @ & d’i’ % 1
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1.4.3 ¥1N151ATIERANAINILATUINISTILUNITNAGBIATIT 1 Uag 2 mudBanwlas

[ (Y]

NTIATILVR9 AOAC, (1995) Ineiaevidiulsenauniandl Aall dnguis Amauau TUshu
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o

Tosiu el wilakaziinna wrawey waswaaneasa

1.4.4 Jpszsiannnee tneldlusunsudisagy Systat Version 13 {iaviauwangg

289NN EAAUNIIEDR P<0.05

o



undl 2
N HAZIUIILINNYIVDS

2.1 Fvenvaineguwalila
vosuoUla (Apple snails) nesltsoluinild wieneeildeurdn uneeniniiin

(freshwater snail) NilngAiaauaziinudiAgynisssvuinaegluied Ampullarioidae

=

(Alfredo et al., 2015) wulgaluluwnaswindanilan dsUusanausadenavesieuila 4

1%

Waonudaiud 1udnifuily Auavemis amsie wazazlasih wlsmundneynsudsiu

[

N

he

Classification
Phylum: Mollusca
Class: Gastropoda
Subclass: Caenogastropoda
Superfamily: Ampullarioidea
Family: Ampullariidae

(Cowie, 2002)

2.2 mmwéﬂizmﬂma\‘ma&maﬂﬁ.‘la
voglu Class Gastropoda #8g1111n31 80,000 aneus (Ip et al., 2018) I1NINViae

weUlla (39d Ampullariidae) uninsgangeginlantussuuiinaidnuniouuasiauniou i

[y 1 a a

waneyliaiilanuddgysiessuuiinuasiasugna veslursdlanunsausudilas audugiu

o

WewazaTIme i iuunaiiagendy fmed1aluled Ampullaridae (Mianeiugiy uay
aneuglug) 911 8 anewus lakn Lanistes nyassanus, Pila ampullaceal, Asolene
platae, Marisa cornuarietis, Pomacea Diffusa, P. Scalaris, P. maculate W a ¢ P.

canaliculata. M5ENINTLA8TIUUSIUNIUBLLSNLE NIULNENT kaznIUlde (A1WA 2.1)



lusfniivaneanenugiineliiinAudemen19NsnERsiagRnIsLa LT BuAZE1 Y 1Y

P. Canaliculata wag P. maculate (Cowie, 2002)

AN 2.1 Msunsnszevemeskalla 8 aneviugluawsnled wonsni uaziowds

fisn: Ip et al. (2018)

2.3 dnuazialuvasesuauda

woeuoUlagnenug Pomacea wulsegnauwnsuaslueids (Joshi et al, 2017) wag
dawuaneiugeneg Wwu P. canaliculate, P. maculata, P. insularum, P. gigas, P,
amazonica, P. haustrum, P. scalaris, Ampullaris canaliculate Wwa¥ A. gigas WDudu

(Cowie et al., 2006, Hayes et al., 2008, Wu et al., 2011, Hayes et al., 2012) (mwﬁ 2.2)



AN 2.2 duguInetveuaanves P. maculata (A) lectotype ¥83 P. insularum wag
neotype U84 P. gigas (B, C) paralectotypes U89 P. insularum (D) syntype
984 P. amazonica (E) A. canaliculata 3a&ud wgruindu A gieas (F)
Syntype ffiaudululdves P. haustrum (G-J) P. maculata (Scale bar: 5
%3..)

fiyn: Hayes et al. (2012)

noaukaUlan usssuyd Wunimedinans (intermediate host) vasnwanslulyd
Echinostoma ilocanum wiuligafuneslaslulsemnalne (Keawjam, 1986) wagds 1u
WINEAINANVBINYITHINAY Angiostrngylus cantanensis (Unu wwiiyl, 2543) B9widng
' A a & a aa A ) a a a A v
T19N18veAUuTinAlianaufuY mnne1siin1siAfe Ui NauesIziiniia NSty

o )~ = v = o = 3 N v al o
FUDIVUBNLEU UB1N15UIAATEE UIANDI ﬂauvLﬁ@’]L‘UEJu ABLLUN Vﬁ@ﬂ']WEJ']ﬁlGULsUWQﬂGnVﬂ

TAnUanAls (TUWYY A558WNA wasAMY, 2534)



a %} 6 a v 1 I3 =l =l U

veskaUlaaunsaveneiugiastiulnlaeg95iasy anviesongiiies 2-3 oy 9wy
1 Y % Y o 1 Y 6 % £Y a [ A
Anauiuglanaonan naendudnaniug 1-2 Jududesznlilunainaisdu lnsaauly

| A v P | a v 1 v v Y a o = v v a v
MNslumuiniianiionn wu aunsld Tauduld dungsudn wsemuautaluun Unfudiay
219l9 geanniaUszana 50 wuhies luidvugmefndulunquen 2-3 7 uiazngu
Usznoumelaneandng Sesiaiuedraduseleu Winandnnoilngeda 1,000 Wesly 1ade

200-300 Waslann 2-3 dUanii azilneenidudmesnielu 7-12 Jundsnsly awnsaiuiiy

1
a

o < a v v o Y U a 1% ay Yal
umﬂﬁuumﬂummi ‘ViE)EJLL’e]UL‘UﬁENﬁ’]@ﬂiOUiUG]'JL?J']ﬂUﬁQLL’J@ﬁ@iJVthL‘ViiJ']%ﬁillﬂ@

LY
2.4 973y2znwUBNVBIMRLLaUIUA
daua aguanganniswuminveddndd UsenaunigyeslinegnseinananeusInIeniu
b aa Ao o & oA vy v Y o = '
V9 PN nndldnwauzidunsiuiuesninmanudnms 2 419 mglutiniingn ety 1
q MinfAuems daannsudiludrsludu radula Fefidnvasduduuisndelenbuly
v o = ° o oA A [ o D
meflugianurauai duad I1uturateiud Sealuunvine 5 uad ivihilunisunems
TngagaduluinyauueInis Tauindulsenaumienuin 2 ¢ AN 2 aginiunuaze1indi
' = ' = | = I o v Y Ve &
ALsN MnAlsUT1nse daulaeiBeudnas iuthilunissuanuidn vuinaunsaviady
wazhuuadln (@uaseu Junsun, 2547)
' VISR I o & a S v oa
dauwin Tanwauzidundunilonunguanuvaen Yansuvaudludiamas Havevaiunse
2 ¥ ) DI - = d' A A a ' Y
gnguaznwvuldvimiinlunsAuaaruieinioud dveulnvedeuvion (pedal
o Y A a A A = - d' = & DY) %
gland) Avimhindalenivetlevdeiuvuriviesiadeun uenaintduridsznaume

a ) v A o 6 P
SUUNNAUDINITAIUAU 53‘UUﬁUWNﬁq LagszuuUsean (NN 2.3)



AN 2.3 ANYUESNINNIYINIAVBINBENIN ANHALIN Usenauluaie 1: wWasn 2: fiu 3:
Uan 4: 9999U01Y 5: 1on194Aumela 6: A1, 7: uIm 8: YuUsyan 9: ¥e9

Uaseiilen 10: Uan. 11: nselwigiine s 12: seuaiiailen 13: iaszuy

duitug 14: Penis(viounogd) 15: adugduiiug 16: doudlon 17: viely 18:

dart sac (@Ustug) 19: 11 20: nseiwng 21: ln 22: Weluden 23: #ala 24: vieth
283

ﬁm: Baroudi et al. (2020)

2.5 E]'S%J’JZJ]"IEJI‘IJ‘U?NWGEJLL@UL%&
SEUUER8IMIT USTNOUMY YDN19AUDINIT AUUIae Lavmauas1el1ges
sTuuMInyuEUlain Usenaume il ldudenuns Insaden wagidudons

szuuniela Usznaunae wlen (actinia) Uoa (lung) wazviewnsla (respiratory

a o

. v Y & [% = Ve a o
SIphOﬂ) HaNWUTAINEVaDn mmﬂmwmawwﬂm ﬁ’Wll’ﬁﬂEJ@EJ'Tﬁ@ﬂﬂ 6-7 LYURLUAT N

' 1

v A g D= 4 a oA a =
v duviedavulumdeiauiieieneendiauainenmauntdlunismela ssuumela 4 2
seuu Ao nsmelalagldvien waznismelalagldvan dainliaiunsaenduaglavsluin

wazuuun Wevewegluin nmsmelaasintulasinssidmaviemelansudowasivariuly

[ '
= I

o Y a N v a Y o % | ]
g9L1199N UNISUANLUAYUNYAAYUNLIAIDN Q']ﬂuuu’]ﬁ]%l%am"lu@@ﬂ‘l‘UVl'N'VlE]‘Vi'] EJIQ
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AU Llevegasemdul1agiiul n1smgliasiindu lagvieviglanudreastiuend
=1 a go’ ¥ 1 1% 1 d' a dl 6V d‘ U gj =
2anUNNIBRIUN kara1n1AzEuN luvslUNUen azdiniswanlasunieNuan Aaduda
U 1 g ‘:‘I ra a 1 ¥ g 1 U U
anfeadlaluinlifesnTauazawediay wavdmesTuineguuun Suagiuonelagnse
Whlundeaanistesuwuuiia agluldviensla n1siedsudiidiesnvasuaziinazidunis
Y281 AR U U Tulen nrsunelalesldUaniag Neda9iunISNawaEAaN8FIve4
v X a Y] A P X U a v £ o v | ad A
nanutilausnandaUen Weonaiulanadiniveslanaslasduriniivesinanielulandnug
Winduanmeazununlunsluven denluduiendaslulanizsias1aondauainainia
$ % 4’1 1 I3 I3 U ‘ﬂ' ¥ ‘&J L% 1 1
niounslassmsusulaeanlannaueanun wazwlanatuidemaiedigeaineanslulsnay
anad wazenAneluargnaueandn n1sielalagliveniiu drusnnagiindulusenined
MRNNATIUY QA
szuuTUane Usznaumels vinutnlunisnsesweasdsninlulasiaueanainien lng
luvgiiveseaglui asfuvendssanunluslvesarsusenovuauluilenaseise wiluyiad

vegaguuun Tuvedueanuilugunsngsn

sTUUBRWias wuudy 2 du (WagY MOVEsUIEUR, 2542) YBIN19UN Wudiuves

I [

= ° v A P a H % | v =
Witen vinutntun1sAeeandauainuiunlslunismela Tuvusnegluul doaniegie Wu

Y

duvaven (lung) vimthilunmsmelalagldeandiauaineinia Feilviaunsoedeeguy
unlauiaam

4

2.6 NISAUNUS

9

vegweUiadinAugniu (dioecious) NMIUENNAYBIANNTAN IAAINATIUYUVDIHEN

Un WnanaazdianuyuveaiuiUaun wazlivuadudnninnedle oduizdelunisneay

(3

ug (copulatory organ) vaunARAzINTHAWIA wilumaletuagldinisWaul dns

o o

unuguasdugusineioiznislusingg wilsuduneesliwedlny dan1sduiuglunesla

LE]

2\

I3

wuseanidu 3 93¢ lawn Faaneugan 1 sauiug ¥9gansnaniug wasdramdsnisnauiug

]

Y8983AUITNB VLA Y8t YT ULNAUA (albumen gland) WazuAUYALNAURA (capsule

gland) aganunsaulataiauainnisilasunuasues parenchymal mass wazn1sfingIuIu

v 6w

vougaaly Fsluinadenvaioizdunusainan eni1 wsvaledan (pallial oviduct)

9
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Usgneunie receptaculum seminis, bursa copulatrix Laz albumen gland-capsule

b4

gland complex (Catalan and Moreno, 1984, Catalan et al., 2000) Fasriudulaseadi
(L= 1 , 14 (% t:’ll
sUgnunsAunseusunvunalvg (Catalan et al, 2001) lngaedluauvedaswaiedelziil
agluninedurvntelu luvasiidrunthdmnautueonunlundadundve oo
(mantle cavity) @ulaievesioualgaunaud (capsule gland) lHaeaniNAINEILYINTDS
wn3walodnn (pallial oviduct) Fatfunelasnaeifissluniu mantle skirt wagilnoon
AU LNAAUYINTNIN tazdlruuenveIdIulanued pallial oviduct Av vagina (Hylton,
1957) Wnewgaalususuasiatuiasinuntbussldaudsssesiauysaling asiuniaiuyien
19id pallial oviduct LlefinskauiugludiuvasanduiusinagnasWunas iy
fdurneves spine Mvludumiavesdme (testis) nswaniugvesnagazinsiug g
¥ = o v = ] v ¢ = 1% =
wegazinfeuiinunedslaglddiuvenin (foot) nveuilfoniuuenveviosinelily

! v

(outer lip) wdarpee Busisizduiugineg (penis) WlUTuyes mantle cavity vaanaLile

o

H1uLdng vagina wazUdeeiaddunugineag ( spermatozoa) 11deieie receptaculum
.. a [ v A v & A 1% 1 1 1al Yo
seminis YR TUNAIINNTAUITLS ean wadeunzauienselwadlunlasu
NSHANKAIITAvANEITO M ThaTaTaNLAATENTVINUFeNlY AaulzgnINeeanuIAeuen
N1 female opening (@udnf Ugyn, 2528, Olaguer and Bagarinao, 2001, Hayes et al.,

aa

2012) FaeeweUlawmadlosznslanainaisiu lufioanunlndgesiidvuyanladunszqni

4
LY a <

a & a o - = ' a v I a 9
AAfUNURINDY (AU Wils viougs Renssaiiliasanyn) Unfdiazeggeaniainussanm 50
wURLAS (Nnd 2.8) wazaziidvandudvungeu Welnailnluss Feaziiniludiseu

Moty 7-14 YU 299579 meekaUia (NWA 2.5)



A 2.4 vegkaUilamasngkuluuaides

2NN 2.5 195TIRVeIMeeLkaUlTa

AU AUUSTAY FUNSIN (2547)

12
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2.7 nswsyAvlavasegauila

~ I = ' 2 Y 1 ' v ~ ]
aﬂwﬁﬂaaﬂmmﬂim%ugﬂiwmeaurmml,l,wlﬂﬂizmi m’NﬂuLWEJQQﬂﬂEJEJﬁlwsuumLaﬂ

Y

o
a o

1N N19R3yAvlnvesuliiiviessug metamorphosis wagn13aenATIU LLilgen1sLiuY
Yosuailagliiin1sdsuwdasgusnusiegntla nmsiinvunvesivinlag Msasisdden
AoAINRUN A UATITNTUgaALYaY MsaaldeniinaNnsvinauvesiielis mantle

[y

= 1a 2 .
%dagmﬂmﬂa@ﬂiau 9 mantle cavity

2.8 N3NueIMg
a a4 Tvwya a da o ' a | ' DA % Y a 3
Audtvlaiieunnyiandanvauylugeuliy Wy wu 390 amse aud1d dungi3un
< A o ea 1A 5 a Y < a v
wmwniivendainunteslul ansafuldegissiniuazansaiulanasniian lu
nanaiuniiuandnazvaveglilaniuvesiyyl kaINUIMITRABALIAY T5N15AUIMT A2
Taduvnssinsintudiuvesivlnmunainiundidadilugesuin melutindnsuaualng
1 gldiaAueims daainnsudiluniglududiuves radular Faudansududuuandiely
wluseflunmanaduluanyaliuuems seunazgnadwiuluismasneims (esophagus)
wazlugnszinne Feaezisuiinistesenns dwiligesasituesnluniamnmin dsedlng

AU

2.9 mswnziaswssuaUla
wosusUWailsiviaitenuazUon anansaldmelaldiaanms vilimulaluanini
floondauarareluthdinld amumuiudulumssidesdinadenisiivln annisineves
Garr et al. (2011) sieeuinnsidsmesuedida P. paludosa Tunasdn naaouaely
zwmguﬁauﬂfw (WA 2.8 1005 x 0.6 1WA x 0.3 WA3) Afanumuinduuanseiuil 100,
175 waz 250 FFEAITINLAT NUIAIUAUILULT 250 FIRon1s19iuns Alisaumonis
wulsluiieuusn Weitsuiuarumuiutudug ludesdninisegseaninumuiuvulai
AMULANANSAURE N TYE A ER AganAaRINUNIIANYIBS Pires et al. (2019) $18971

M1ANURUIBUUIDINBBWRULA P. dolioides 3 AIUVUILUY (2.5 FIRBERNT, 5 FINDANT

way 10 fawedns) Iomsdusagulusiu 3% wudn Anuvuwiuil 2.5 dasdednsiiulad
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a v

Man wardnsnisegsen Liwnnsaiueg1elitedAynI@da wand199Inn1sAneIve s
Junior et al. (2013) s1891uIANUMUILYLYBIeELeUlUa 2 vllnseninaviesiiuiiioauay
nouylndu Ao P. bridgesii wag P. lineata MuanA1SAY 3 AMURWILLY (0.5, 1 uag 1.5 @7
HOANT) WUIINY 3 ANUNUILULLAEIRTINTeYTenvemakaULUane 2 ia LuliAy
wansneiueg1lidudAyn9aia winurulludmasansauiugueveswaUUaviln P.
paludosa MABIAIWAMURUILUUNALANAIAUAD 50, 100 way 150 FIADMITINNAT 270
msfnwuaasliiiiuianuuIwiui 50 dremsiuuns In1swanlvgaindnanunuiuiy
8u¢ (Posch et al,, 2012) 13098IAUNUNITHAALAZHANDULNUNISLATHTAENS N3]

o w & T = T Y Y a v a ¢
AnudRglunIsnngiaes MsinTaniwaens wardanlunesdiu inldlniiadseleviasge

- v a a & v o a Ay v & a 1Y)
waziteandunulunindn SnnsuslaavesvesueUilailaninmsifesasinnudasndey

a = o A a % [ = a A a

warUsimanasiyvselaneminiunansssued wazaunsairaduadniaS ey
51810 TugagaudssadmievesueUiUadzgenn

Tunsfiny) neANT LEnIna wae @1407 1EINa (2561) T18UIIANUNUILULURDENT
nsiulelunisidesmesuetila P. canaliculata sevghuaelusseyiguiuuienaie
NUIMARTAIUNUILUY 4 YANITNARDY TEAUAUNUILUY 30, 60, 90 Uag 120 Fife
A1TIBUAT NUIINY 4 Yan1snaaes llanuuand1sed1fidediAgnisadalunisiiule
9n3INTHANLID KALdNIINITANE WAlUNITARAUYLLAZATTIINMTAIUIUNAADULNUNIS

& A Y] ' = & i & a v v
ANULAEMBIYRINTEAUANUNEILYY TunsAnwT wudinisideaesiyesing g

uadeiduemsiiseAuAMUTLILIL 120 AR5 LASUNanauLMuaINIIYAnIg

d' v & 1 a a vy ::4'
NNADNBUE u@ﬂﬁ]']ﬂﬂ'ﬁl%a']‘wqﬁw\l@laEJ'NL@EJ'Jﬂ'ﬁLai@JIVWGUﬁ@ (1957190 2.1)
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= - & a
A157199 2.1 Anuvuwiuivanzaslunisiaesviesielilla Pomacea sp.

¥ AURUILLLT Nz 914994
P. paludosa 250 fRDRITILNAT Garr et al. (2011)
P. paludosa 50 fFDAITINUAT Posch et al. (2012)
o NOANT LE1Na wag duund
P. canaliculata 120 AIBDRATITINNAT
L@1na (2561)

P. dolioides 2.5 FH0ENS Pires et al. (2019)
P. bridgesii

0.5 FroanNT Junior et al. (2013)
P. lineata

arumuillunianngidsvesueuJafivngawilhiaulnfuazdssndaduny
1§ nsAnwives Garr et al. (2011) s1891udnsiaeaesedlda P, paludosa 1AW
ULy 250 faremsnandae Ulva iulaldfinindeseewnadataian 9anmsfng
iusiidsmesieuda taglfamene Uva waufumsliewnsdnfagutainn Tunsls
p1sdnSagUiidlusiuumndsfuiinasonsivlauazduyuvesninismesuaUila
aonAdesiuNIANITRs Qui et al. (2011) Menuimsldivanuazfivuindes 3 vin fe
fnaue awsieuiuasini eAnulunesueudla P. canaliculata wuimesuotida
annsauemsisluanuaglunintes 91nn13AnyIes Binh and Thao (2018) TBeu
maiulauazdnsinisegsenvemealds (Pila polita) Wnenshszaulusiuluenmsdniagy
fumneineiu 5 iU (15%, 20%, 25%, 30% uay 35%) wuinnisliemsdnsaguiisisssu
sy 20% InsAvlaigeiigadeiisuiusedulusiudu uazdnsnisegsonlifinam

o v a

WANANNUBE1NHTEAIAYNINEDR WANEIIAINNITANIVEY Ramnarine (2004) 318971471
seaulusiu 30% Tuemmsdaiinlvinisiaaiulnvesveswethla P. urceus Agn wasysu
TUshiu 20% HUszansnnludnsiniswanitie (1.77) 1anndnemsiusiu 30% (1.90) (11519

7 2.2)
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A15199 2.2 onmsnlalunisinnziassvesuweulla Pomacea sp.

YA g sunzay 91494
P. paludosa Ulva nesemsdnsaguuainn Garr et al. (2011)
P. urceus g1vsTIUsAY 30% Ramnarine (2004)
P. canaliculata HARUYIT, @NNI18WN7 wazinlsith  Qui et al. (2011)

2.10 AuAmIlnsUINITYaIaewaUlUa
UstlomivesvesueUdailinnineusnainmstianuslanddilusiugs uasdsilusonn
a9 ausanasiulnegesing fvueive) inandngs (Qiu et al, 2011) wagdadwnmi
g1¥nwlsavasaien LWuiilanne ilaveaduuazlsavasndanauss (Babalola and
Akinsoyinu, 2009, Thaewnon-ngiw et al., 2003) Tun15fne1999 Marsyha et al. (2018)
eeuinslivesweuladnes P. canaliculate @iuenaiinseu Agauluse dngd
wian Towni-3 Town-6 waznsaleiu vnisiasunesueUladneduvnefianusuiu
aslulawmsnas Annududuuansiaiudl 0, 5, 10 uag 15% msneadeuseduntseansuly
Sewe d ileduia wavsand deusvamduia vasiliinatensusefiuSowenau lu
Mskasud 5% Wuilgeuiuegsaumaaina 80-100% mudemmunvesnseneasnTalge
y1dulaiide Feianuddglusesussmnsnasnaulusiululssmasnauuenanidie
nsuslaavesuywd uazdiaunsaaiuluemnsdnitnuazemnsuanld anAmisdasuinis
(miinan) veslusiuuazlasiu (ms197t 2.3) MsAnwves Baby et al. (2010) 91847111
TNYUINThUBY 6 maﬂ’uﬁ: Pila globosa, Bellamya bengalensis, Melania tuberculata,
Lamellidens marginalis, Anisus convexiusculus wag Helix sp. ﬁﬁmmﬁ’lﬁ'@uﬁmwm‘hé
vasUszimatisnamaAnuin A convexiusculus SUSuaUesidudlsiugegnoy
12.927+0.57 m1udae M. tuberculate 12.357+0.34 nanisdnwiionadaslunisidenans
ﬁ'uﬁ:ﬁL‘mJWzaua"w%’mﬁrfmuﬂqmmmié’mi nssUTInesnInfivialiAa g

danseuluszuvinaiunyuuivesfinaima lngn1sudinuiaaAImIlasuINI 51

Ussgnaldanunsadensianugisesnisinuineild freeusndssuuinanunguindady

AnuTndwsenaulutlagiu arullsuvesresluoivisve sy vddaunsaiaiuaing
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foansushurasiegordefionnauluviosdiduldsnde vesusassinaeduimmnmamg
Tnsunsiiuansnsiuesnly Babalola and Akinsoyinu (2009) $189147199AUTENBULAZILS
51983 NINUN 4 & Waﬁ'uﬁ Archachatina Marginata, Achatina Achatina, Achatina
Fulica wag Limicolaria sp. Tuusgmeludise wuinvdunaesidudlusauiinuunneng

o w 1 1 1

aehildudAgynieaiifregsenin 19.53 lu A Marginata wae 5.86 Tu Limicolaria sp. Ha
Yo9UTRULISN A Marginata geiian (fansusonileiesniu) unaifou 126.40 mén 2.29
Woanesa 22.91 uundifen 25.01 waznaawas 1.03 Tuvaedi Limicolaria sp. Rl
#eq HesfiaaiileUFoudioudn 3 anestug Tusesmaasuulamwesmgnaiinasouiua
Tusfiu aslulansauagladiu Khalua et al (2014) s1ea1utilunisinuvasmesiihda
Bellamya bengalensis vasiunuAiy$ Sgiuanaanzfuan Aufidnw 9 wislunngania
wuIUSuaUesidudlushiu (17.20 + 1.78) wWesiudeislulanse (13.12 + 0.74) uasg
Wosludludu (4.83 + 0.017) fA18980 U NN OUNTANNINNIIYNUTFULASIEIUTAN 01
annsoiiunulusiulilfeonuuionaununsunemsussanlusilueuiandsan
Uaensiy uardsnsnurmislnvuinsegifubosiiinadla TuAnwadsiifennaeuyiana
TUsAulagauAm1slarunsdu o ndainnsidamuszeznanlunsdid@aig o fu Lile

Duwuamislunsdanisnandaiiensdmine wseusslevilunisvuds sauvisandunu

AensilevesaUlalaiuiele

A13197 2.3 Alasuinisiusaunas lviulunessting e

¥iin Usunalusiu - Usunaulusiu 81989
Anisus convexiusculus 12.93% 0.97% Baby et al. (2010)
Archachatina
19.53% 2.44% Babalola and Akinsoyinu (2009)
Marginata
Bellamya bengalensis 17.20% 4.83% Khalua et al. (2014)

Pomacea canaliculate 12.73% 13.67% Marsyha et al. (2018)
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2.11 nmsutviegwaUaunlduselevil

o A 1

poswaUilaanunsatunlduselemilanainnaie LLa’ﬂuaawaﬂLLaiJLffJaLfJuﬂmgwsuaw
v [l @ ) a v [ o < a
ST ILATENTNTEINBIIALSININ UBNANNASUILIUSTAAKWAD Feanunsarnluidulusiu

P A a ' o faa v £ & )
madenienaunulusiuvainuartuluemnsdninisaias (udnd Wysuuiu wasane,
2544) 31nN15AN®IYY Bombeo-Tuburan et al. (1995) 51897131015k veskaUlanauny
9IMTEEe a1 nuInNsiomskansenitamesieUlatudud1Usnaslvinandnas
d' = a o 6 1 1 o ‘:l' % = a
igm N13AnYIT09 53R wasadng (2545) srenuinisiivesseuanseuiUaonuasuly
amsdnsaguiiieldidesinliwazidaly wudinisadulussiv 10% vesgasermsdnsagy
a1unsnrIsUsulgsanssnnnisnaalwazaunmveslald auisathumawuuralushy
Tunslwermsdnila ag19n15An®1989 Chimsung and Tantikitti (2014) 5189143101511
yo8waUlladnesunaunuUaUu TudRS1EIUAWANANSAULNBUINALNULAA L USAUNI LA DN
TvnunsiaesUatfakvaand NuIn1sHanlusns1@uvewnewaUiUanuutUun 50% way

wuuwiin 75% Sauiudanvuduunadusfiunddnenings uazuardauwlasnaainsaiule

laffian vesweUladaunsainumaunulusiuainUaitnaumnias 100 % weldideuan

' '
o a o

nend ylvdiaunuifge (aia 9

q

A5 wazany, 2561) msivesweUlanawnulavulu
9WM3ffsiuns1m Jintasataporn et al. (2004) wugiilutadeifouusnveansiassioni
nuarslivesuoulanaunutantuld 25% vedusiunndartu sefugeaniilinauny
Uandula laiaasunnndt 50% veslusiuainyaivu Tanee et al. (2015) s1gaudntgiasy
yesuotdaluonslfoyuiagniamuslnsaunsaliiasuluomnsildifesgnuaraue
Iy @Sailuemns 6% fasnaadgdulaiiaiian Chetrakran et al. (2021) :18a1uinld
yeauaUilaan10% vosiminuan desarlvanuinasydulaffianlunnfesoBiuue
Rabia (2015) s1ea1uiildvesuauilanautuuande 10% vesiming snsnisidvlnd
fanlunsldidesynsia Scylla serrata Forskal 3nn15@N¥184 Visca and Palla (2018)

e livesuwelilla 45% Wuwrasdusiureslaradnanziaiiasadulalannan awnse

q

v Y

nawnuUantuliununitgesfiouysendadunu Budiar et al. (2021) s18a1uiinsiasuvios

14
v v A

waUila30% Tuormsiiiaidssdawmeliuiningifian Davalos (2022) 5184143105463

[

weskoUlaenaunuiardulauings 50% lunsidssunnsemgUuivilvlivssdnsam
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n152719191AR Saputri et al. (2020) $1891uMUTNI 80% UarUuwnauiu 20% Lilevay

wouila vililaunun@ediulndnian (115199 2.4)

AN5199 2.4 NslavegkaUllatasuwaznawnulusiuluemisdnd

drumau windnfesuli 91994
LE3160% LU U 1a940% a7 Bombeo-Tuburan et al. (1995)
LE53110%luwsin Inlduazidala Syl wasanng (2545)
50% wanuanvuy Uatakuagune Chimsung and Tantikitti (2014)
NALUUaT19a99 100% Uannzmun? e 91UA3 uazAue (2561)
nawnulatule 25% efiunsy Jintasataporn et al. (2004)
@suluems 6% anUavuelng Tanee et al. (2015)
ek UUadan10% Uanlva Chetrakran et al. (2021)

L@sU10% wauulania

NAWNUIUDIMT 45%
wa@suluenvng 30%
nawnuUatvulaunnis 50%

L5320% Usunauuantu 80%

Uneia Scylla serrata
Forskal
Uanaannesa

(ane

UNNTENYYU

9

Yannunde

Rabia (2015)

Visca and Palla (2018)
Budiari et al. (2021)
Davalos (2022)

Saputri et al. (2020)

2.12 Uslevivaslundou

TunsioudinauAinistnwuinisas WWskugeds 15-28% dnldduomnsiasuludnivay

yiaoanduuA19195la 9INN15AN®IYEY Ouyang et al. (2019) T1891UIINSkETUlY

ndou 30% HeegnungIziinduwanzaunen1siulnarn1sgesvesdnd aonndosiu

nsAnwIved Liu et al. (2001) Tlunmipwaduivensidalada 240 nduvinlissndadunu

9159 WAITTA! Fezndl wa

Y

¥ 801 WIueagy (2561) eudinisiasilundeuunaly
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o g d’j ! d’j A ! 1 ¥ = t%4 g U o Q‘ -dg(
oI samsulaslnrauiuiliossnats wuanlelundeuuwrs 1% duwiluutiivunaLiuy

I~ a a a 2 & Aa v 1% q‘
LLaZ‘M‘Ui%aWﬁmWﬂ’l‘JL‘lJaEJum‘wﬁL‘lJuLuEWl@LLaZa’m’liﬂammunuﬁmmmﬂﬂ (m15191 2.5)

A15199 2.5 Usunaunisldlumiouaiulueimsdaisng nviludaiiaulalas

FUNFNS YSunaiasuluenns 914999
anung 30% Ouyang et al. (2019)
anung 240 N3y Liu et al. (2001)

a

1A2550] deEndl LAy 801 WIUDY

Y 9

Ingnuauiuilosantany 1%
AU (2561)

o
2.13 A17¥nN19914a
Tusssuvfvieswaulla aziinisnisusudiluan nwindsuniniswasunlas tialn
° Aa | a | A YR o a o P | a
A3983nedlalusssuyd egeiieniuiin1sdnda auisadndalaynyieeny w3989

SN “MsAnAatingn” nsdndatiasilusssunasiintuluggiouniaamgiiaua

ee

Anauen vesdnazilssneglanu lanadulyl Aeunu viegeumaulnsildivazUauiniien

[
ISy LY

TwdumegdUaden Welaneimunzaumeswauilassanusanuimuazidinegsdely

pmid)}

1 Yadefivilivesiinnisdndatinsnivateladeludewssgamgiluladediulngi
ansnasen1sUTungAnssulaensinda ienisegsen aegslun1s@nyived Yoshida et al.
(2009) 51891U312995TAnvemeswelila P. canaliculate Tuurd1aussmagUuiiiv
v 1 o A a oA o g v = Y o I Y @

Aleg19a Ut MNvandeuntnldaisiad ludamda Nara (usdu) wagdania
Kumamoto (wwaaugu) nenisgulagldnseutiuusesing (quadrats) vunandng 1 wes 817
1 1ms Tuszeens 0.5 8 1 mssalawes Wednwinisiasgiule nsuaaly wazdnsing

a ol [y 1

o0 Tuiungaumiisineiu nuinwnstinvewesuaUlaluwauninaeiuvesluwneugu
gnsnsaulavesueUilaiouargegaludaualuneansiiun Useynsnnumuiwiuges
voglaUilandiniiuggruazkanaeiuauainasy tnelianunuikduludmin

Kumamoto g4n31 $ada Nara §ns1n1segsennunnlugieggvuily Jamia Nara 0.18-
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0.92 % Tuvaue?dandn Kumamoto ag# 9 % vesueUadulvamelugavuniaziiuias

o

d‘ v Y] ¥ ] v a o ] a [ (9
Paunsausuimimuan nuInaeutaregsenlaaziduliuin nvgumgiiduddud Ay
Aan1sUTUATLaEN10YT0n @anARBIiUN1TANYIYY Sereflisan and Duysak (2021)
1 o a a =) . . .
F1YUINTINA[VRINBENINUN 4 YUAAB Helix pomacella, Eobania vermiculata,
Helix melanostoma way Helix asemnis woen1nyia 4 siadlufiuiulawdan dn1sasie
. Y] Y a aa a ¢ & I3 ° v a v A
epiphragm anwzAa8laNNILAALTENA1TUBLUALTUDIAYTENOU INniNaaeuHuTa
= Y a  w al a % ' o a = a ° !
wWaen azasrauntamioaiieannsgidediseninenisinda eguugilanaswinnii 20
=1
NICRIGHE!

Tugregavune inzueain luussimaaiiay Baur and Baur (1991) $1891uiveenin

o
= Y

un Chondrina clienta wag Balea perversa 1o1@umuUIIUAILNIRY JA1591FaNLUY

WPEILAZWUUNGL ZNU B. perversa 9MAaRUUTINGUNINNIT C. clienta Wofufiuien 2

LY 1

a = o a ' 1 1 [V Aa o a 3, 1 1
TPUAITUNTAAFLUUNHUUINNTINTINIYD DU W@EJVHﬂ‘V]ZJﬂ']i‘ﬂ’]ﬁﬁLUuﬂq&ﬂ%iyiJ fIN1IBEY

= el'

500 gandfinesninfisfanuuiiemsedfasuusiuiuintes Wesnndleegiulungy

Tuaanunsaannisduraoinianulaensslanni Tutael 1986-1987 d1sUnnu1Idn Tudin

'
a o

gaunilingaluseninaniinsAinweg -16 asewaliiea C. clienta 8935IN15N1509850A
‘ﬂl |‘NI |‘NI o U 1 ‘:‘I 1 a v
\Agagil 33.9% wag B. perversa 8gil 73.3% dwTu ludiegguuniinlisunse lneildns
n3egsen wie C clienta agil 83.2% wazlu B. perversa 8¢l 91.1% FLfiuTavediy 2
yiadldnsinsegsen geaninluivgeu nanaumgiiludngarundinadenisegsen

Ansart et al. (2002) $1891UINIANYIN1TTRALUDU Tures Helix aspersa Jusou

a

Auladinde Mlaediliuas 8 Halus egluiiiia 16 49lus Naaungll 6-7 ssmval@oa szau

Y

‘g a a 1 4 ’oj ! o o A ! 14 e
AnuguluAum 60% Lifinshidiuarems nqualuaNyiINsIAaselUmuvUIuNN STy
! oA [ ! @ @ o [ = Y %
duUNqUIMAABUNITUILYY NFNlMANTEIINTITUALTS -10 Bemai@ea U1 2 Talas wazdy
gouUYNINITHIRT -10 Bemgalled w1l 1.5 T9lie nasaInnsududmesnguing1s tun

NAADUNITIIABADAINTEUIUNITUINAUY wazVINIsTUTnons1sanwdlarnuly 24 9219

v v

NNUuTIAade 6 dan (42 Ju) Tuiindnsnseauariuiumy wonaInll vianguatuay

| oav o 1@ o o a A & Yo o IS
LLﬁZﬂQQJVlVLﬂﬁUﬂ’]ﬁLLGULLGUQVI’]ﬂ’l3‘1/|@ﬁ’e]‘Uﬂ’]i‘-ﬂ?ﬂﬁ@ﬂﬂiﬂiﬂﬂlﬂiULLﬁﬂ 14 F3lu9 Auda 10

a

e Audulufu 85% Nl 20 ssmwalted 1n13Io M SUUUNINANKISINFI 9

Y
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(% v

WAz w1y 80 Ju dnshAnuaverandemnduan didinigeen liiuavemisedis
auane wavnaaaun1sAuNuglag TuAinTunauiugasausn IuiuaTmauiug n15ely
asauwsn Iwrulasdeiln Umdninly Srutudulunisiings wazdadiunisilngy e

= = Y | i iy "o’ ] "’ I v I
Wiguieuiusgninanguauay (Mldgnuuda) uazngduududaldiinnuuandrsiulunised

4 o o« a a v o2 a Ha ] a A
580 N15AUITLS warnsiasiule uanslviliuivesviladiianununiudegumngi e
a & < v v 4 [ = [ 1

gaungilgaduanunsaidudinsequlvinalnnistesiunseufuanimanglusinelagnisils
mesasilufuiiieanaunginazidngnisdnfa (Tkachenko et al,, 2020) NsANYIVES
Kalinda et al. (2018) Tuviee Bulinus globosus F1aedluriesuiRn gyl 24-25 asem
waya MIARAILAIMEIRIN 28-49 T 198ILITUNLLALNUI18nTINTTRE AT UBE Y
WIAKATDIVRIRY tnefivesunlvgasiisnsinisedsenainintaenazynnuatiulaan
ni1 @enAReIiuNITANYIY8Y Yusa et al. (2006) 181U INT8YTRAYBIRELDUTA P.

a

Canaliculate seauwiILasluipslURnsNgamall 20-26 BamaaLEea WUIMBYYUIN
na1e (Aruendenyszuna 15 Jadwns) $8nin1segsonasis 60% Wussesiian 22
= 1 a U 1 = a a a o 1
wou Tudiwiandediu vesvwialveg (AnuenUionyszuin 30 Iadiuns) d8ns1n1sed

S9AUA 17% (915197 2.6)
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M19197 2.6 gaunninin1sfnwlunisindanesyinmie

Y

wiin gaumgiinldlunisfing 314989
Pomacea canaliculate 7.7-12.2 3y altud Yoshida et al. (2009)
Helix pomacella
Helix asemnis i . Sereflisan and Duysak
f1N31 20 DIANYALYUE
Helix melanostoma (2021)

Eobania vermiculata

Chondrina clienta

-16 I LTALT Baur and Baur (1991)
Balea perversa
Helix aspersa 6-7 uaz -10 osrwaled  Ansart et al. (2002)
Bulinus globosus 24-25 AL TG Kalinda et al. (2018)
P. Canaliculate 20-26 DANYALTEE Yusa et al. (2006)

wuammaAvinunlusaulilfenu Wenaununisvinemsuszianlsiuly
swanlidianuarSansamuamidasunisegdutesiiunauls Tuinwadsinmsifonagon
Usinalsfuuazanamalaruinisdug muszeznatlunisiida vesusuilaanunsniu
prnsldvannvangazldermsdnsasy vieluld wwdn mnthildesareavesazanuns

WiAulanazveneiuglen Usimainlse nisideslussuunyuisuindaiuvisnuiaulavili

[
=1

HandnguazUasnduseruslaa Tinundes aunsaldfeduniiseuriodsunesngla
fatun1smgiasamesweuilannauwnasuiegisdaian Juduuuininiswineins
Uaaadeiiaguilaa wagnisimizidemesweUialussuundanisuazaivaula faugdnig

meﬁmimﬂi%’mmﬁﬁnL%ﬁ)gﬂ ALAINULAZINYRDNITLAL
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A5N15ANHUNUIY

3.1 gunsal
3.1.1 gunsaiuazansiildlunisides

(1) Vayudmiuidss
(2) fansadlusyuy
(3) Yanin
(4) vioPVC
(5) mU1eluaeu
(6) @
(7) ownsdsaguuanfuiivawianams @i 9932
(8) luvsiouan

3.1.2 gunsallunsinuduiindoya
(1) p30eds
(2) nesilleuuuiinea
(3) ga3osinamnmindRlulR (Aqualitic system)

3.1.3 gunsaiitldlunisfinyinisanda
(1) NdpINTEAWIWIANIG 10 LHURLNT 8713 20 LWUALLAT g9 10 LouRluAS
(2) fmamedung 10 Gns
(3) a1m
(4) Yndu

3.1.4 gunsallunmsdnsnzvinaiAnalaruinis 81989 faudasann AOAC(1995)
(1) Anseanutiu fou BV Binder u FD 56
(2) Wns1eilUsiu ET5 Kjeldahl method (A3esees B Gerhardt fu KT-L

20 LagLAZRINAY 8% Gerhardt $u VAPODEST 400).

(3) Tinswilusiu §e38 Soxtherm in3eaaringsie Gerhardt Ju SOX416
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(@) Bnsrzntely faewATeY Fibertec System 8vio Gerhardt gu FT12
(5) AnTzRuralduuLazeanasa AeIsnnnznou 1AT8Y Spectrophotometer

v

§9 SHIMADZU Ju UV-1800 fiAnaignamdu 400 wiluiing

(6) AATwAEENININEY WMgige Bvie Carbolite-Gro fu CWF
1100C

(7) \iosdisluiin nadew 4 dumia
(8) Tagnnuiu
(9) r30sunsiodng
(10) gpaniu

3.2 Fn1vasesE AU sIETngUssaedldwel

3.2.1 mawnzidssesustiladisonmsiiuandiaiy

UYUNTINANUAFURIAUENA 55 l9Ufing AMUGIVDTn 14 19ufiing

W3BUTUINT 33 Ans vhauazetadedmiuingnresuelilaneulsunisveass Waszuy

llranyuidsuiineudassgnueswelilaaiue ludiuvesssuunyudsutinlglunis

v 7
S v ) a v

Wngdes (0l 3.1) dewnuivualug (A) Yuies 13 du dinsiesslugauiiveaavuly
Tudainun(B) auie 1 du iallassuuinaglvaasiumuvieNiduaslvaasgainnses (C1)
WINAIIUNTI 0.7 AT 817 11T 89 0.2 e 9113w 5 aanses Taiu nyan wieilunis
T & v = & A SR | o & a
nsestiesu lumansesdinisifesiivaiuasy neulvaasguoyunseinauiidewesiouila
913U 20 Yo uazlvaasdianses (C2) unndng 0.7 1ns 813 1 11T g9 0.5 LuAs Nauay
astarinuvualvg (A) wagvyulsuwinglussuvedisdailes Walsunseasaslaln

9°I a U g.JI ¥ 1 L = 20’ a ! = o
UWIWG‘VIH‘UL’JEJ'H’JM@% 2 A9 (11-UNY) Imamwmﬂ%amunaum 3 ANTFRBUIN NN

' & a a 1 &
prnauneluvsimiziaemeguaUila 2 819ndsonss
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AW 3.1 wiudsresszuuryudsuwuula (A) Yermdentu (B8) dufuiiiiednen (C1)

nsUdatneuluaastayu (D1-20) Yayu wag (C2) mstidniineulvaasue

Yu Yo
::l' = 1 @ 1% 1% ! v 6 a [ £% ! [ aa
WewSeuvalaiaseuiesudd dugniudvieswauilaaeiugaintiuaiuianegiu nil
91gUszann 4-5 a1 adlutednuiuteay 250 i Nanua 20 Ue dumtnisuduaie
Uszanad 0.09 n3u finsusuaninuszana 2 Ju neusumeaes lneudsnisnaassesniiu 3
o & 14 °o & 1 = J !

YAN1INARBIIIL YAn1InAaesLsnlio v saniaglegrauied (CF) 91U 4 Ue YanIs

d' ! 1 a o 1 t:l' v/ U !
neaesil 2 Wilundeusgnafes (ML) 9943U 4 U wazyan1imnaeei 3 Tinauiusening
asdnsaguuarlumieuan (MF) $1uau 16 Us (0wl 3.2) idedluveyudiuudiuzunns 33
a3 Tszuunyuisuiinasnnismaaes vinisveasadunal 6 dUan ganisneassiiln
amsdiednsagy asliems 4% seumting 1 Asyiu gan1sveaeasulundeuliduy
2 wirvaadmtinewnsily ludiuganisnaassiivilundousegaumudli 8% souimtinga
amsdiadsaguilildemsuariufivvunnanasns@il 9932 niilusaulidesndn 15.5%
Toduliidesnin 3% ninliunnin 10% Auiulininndt 12% drunauvesermsvseney

TUane Yandu nndnaeansonmindti s1azden n1nusninennsaninuiay 91ne

Uaned1n dudlevas didudan Iandiu InFousiasan snuouAnNINeIMTanTd



27

a 1 & a ¥ Ql' ' [ & °o
AN 3.2 UBLAYIDgLaULUANIgDIMITNLANAIINY A ﬁ@ﬂ?i%ﬂﬁ@%ﬁﬂ\‘i@?‘ﬁ?ﬁﬁﬂLiﬁ]E‘U
1 a &J b ! 1 a t:’ll
2819LA87 B qumimaaqLammaiwmauamamqmm ey C YANIINPABILE N

seemskan (e1nsdsazusuiuluniew)

seninan1sneaes Tuiinidmidnemsnlvnn 2 et wazdufindeya Winin Ay

A ° P A o 9 a 9 = 9
g1lden wazduuivhesen elumaninmaauladeaunisi (1) uag (2) 8r5In13
waniile Maun1si (3) §nsInnsTen fEun1sh (4) wagdnsinisiaulaiaie (ADG) feaun1sh

(5) (A9 3.3)

AN 3.3 NMsinvuauaztidnilnTnteseUlta Pomacea sp.

3.2.2 NMSATENADEILNDNITIATISRAUAINILABUINTS

nowdlUAwmsgrnuAImstasuinislisdiresweuilarunisvinlineognsau

a

Tnansundutudangungll -20 ssrwalded nasainiuiivosaindeautudwwnlin

Y

a v

dy = I ) a = dy A
RINYE Wesauanunsaunsiiiesanainidenls lnen1siiuinAvialenesesnunaniuden
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1 devesueuilansds drlureasuuniaisesmefivgiiiedulieanuivdiy agtunds

o

[%
(Y

UmtniiewssudnseiauAm1lasuinis nevinisiesesnvsuuiimdnidenias

UINUNWIAS (A9 3.4)

A il 3.4 drullenesneUlamhlvinszvinuamidaruinig

3.2.3 Mynseiluiesuinig

6 1

AATIEAAUAIMINTUINT IUFVD I ULTa 91989 AnLUaInIuYee AOAC

q

(Y]

(1995) lng A sneduusenaun1uail dell Taguia AuTY (Faunisn 8) sy (A3
aun1si 9) Lty (Feaun1sn 10) Wele (Asaunisi 11) wlwazdiang (Reaunisi 13)
waalden uwavWeanesa nnyan1smeaes dnaflivisiun udnseilagldisunsudnisagy

Systat Version 13

NTIATIEvayan1siAuLs

YIunasine
UIUNNRAY = UIAUATDUTIH oo (1)
INUIUNDYNINLA
P
ANYNILRREY
AUYTBRAY = ANUENIVDYTI oo, 2)

INUIUNDYTIINUA
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BMIILANLLUB (Feed conversion ratio : FCR)

FCR = UNVUNDINSAAUTIALG. oo (3)

Untinveggaving

81n51n1558A81Y (%Survival rate)

BNIINNTTOANNY = 1UIUNBYTLNADTORA X100 oo (4)

FUIUNDULSUAY

ans1NsiulaRaY (ADG)

ADG n33/3U = dmEingavng — UMEASUAY oo (5)

o U d‘ dgj
VTUIUIUNLNISLAN

Wasigudnisadsiin

YRS

Wesidudnsgayden = dminSudy - dntingasiie x 100 ....(6)

YIULNLSUAU
Wosiduanisiugi
Wosiduan1siusi = F1uuFISUAY — F1uUFRALINUF x 100 ... (7)
TIUIUFISUAY
NMFATEitoyanuANIlAYUINg
AATITIRANUTU
WANUTU = @ = D X100 oo, (8)

W

We  a = TrUnNIIntaLasfIng1anaun1seu

1 '
o Y [ o 1

b = UNUNYINTILALFIDYNNRIINDU

[

W = UUINA981991 VTN NS AL

AATTIUTAUY

% crude protein = LANVIN X 6.25 ..o 9)
w



PIGRREALICEN!

a ¢
Isztaly

AT

V = YSinasveansadaysa (H,SOq) nltlasingm
N = Aandududy Normal 983 nsadan3a (H,SOq)

w = UNUNNFAI9819819S

%Ether extract U899 = b —a X100 oo,

W

a = WIUNUBIVIANUNAL

1

b = UNMINYe9InNUNaNkay ether extract ¥a4aU

W = UNUHNUD9AI98199719S

%LED LUTINATDINNT = (@-b) X100 oo

W

a = Untin glass crucible AUUMINNINTNLDYABUNTITIHN

1 (%
o Y

b = Wwin glass crucible AUUIMTNLNIAIEURGINITIRA

W = UN9Indie81991 SR IASIZ Y

9LONVIVUAIUDINNT = (0-2) XLOO oo

w

a = MUNUBINR8NIZL U9

1 [ (%
) v 14 =

b = U1INv99018n 52U UL TN 1N ENEIINATTHEN

W = 1U191INY99519819919 5N UNTIASIZA

A9 wilawazineia (NFE)

(NFE) = USanaudnguina - a2nuau + todiu + Wshiu + eele + 10

30
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3.2.4 nM3iagaunwinlumsmwisitemiselaula

o
(Y] Y

¥ 1 a a d‘ U go’ v va Idl d‘ I v 9;
Uruauswedu Insieduasosinaunnignlud® (a i 3.5) Mveni
swngluszuule wuunyudewd wedufinAgamgliun Arruilni fraanudu
n3AA1e UagAreendiaunazatgluin drdeyanieg NduiinuuuTe iy maALdevese

ANINENY WaFUAANITNAGDY

AW 3.5 sesingunmidnluliaaaaaldluteinuilussuunsdemesueula wuulae

3.3 n1saAavestaUila
3.3.1 mysdavieswaUilalugaaniiunneneii
V]c’]ﬂﬂﬁ’l’lﬂLLNuﬂ’]ﬁﬂ/l@a@ﬂLLUU’éjiJﬁmUUiﬂj (Completely Randomized Design; CRD)
UseNaume 4 ¥ANISYNGaY YANISNNaedas 3 $1 8% 35 7 Lo
YANINARDT 1 Sdau 2 dUanv
YANINARDIN 2 AU 4 dUai
yansMAaedil 3 Sdau 8 dUni

PN ' o
ﬁ@ﬂ'ﬁmﬂa@\‘ﬁﬂ 4 ﬁ@ﬂj‘Uﬂq@J 13J3Jﬂ’]5‘1/]®a@\1ﬂ'ﬁﬂ']ﬂa

3.3.2 M3tagavieeiaUila
Umesuolilaannisvaasedl 1 a1ntiuaiugnsiu Juduvhiuresueuilaiiie

N3A1 911491 1,000 6 @1gUseann 3 Wheu daugiedeusyain 28.12 dadwns unin
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whgdafuszun 4.3 03U wndesluveyunsenaudiuing 138 dns 97uu 6 Ue lu

[%
=

HosufoRnamnzdesdaiinde maivinaluladnsuandniuazyszas lnevaidseingn
Hunadedussuudingits ¥inisiasudiedissam 30% yn 4-5 S
TfonsdnSaguvesdit 9932 deillusiulaitonndt 15.5% Wemns 4% sethmiing
fuar 1 adwuarmaenszeznainadssinsaiudeluniou aulderguszan 5 ey
(aunsfaUszann 20-30 fadeRlanty) Felwiinidudunasiufindiuausnousida ndnn
fuguvesieulamddadionisnsuuraudatanqudersdundesnseaiueuinlng
A9 30 WwuRlums 917 45 wuRlues ge 15 lwuRngneu figumgiivies (Ussanm 25 o

Y

WALTEE) WU 5 U LazyinNISURNNUNMUNTaIaNnNISUSUENIN 5 U

3.3.3 N15NAAR9AA
o | A A o ) a % P ° ) !
N1neaesdda qureswauitanvinnisusuaniniseuiesuad 31U 105 A7 wud
@ 1 1 < v a a
MUY 12 NUI8NAAY (NABINTLANTHIUIABNTUIANING 10 WURLUAT 817 20 LYURLUAT

g9 10 wudwng) mihenaaesar 35 77 nelundeslinnesesiunsnszunnsgningiives

Y U

Uinaewwnld Ngaungives (Uszun 25 ssrwaded) luujuiandngns any

9 Y Y

WAlLLAENITNYAT STELIAINURKNUNITNAGDY AB 2, 4 waz 8 dUaut dwmsungualuay

vaannUiuanin 5 fu desldnaeawdunuliluteududs iieselinszideyanmanig

1TAYUINIT

A 3.6 UwesuaUiladnAanUnnqumenig
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3.3.4 A5n150ue
PRIINATULIAINITINAA 2, 4 Wae 8 dUAY UNVBEANNLARLMUIENAABIUINTNAGDU
& @ & A Y . (Y] a | | I [
Wasl@uan1sius (recovering) (Asaunsi 7) Inen1sduvios uiasviion1smaaes 911U
10 61 Tdasludamnansusu1ns 10 ans lnewmuunldns 5 ans naasunisiumntelu
szezan 24 9N druvesimdstAuliludeausuds san1sasIeisly anwaurn1sius
YRINBYAWNALNN AU991B8waUTAL S UTUALNUTALUADNWAITUNUIALAELYINBDNDIN

a Y a s:l' a
LWUaNLaLIULAFDUN

3.3.5 NSASENADEI LNDN1TIATIRRAUAIMIIATUINTS

N3WTEURI0EIN WiBN153ATIBRAMAIMIlATUINIT Yinesantesutudaninlin

a v

‘g‘j A ¥ ) a =2 o A 4
gaumaiiviesauansaungiilesanandenls lasmsihunAvssimeseenunanilienly
v dlunsasvuainfisessiefivgiiteduiisanuisdiu wagdandedindniieiniay

6 !

AATITAAUAINILABUINTT

q

N1931A3189AUAINILNTUINITVRIRELaUWR 81984 Fawlas mudsanwUainis
a '3 a 6 1 a @ t:‘l’ U % d’lj [ ‘:l'
WAIEH AOAC, (1995) TneiAas1zuaiudsenauniaadl fal 3 LS AUTU (PASAUNTTN 8)
WsAu (Aeaun1sn 9) ludu (Aeaunsn 10) ele (Aeaunisn 11) wlawazuinia (A9
A a )
AUNSN 13) uAaLBe LazWeanasd NnYANITNAaDS

NyIATIEviveya TasiziAnademving AuAlaruIN1g gRTINTIeNRY RTINS

UFILAEANUULUTUTIUYDIANRREUUY One-way analysis of variance (ANOVA) Nsgau

=De
3

beAnN9aEtA p< 0.05 tngldlusunsudnsagy Systat Version 13



unii 4
NANISANEN

4.1 gULLUUfuaammsﬁLmnﬁhqﬁ’uﬁ'umslﬁuimLLazqmﬁﬁmﬂmmms

4.1.1 aAmMslavuINTsluvistioy

Tumlauanansathunduemsdaslanauvanuazuuunis Tunsnaassasainly
vipuanlivesueuilafuluemslagnss mnsgiausmalarnisveslumioudld
Tunsidssesnedla wadnsiehvostutinuanuin SAndefidudlusiu 21.30£0.02
Wesiuslasiu 2.70+0.38 Weddusiioly 11.86+0.16 wWesidumén 10.75+0.23 Wasifus
uilsuaziinna (NFE) 53.38+0.20 wWediudunaifon 1.51+0.05 waziesifunnoanssa
0.40+0.01 (N7l 4.1) uazraiAIvivsimtnanveslumiou wuinddUesduinuty
70.20 Wosdudlushiu 6.35:0.01 Wasidudluiu 0.81x0.11 wWefdudidels 3.54:0.05

Wosidudian 0.62+0.01 wWosidudndanazuinia (NFE) 15.91+0.06 LUasidusunatde

0.09+0.01 waziodifudnoaneda 0.11+0.00 (M 4.2)

A 4.1 gaurmislavuimsvedlundenihvdinuinldlunisidemesueuila
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A 4.2 Aaurmstasuinsveslundeutviinanldlunisidemesueuila

4.1.2 mawizidsvesuaUlafasansfiuandiaiu

yhmawzdemesuetidaiivhiugme Tu Taedudunaides S1uiueas 250 ¢ Tng
wUadu 3 gan1snaang Gﬁagaﬂmwmﬁm hwiiniadeEusul n3usiash) dwiiniadegarie
(n$usiadn) AnuenILAENdY (NSusefi) Aue1eAsgaving (nSusad) SmsIn1s
Ww3AulnsioTu (ADG) Sasnsuaniile (FCR) uazsnsinissenne (%) veaesualdaly
usiazgAnINARDd (31971 4.1) dndniadedusiu 0.09+0.04 nfused AU TLAABIEHY

6.72+1.40 UadLUATABF

(% '
o Y

! a dl IS ! o U ! s
IINNTIINABINUINUINUNRAYEINEGN N1TNAADI (MF) 4Awny 4.3+0.4 NSTUADA7

Y

v A

FadlmnuwanseiuegaiidudAgnieads WewSeuieuiuganismeaesynduy lneiiyanis
Neaea (CF) Ay 2.5+0.2 nSusiaf wazyan1snaass (ML) dawviriu 1.8+0.2 nusie
M AnNgTRiegeganulunImaaeIln1IMaaas (MF) davindu 28.12+1.59 ladkunseie

Y

7 feuuandeiuegralidedifAynieada luyanisveass (CF) dawviniu 24.07+1.14
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fadlunsdofy Lazyan1snAaee (ML) JA1viniu 23.38+1.13 Tadunssas wilddaiy

a v

LANFANIAUDEHTEEN

[y |

UNSEDATEMINYANITNARRY (CF) AugAnsnaaes (ML)
v ‘&J o = = ! 20’ v 1 ’0’ U
gns1nshaniile (FCR) vinsidseuiisuluseninniminlundeuaauaziivinly

1 b4 U d’l go’ U ] U a0 1 U
noukIY gnsIn1skaniile (FCR) dminlundeuaanuii gan1svaass (CF) dA1iniy

a o

1.16+0.03 FAdnsnsuanideiafian wazilnuuansnetuegieiitod

q

[

UNADRTEUIN

(ML) SAwwinAu 1.34+0.10 waz (MF) Tauvindu 1.34+0.04 agralsAauluszing (ML) uag

o w aa

(MF) laiflanuuanansiuegrefidedAyn1eadd ensinisuaniile (FCR) Undnlundounng

o

o

A1 FCR “ﬁqmagj YANIINARBY (MF) AU 0.13+0.01 Anuuans1aiueg1aildede
NEDATENINYANISNARDY (CF) dA1iAU 1.16+0.03 Uag Yan15naass (ML) 0.57+0.04
MUAIRAY

dnsIn1segsen wugegn iganisnaass (ML) Anduievay 99.4+0.77 Faumnsineiy

o w QQ o w

28190 TuANAUNIENRNU (CF) Soway 91.6+5.00 wiliinnuwnnarenuaeg1eildadenia

o o

adAsyninsyanITMaaes (ML) fU (MF) Yosag 94.5:6.06 Tuvay? (MF) wag(CF) wuinlaid

a o Y

AULANFANNUBENNNYE1AUNIEDRA (NN 4.3)

o

M15197 4.1 MsLasayiuladsvaweswelanieny 42 ulasuaimsiuansiaiv

QUERERVGIT) CF ML MF
ihniniedsisusy (nSuded) 0.09+0.04 0.09+0.04 0.09+0.04
ﬁmumaaaammﬂ (nusa) 2.52+0.14° 1.82+0.15° 4.32+0.40
AeTIRAsEUEY @adunseos) 6.72+1.40 6.72+1.40 6.72+1.40

ANERALEnTNY (TaAmnssos)  24.07+1.14°  2338+1.13°  28.12+1.59°

Snnsuaniie (FCR) * 1.16+0.03° 0.57+0.04° 0.13+0.01°¢
é’mwmﬁt,l,aﬂufa (FCR)** 1.16+0.03° 1.34+0.10° 1.34+0.04°
9n31N1508587 (%) 91.6+5.00°  99.4+0.77° 94.5+6.06

*udnlumlounia ** drminluniouan fMonYIAULANANILAAILAIUAILLANANSAUY

agailtidfny (P<0.05) Tnedl CF= 9158115930 ML= Tunsieu uag MF= 91 INay
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AT 4.3 §n51n138g500 (%) 119 3 Yan1Inaaed tneil CF Ae lienmsdnsagueeiafen

ML A Tlunsouaegien way MF ABanvsHay

TN AUlAReTY (ADG) (NN 4.4) 1sszeziian 2 tay 4 dUaulddaiiy

o

WANAIA LD TEEAYNI9EDR Wilug9TzeE1a7 6 UMW dAuuanA1eAueE19d

~

Uyan ‘VIN’dE]Q UUﬁﬂﬁ@QSUﬂﬂ’ﬁVl@ﬁ@ﬂWUﬂ\‘iﬁﬂ%%@ﬂ’ﬁ‘V]@ﬁ@ﬂ (MF) HANAY 0.16+0.03

9 9

- v o QJ

NTuRDIU Lwﬂuimmwmmwmam (CF) 0.08+0.01n5us0TU laiuanansiueg1efidoda

a

MSERNUYANITNAEDS (ML) 0.05+0.01 n3usadu
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——CF ==L =—d=MF

0.18
0.16

as

0.14

N5SUADIU

0.12
0.10
0.08
0.06

0.04 /.

0.02

InLads (ADG)

=

BHIINTTLAL

a

e

0.00
2 dUnn 4 FUaw 6 JUanv

Al 4.4 dnsinsiulaiede (ADG) ndwsiedu 119 3 Yan1sneaes aeil CF = liemns
dusaguodnufen ML = Wilumieuegnafed uasMF = o1nsuau Tuszezom

2, 4 way 6 dUa

4.1.3 AANNLATUINITNITAIZLEBAIED1MTNLANAI9AY

3

ANSIATIZNAUAINIENTUINTVDINB LU ATILA 981N SNLANANEAY (ANS197

9

4.2) AauAn1alngun1svesesweUilawuuiininuie wesifualusiuasgalugans

o w a

NAaad (ML) 54.31+0.06 eilauuansineiueg19iiedAgmeadnsenineynyan1maaes

o

(CF) fAn1AU 30.68+0.09 wag (MF) Ta1yInAU 33.35+0.18 LUastﬁlwummadum

v o W

N15MAaea (ML) JAwviniu 3.45+0.18 danuunnseiuegaiideddgmisatfiunnyanis
NAADY GHARLUYANITNAGD (CF) TANWIAU 7.61+0.21 WAZAINNIMEYANITNAGDY (MF) &
A 6.1620.03 Wesudbelugea (ML) TA1viniu 1.32+0.04 fiaruunnsinaiuegig

TladAgyn19EDANUNNYANITNARDI WATENINNYANIINARBA (CF) HAviniu 0.08+0.02 uae

a

(MF) fiAnwiriu 0.03+0.02 Lifianuuansnsiusgaidodidgmieeadia iwesidudidnmaatu

o w

YANITNARBY (MF) AU 15.15+0.30 anuuwansnaiueg19ildeddgymieadniuynyn

o

NISNAABY WATENINNYANIITNAGBY (CF) FANWITU 16.70+0.38 war (MF) Aviiy
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o f @ ¢

16.29+0.09 Lifimnuusnsneiuegeiidedidynivads wWesiGusulawazuinamgaluye

>

o w aa v

N1snAaed (ML) dawvinfiu 24.64+0.24 danuuansieiueg1aidudfgynisadatunyans

o

NARDI WATENINNYANITNAFDY (CF) TAWNAU 44.93+0.27 Uag (MF) Hewviniu 45.32+0.06

o v |

LifianuuanseiuegrefidedAgneadn diuvewssigosiduiuaaidon gegaluyanis

>

{ [ °o v aa |

NAa93 (CF) AR 5.68+0.05 danuuansiiaiuegeldedfyn1eannseninegans

o

o v a LY

nAaed (ML) A 4.93+0.14 uslaifianuuwandreiuegnelifodAgynisadiiuyanis

o

nAaed (MF) A1 5.08+0.08 uasiUasidudneanasa guaaluganisnaass (ML) a1

ISIKY

WA 0.71+0.01 HANULANANAUDENLTEE AN 1NEDRTZIINNNYANITNARDY LA LUAIU

9

YANIINARBITENINN (CF) AANMIAU 0.48+0.01 way (MF) Ay 0.49+0.01 Laifimany

LY

upnANueE e Ay n1sada

= = = ' P = W
M1919% 4.2 nsilSsuiisuguamaavuinmsvemeslelilaiiifeangemsuansiaiy
(% luthminusia) Tne?l CF Ao Tiemsdusagdediaien ML Ae Tilumiew

1 a A o < 1 [y 1
2819 LAEMF ABDINITHEALN (E]'Wi'ﬁ?ﬂLiﬂgﬂi’l&lﬂUiUMll@uaﬂ)

Qwhma’[mmmiﬁmﬂ’nuﬁﬂ (%) CF ML MF

TUshu 30.68+0.09°  54.31+0.06°  33.35+0.18°
g 761021  3.45:+0.18°  6.16+0.03°
Jele 0.08+0.02°  1.32+0.04°  0.030.02°
fal 16.7+0.16° 16.29+0.09° 15.15+0.25°
LL%’J&LLawfwma 44.93+0.27°  24.64+0.24° 45.32+0.06°
uAALTYL 5.68+0.05° 4.93+0.14°  5.08+0.08"
Woaneosa 0.48+0.01° 0.71+0.01°  0.49+0.01°

AauAmslaruInsveeslellawuudiningn (13197 4.3) Wesi@udnnnuiuly
YANIINAGD (CF) FAwvaiu 76.91 YaAn1sMAaes (ML) ALY 82.39 Lagynn1Imaaes

(MF) fAwinfu 76.38 1Wesidudlusiugsgn Tuganismaaes (ML) 9.57+0.01 Fefinau
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wanseiueg 19 lded Ayn1eadfseninamnyanismaass (CF) davinfu 7.09+0.02 uag

(MF) di@1infu 7.88+0.04 L‘lJE)iL‘ZJ‘LJGﬂGUNuma@ Iu%@ﬂﬁwmam (ML) A1 0.61+0.03

o w aa

fauuanesiueg1eiidedfgynsadfiuynyanisneass aegaluyanisneass (CF) den

v 9

Wiy 1.76+0.05 wagauuiieyan1svaaed (MF) dawvadu 1.45:0.01 wWesidudidele

°o v aa v

gegm (ML) denvinfiu 0.23+0.01 danuuansaiuegsildudfgmnisadatunyanisvaaes

q o

WATENINNYANIINAGR (CF) Ay 0.02+0.01 uaz (MF) fA1kvinfu 0.01+0.01 Taiflany

| [y ' N o aa ¢ ¢ ¥ o a1 1w
BANMNINAUDYINNUYATALYNWNAOR LU@iL‘UUWLﬂ’]W‘Ii‘jG’I IUﬁ@ﬂ’liVlﬂa@Q (MF) 416710 U

v o W

1.78+0.03 fiauunnssiuagailitedifynadanunnyanimaass luyanismeass (CF)

] I [ § @

AA1WIiU 1.92+0.02 wag (MF) dd1winiu 1.78+0.03 wWesigudulauazunnasign luye

Y

N15nAaed (ML) JAnviu 4.34+0.04 Ianuuanseiuegaiideddgnieatianunnyanis

v q

NARBITENINYANIINAFDY (CF) A1y 10.37+0.06 waz (MF) dAwvindu 10.7+0.01 Tu

§ @

d1u70443579) Wesiuduaaduy gaanluynnisnaass (CF) IAwiU 0.65+0.01 fiAy

v o w

w19 UeE 1 NTYAAYN19ETANNYANITNAFDY WHTENINYANITNAABY (ML) HAwinfy

a a1 ! [y

0.62+0.02 laifianuuandsiusgiidedrfAynisadfduganisnaass (MF) Ia1mafiu

0.6+0.01% wazilosidusoanesadsan Tuyanismaaes (ML) SAnindu 0.13+0.01 Ty
wansinsiueg 19iided AN 19aiii sy nInyanNIINAaeaTEndIng (CF) ZAwviniu 0.11+0.00 sl
lugan1sMAaeIsening (CF) wag (MF) dawyindu 0.12+0.01 ldfinuunnaianuegned

YENAYNINEDR



a1

= = =~ i N = L w
M19199 4.3 MsilTeuiiguuinslaruIMsvemesLelllaiiifsamgomsuansiaiy
(% lwthwiinan) lnefl CF=enmsdniagu ML=lumlouan uway MF=o1vnsnay

(@sansasuTwAulunlouan)
Y

qmﬁhmﬂmmmiﬁmﬁnaﬂ (%) CF ML MF
ALY 76.91 82.39 76.38
TUshu 7.09+0.02° 9.57+0.01°  7.88+0.04°
Tugiu 1.76+0.05° 0.61+0.03°  1.45+0.01°
ele 0.02+0.01° 0.23+0.01°  0.01+0.01°
LN 1.92+0.02° 2.04+0.01°  1.78+0.03°
wHauaziinea 10.37+0.06°  4.34+0.04°  10.7+0.01¢
uAALTYL 0.65+0.01° 0.62+£0.02°  0.6+0.01°
Woanosa 0.11+0.00° 0.13+0.01°  0.12+0.01%

4.1.4 auaminlunsmnzissesueuda

aunnilunismng feavesuetila iaTesindnlugi® Aqualitic system Aiadly
vewnthszuuln farnaenniameans 42 u léAadenmunimii (el 4.4) qmwgﬁﬂfw
wasilavindy 27.8+0.8 ssrwaldua authliiiedy (EC) fienvafu 180.1457 ps/cm

Aaulunsaanaede (pH) dAnwindu 7.1+0.3 wavesndiauiiazareluliaie (DO) dan

WA 2.4+0.5 mg/L

M13799 4.4 Araun i luvenszuuln agldiesesindmluds Aqualitic system

@mmwﬁﬁ Aade
gaumngil (°0) 27.8+0.8
Al (EC) (us/cm) 180.1+57
AL duNIARe (pH) 7.120.3

sendauiavansluth (00) (me/L) 2.4+0.5




a2

4.2 n537Aaveeeaulla
4.2.1 NM1531AaveWBswaUlUa Y928 7kANA9NY
o a | < | a | o | I3 =
nsdnAauUsean utiesresImwannaaiy 4 ganisnaasdlasiiseandy T1 A9
lufinnsanda, T2 vinn1597@a 2 dUai, T3 vin1sanda 4 Ut wag T4 vn153n@Aa 6
AUAY (A15199 4.5) h@AIAIUINTNLRANDULSUNITNAADY (NSUADAT) TALVNAY

19.29+1.17 NYANIINAADY UINTNNEIINNITIAR LuLAasyAN15NAaee LuTiauwAneIg

Y

fuegnlllediAgnieadi Yan1snaaesdnda 2 dUav dewvindu 15.07+3.68 n3ustes 0

N15NAaed 4 duat Tewindu 15.39+3.56 nFusied Aimtneiesediluganisveass 4

v ' 1%
el 1 o £ a

duavidlenumdneivainit Wewinvuiaiinaeusiazyanisieaesdinninuansaiuly

(%
IS 1

Fwilvidadeiefiluyan1snaaeliganinganisnaass 2 daniwasyan1aaesdnda 6

duawiminede JAuvindu 13.75:2.93 nfusied ivdnimgluusasyanisveaes den

14
o A

WINAU 4.22+0.81, 3.90+0.77 Az 5.54+0.26 NSUABAI ATUAIAU LU@%L%uﬁmiqmﬁaum

<

wualdafndulugianaifiuiuidu 38 winfu 6.9447.52, 13.0547.17 wag 19.90+4.81

ANUAINU

'
a

Wasiduddnsinisegsen duwiliuanasniugiessesiiariiudy danviidu
94.78+4.50, 90.82+3.11 kag 88.78+2.86 A1Ua6U Wasi@usn1siud da1windu 100 Tu
NNYNTEEZIA1 24 Tl dunalaainvesaviUausutaden Bunuiauazivinesnun (A m

i a.5)

P H o U o o H o ) =
A19799 4.5 LEAIUINUNNDULLALNAIAR ‘UWMUﬂ‘V]M'\IEJ‘LU BRINNIITDNNY LLagﬂﬁlifﬂﬁyLaﬂ

11 Tugsszezaniuenaneanu (T1 Aeluiinisdnda, T2 Aedrda 2 dUas, T3

o a

AodNAa 4 s LasT4a Aednda 6 dUan)

YAN1INAABY T1 T2 T3 T4

Swinneunsnaaedade (ASUMaRI)  19.29+1.17 19.29+1.17 19.29+1.17 19.29+1.17

1

Puinvdaannsidaas (nSusasn) - 15.07+3.68 15.39+3.56 13.75+2.93
dviniimneliade (nSuses) - 4.22+0.81  3.90+0.77 5.54+0.26
msg@,ﬁaﬁw (%) - 6.94+752  13.05+7.17 19.90+4.81

8n31N158gTen (%) - 94.78+4.50  90.82+3.11 88.78+2.86
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2NN 4.5 nedaunsiusveseswaUianielussesiian 24 97lua

4.2.2 auAmMNlnTUINsIAavereswalWaludisainuandeiuy

AAMITEATUINS (Wntinuie) lunisdnfavesweUlaluyisaaniuandaiu (n1579

o w

71 4.6) WesiudAlusaulugnnisneaes T1 waz T2 feuusnaeiuegefided1Aynisada

o

funnyanisneaed luganismaaes T1 Lifin1sdnfadawvintu 47.53+0.44 luganisnaaes

T2 Ay 51.17+0.53 Tuyanisvaaes T3 da1ifiu 52.88+0.18 Lufinnuuwnnsieiy

o

SRANIER AN ENGRE

a

Afiuganisnaaed T4 fAwiiv 53.95+0.24 Wesidudledu ldfiaay

wanseiueg 1 lded1Ayni@dfannyanisnaass IA1MaAU 2.08+0.07, 2.40+0.12,

o w

2.16+0.10 kag 2.26+0.22 anudsu wWasiudiiole luiianuuansaiusgiaiidudifunig

o

atAnnNYANIsVARRY dAWwiY 0.32+0.06, 0.39+0.08, 0.35+0.10 uaz 0.40+0.10 AUEGU

Y [

Wesidudidganisnaaes T1 dawinivu 16.98+0.64 danuusnaiaiueg1aiidedfgynig

aa

an u‘U‘U(ﬂﬂ’]i‘Vl@ﬁEN T3 dAUVNAU 19.36+1.16 uag T4 TAWNAU 19.28+0.69 LLWU@W]‘UF]SJ

a

LifinuwansineiuegralidedAynisadfiduyanisvaas T2 a1y 18.65+0.11

o v aa § = &

luvugNyansnaaes T2, T3 way T4 ldfianuuansnsiuegrsitudfAgviada iwWesidua

>



aq

o w [

wlauazina yanruauiauwanaaiuegsldedfAyn1sadfdunnyanisnaaesdan

<

WinAu 33.11+0.87, 27.38+0.44, 25.25+1.29 ua 24.10+1.07 muaau gan1svaaed T2 1

a

finuwansiteiuegeldedr Ay nsadiduganisnaass T3 ualauuansieiuegned

sdAIsEdATuYANIINAaY T4 uavluyanisnaaat T3 uwag Yani1snaaad T4 Lifiaany

o o

wanAsiuegefitdAyn19ada Wesidudiuaaidoy 4an1sneaes T1 5.60+0.04 §Ay

o

o w

wanAnanueg e lTyd Ay eadAiunNYANITNAaes 6.34+0.31, 6.74+0.09 kag 6.65+0.08

o

Y Y aa

PINEIFU UAluYANIINAaeY T2, T3 uag T4 liflanuuanaieiuegelidedAyniead was

Y LY

§ & [y ' 1 | [y 1 ) aa
Wastgunnaanasd i%‘VnN‘VqIﬂﬁ@ﬂﬁi%ﬂﬁ@ﬁl&mﬂ’ﬂuLLG]ﬂG]'Nﬂ‘Ll’e]EJ’N UYAIAUNIIEADR

M13197 4.6 NsSeuiisuRuAlnvuINsveweekeUla (% ludininuia) Aviinis

[

d1fatInslugnaiuend1aiu T1 = gariuau(liiinisinda) T2 = gadnfa

2 dUai T3 = 4ndnfa 4 dUaii uag T4 = 4ndnfa 8 dUnsi

@mﬁhmﬂmmmsﬁmﬁnuﬁa (%) T1 T2 T3 T4

TUshiu 47.53+0.44° 51.17+0.53° 52.88+0.18° 53.95+0.24°
gy 2.08+0.07  2.40+0.12  2.16+0.10  2.26+0.22
ele 0.32+0.06  0.39+0.08  0.35+0.10  0.40+0.10
fal 16.98+0.64° 18.65+0.11° 19.36+1.16® 19.28+0.69%°
wHauaziima 33.11+0.87° 27.38+0.44° 25.25+1.29% 24.10+1.07°
wAALTYL 5.60+0.04°  6.34+0.31°  6.74+0.09°  6.65+0.08°

Woavlada 0.55+0.01 0.64+0.09 0.63+0.09 0.68+0.01




unii 5
aAUs1INaN1SANE

Tunmloulivsglesiunnlnenisfinwamuamelnguinisvadluniou (% Umtnui) A3
X A ¢ & 6 = ¢ Y s & & f 2 & v
1 AanUasigunlusiu (21.30) wWeaswudbvdu (2.7) wWoasiwudigaly (11.9) iwasi@umian
(10.8) Woasudnthuaziinia (54.31) Wesi@uduaadoy (1.5%) waziuasidusnaanasa
(0.4%) spAPRBITUNTTANYIVBY Ustundag and Ozdogan (2015) $1841U31N5ANYIANAN

n1alnvun1svesluntsunuInUesidudlusauilaiwindu 15.31-30.91 wWesiGudlusiu

I & A IS (Y

2.70+0.38 WesiusiialafiAnviadu 9.9-13.85 WesidusidniiA1vaiu 8.91-11.81
Wosidudutluazthamadiausiniu 9.70-39.70 wWesidudueadeuiidiniu 0.79-2.23 uas
Wesidudneanesaliningu 0.97 nsuszndadunuresnisndnvesarmsdnidiulug I
unumadylugnannnssunsnsdesdnivansia Tumioudigualnsuinisgs a1unse

3 IS

T unuunaslusiusianng wu nmnfwdestaztattu wanisiglumiswduoivisdniazil

1 a

USunaudnda TudnidnssyinanansailumisuluoimsdniUnlauings 10% laelddawa
\HesoUseansnnuesdnitn (Ustundag and Ozdogan, 2015)
wosneaUdailuvesrferundaiilusAuguarludusm Wmuglunisfinwaiaife
& vy a D a & A a  a
nsineidealvinsiulngsan Ingldszuulnlunisimeideanaiunsanivaunsie-Uans
Inavesun nsliemsdusagulunisidemesueuilarlaite wasinadenisiulng,
unindggainggegaluyanisneass (MF) dawvinfu 4.32+0.40 nTusiaf wazAIINET?
WwavgIne 28.12+1.59 fadiunssia luszeziian 42 Tu @ennaesiun1sAnyIves Gar et
! & a ¥ °o @ v
al. (2011) 1guINITNIzieweenInnasinlagldemsdaniagiveslarnnuauiy
a1msgvuatng Ulva laulaavan @annaasfun1sAnyives deu aguesusne agaue
(2560) s1e9ulunIsAneIeeven (Cyclophorus fulsuratus) WIsUBUA1S D159
waneneiu 3 gaslawn dnneavenivenmsin dnniavienivenmsuainn wasknniaviesiy
< [ ! Y o LY P v v P A 4
namdaian wudnistaRnnaveuiuamsuaignidmindiuinian n15iaene1msiv

witnzauluwsazt19istinanani1seulaveaeskaUtlaag19tunisAnyIvee Ruiz-Ramirez

et al. (2005) 789U IWOWNS P. patula cuternacensis loeldomsifiaUaiasn wag
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Calothrix sp. (lwanlunupilize) Masssaessuunyguisul ludisieseunazdislafule
I ] [y | v [ . =l go} v v oa a .:9{ I v <
wuiieTegeunsiienmsie Calothrix sp. fimtinsniudugninlunisiiemisida
Uanasul uslunianduiu wWelie1misne 2 wile dlutraladuTenuinindndgllunisle
v I ¢ o X |
a1smeImslialaiA s ugn I
o & ~NY Y & a ) A a | a Y]
m‘mimLiﬁ]gﬂﬂ%LUU@’]Wﬂ@W@&JLL@ULUaizm‘uIUimmNamamimﬂmmzamqmi
LANLLBBY19NITAN®IVDY Ramnarine (2004) 51891973152 AULUSAUNBANANAY 6 SLAU

LUsiu Ao 15, 20, 25, 30, 35 way 40 wuIMlUsAUTEAU 30% T mdniiudugeaniie

Wisuisuiuseaulusiudug wieehelsianuluiseswesdnnnisuanieluseaulusiiu 20%

'
o

A9 (1.77) Tuszaulusau 30% (1.90) walun1sAnwASIUNlvesuay (MF) wuand
gMIINITWanLe FCR (Wuidinlundauwing) Anii danwinnu 0.13+0.01 (wavisuaniune
AfszaulUsAulaang 15.5% Wustuissaudulunteuan) weludiuvesandesuu
asguluganInaaesves (ML) drguilesainmsiilundeuanseiuneddinisdaimiln
vosluntloundouitu (aztfuimulunteussniileveswsuilaiunun) ludiunismeassuis
~ a ' I W e o v A ' o
Yre1atvuavesnsluniouanliwiiuIsilalA1AUAINAToUEINTIYANITVIAEIDY N3
Tdlunisuanluemslunisidesiu Wudsslesinonuasnsiivgndumiou mszlundeu
1< | a = I a [ v A [ | %
Juwnadslsiunadonwaziduemsnlasadunisluaiisounasdeisandunulunis
‘é’ ¥ a a = % a
winzvaeals veswaulaaunsanufivanlavrainvaneviin
WosliuAdgnIInIsegsen nugegalugan1svaass (ML) 8389 99.4 @anAdeaiunIs
ANsANYIVEY Qiu et al. (2011) 5184771 Pomacea canaliculala duluanwes Murdannia
. a & cw ' a
nudiflora WS TUABATINTBETEAGTNIHR
AuAIlaTuINTg wu TUshu ledu dule 3miu wazussinmie) Wudesdndy

o o a

dmsunisiulavesdniunynyie wasemsnldidemesuouilla uonane1msdnsagy

[ 1

3 = o = ] 1 o [ = Y] a 4 @
YU 931020 tufivan wu Tundeu fnatuasy wisinlalasluing 1Judu ApAInIg

q

(% £
0y

Lnyuinsagiianuuanesiuiy Juagivemsililunismizdes vesuesUiUailusiugs
o a T = 2w % 1% = A Ay o
wazdussavantevilna W dained widn Galllewm 3 uazlem 6 YedreszuuniiAuiuLag
NISWAIUIALDIVO AN Marsyha et al. (2018) 51891U3140¢ Grobogan o IUs¥INA

a N a v o a & aw = = o & w Y a aa
QUIG]ULSU'EJWU'J']EN@JL@ﬂ'V]ENSU']ﬂa'ﬁ@’]M']ﬁﬂ\T 15.3% GN?U']LUU@@Q@WWW{LUVIQQﬂumlla'ﬁaq‘vi'ﬁ



ar

guflewavluuuraveaindeulagldnesnelliadnesniinuviesdiu lnenauisziu 0%, 5%,

10% waz15% 31nn1snaasinIsnaneglusziu 5% Jufisenivednauinauna ey

1 IS

Lo UantanuvaanulailusAuuszann 12.73% wiazangnugasdusunalusauiiuaneig

q

U Eneji et al. (2008) $189MUI1AUAINIATUINITHATKITINVBINBENINUN 3 Vil
(Archachatina Marginata ovum, Archachatina Marginata saturalis W& ¢ Limicolaria
spp.) kagneenINU1An 2 ¥ila (Lanistes varicus wag Nucella lapillus) Tuuszimneludise

wuilSinaldusiuveavesninuniia 3 vliauseana 78.64-80.78% TailAgeninviesnini

2 Y
U a A

Annoguseuad 73.69-75.80% lunsAnwiasell Mdswmesueula sglunisuanadis

1%
= 1

Wy TUSunalusiueg® 54.31% elusauluiedniusaselin Yusgivenmsnidlunisiies

Y

WANFI9AINNI1TAN IV Agbogidi and Okonta (2011) $1891U31N15LUTBULTIBUAIN S

Lavuinsveailenesmniuiliedniaug wuinlleviesnindlusiu 20.70% fageniniedn

[ %

494} xglj A Y ° ! d’lj o sl v a
bUBWY LASLUDLNS GﬂszlIGUNHGUENVIBEJVHﬂ 1.21% #A1NILUBARNIBUY Tunsnnassnssiiyn

9

nsneaesnlvlundeuanegiuied danludugandtuseunn 3.45+0.18% diuveadelyly

ANSANYIVBY Jatto et al. (2010) s1e9untun1sAnwIeenInUN Achatina achatina N

B -

fypsznadidmsuldiluemnsdnd Centrosema mole Wuemsgeanaiiaminiu (4.06%)

9

Faupnsnsun1meassililumisuanil Iandelowinnu (1.32%) Uunaldn 99n15Ane1ve9
Zarai et al. (2011) n8awnUsunaninlunes Hexaplex trunculus AiiuainaainUaiiian
8yl 15.14 = 0.77% Henlndifssiunisnaaesiiliemsdniagusiuivlundouan (MF) &

AMINAU 15.15+0.30% Tudruvasmwiawaziinia (NFE) 91nn1sAnwnvae Kalio and Etela

ISP

(2011) 5199731 lU woeNIAUA African giant land snails (Archachatina marginata) $an
NFE% gegn f1lvienmsla (nquaiuny) SAwindu 47.8% fanlndfesiunisnaaestungui

Tensdnsagurwdulunsiawan (MF) fifwindu 45.32%

1% ' '
o a 1 o ]

71981UNINNBID1FALLARLTYNTIUIUNININNWAAI LN DA aaS 1 UFeN Tuwrasndl

Y

uAaena agvinliaatanineiinaineiuazaisine1veanes (Witte, 2021) 61970
= o Vv a ;% & 1 ¥ = %3 = gj dy
wARLgUIEY AIvesiulntwaridannsaula wraeuuazweanasalunisAnwinsedl

vegkaUiUanifgameemsiuandiunuinavesna@euiagnimeaneFalunnngu

NAADY NosuRarslnilnNuAsInIsLAaLgauLAne19iU neoulu Class Gastropoda HAu
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AsnsihaaldsnuInnilusiindue (Chaitanawisuti et al., 2010) uraldeldasisudonan
Wi 97% vesiminildennes (Heller and Magaritz, 1983) ludaeszagdnfindoasly
= 1 | [ 1 = t:l' ¥ soj
upatdenauuInlun1g19l9 (Egonmwan, 2008) 8RT1d@1UU8ILARLTILTILAANUILAL 1S
| o | o ¢ a = A ve P H oA o
uanARfuLazaIeiug Usinaueadeuilasudinnlamnanidiuvasiegendelagnis
AnTulAgATULI319N18 (Greenaway, 1971) 21NN1531897UVBS Borght and Puymbroeck
(1966) s1891u3 ey Lymnaea stagnalis Wuinn1seaguuAa@auiioaineuienain
Wrae 80% WazaINBIMITNAU 20% MNN1TANIVBY Badmos et al. (2016) 57897147
a a v . . 1% i a &
@suupagenluemnsiv Archachatina marginata Iaglgunasuaaideuann wWasnvey
wesH NseanUu Auyy wavifenld navadluemis 6% wuitwnawwaaifeunldiasulud

o w a

ANRANAANRETNEE A satiAtuduveantsaiiaudden aunmussamdula uag

< [ a a a = 1 (Y] = 1
ASNUSAYILAaLReY Tun siiuwAatdeulue g 6-8% lulinasadnsin15ae walkase
Uuilnda n1sas1sufentaznslduseleviiaine s (Oluokun and Fapounda, 2005)
ANATANEIVBY Essien et al. (2016) $1891u1tuneenn Archachatina Marginata MAv
INFITUVIRRUSUULAALTEH (0.049 %) FiNI1MUNISLAEIlUSTUUNIELA I NAaa b uAS 9T
Tuyans (CF) IA1aeanlun1snaaed (5.68+0.05%) aannlasulsunauaaideulnenseann
o bidadildldiszyusnaidaaulumigens ildvinsiwsziluemsdisagy)
a1 P T A H a a a = a
anauvieaniilussuudinuunmuisuiardseuunisnsesnniuyu weldlunisiiule
warUSunaneanasalunisAnenved Kalio and Etela (2011) 518974305 Centrosema
mole \Uuorwsiiavinfiu 0.277% luvaeiinisnaaeddiemisdisaglediaden (CF) d
AgegAlunINAaeIBg 0.71%

dn1EN5IAa WUNTEUIUNISNINESTINGT NYEasnseUIUNISIUATUSRTUYRIIIINE
138 9ANINTIUU N5 dutug Ane1ms dudie melathas gaumaiilusenigazinasme
FIPIWAANTLUIUNTHINA NG LiNeNTBgToRIUNINgAIEUnd AnA alavuinisty

o a1 PN ' ) ] ) a X A o a X
N1sAfatTEsIAIuAnAaiU nudwuliulusiuauilossegiailunisinAauuiy
(Jiang et al., 2023) $1891uilRedNTyan Indundonlumuisan ddiainagususa

lngandenasnudrsedludi uazandnInsInagLien150g SR lidansaIN1I0A159%1n

agla szuziailunistidaeivszuiulugisiaidu nsee1vvzeniuiwlul usidle
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Ly

dannianaeunauinegluansivizay Fdldinszanunsanduuiule wagdunugdnass
lusgrgdrfanszuiunisnielusninieasinisniuAuan1Iz hypometabolic T30z

d' I a v Y 1a ada & 1 A AN v
ﬁ']ll']iﬂLﬁa@uvlflfnLLagm@‘Uaanm@aﬂLi'Lﬂ']Uu@ﬂl@LLmﬁﬂ@J%?mLﬂaquf\]511]ﬂ339’]@3@3u1u

[

NINTIUNPUBNLALIBATIN THINAYNIN TnglanziTasvesgun)iinasenisuiui
aaa a = . 1A
Larn1siTinsenvevesualila 31NN15ANYIYES Bematis et al. (2016) 518911714
ANNENNTANURBANNSEUYRMBY P. canaliculata Uag P. maculate IANUUANA1IAY
< 19 ' Y 1 a = = IS ! )
Juandne awnsnegsenlatisgumail -2 ssriwaideatia 40 ssrwaidea lutaiaidus
pg9leY (10-14 1) 3MnN15ANYITes Darby et al. (2008) s1891unnegLeliUanasian
(P. paludosa Say) WefiunansenusiaALwiuasluiiagefe [iinn1591a09ALUAIKAS

TustoaujiRnag wuimessdaivuemifuiosontinananuwiudsliuiuia 12 d&ai

Y

" [V ¢ = & & 1 = o o [ [J 4 ¥
wiludreou WeslPundnsIN1sIen anated eiladn Y (50% RANAINVNADIAINULLIAILAY 8

8 =

dam) nnsdunanisedsenvemiegiauila Taglimdafisnnnuuiauds inainnisme
MRIIINAUNUG d0RRAEDIIUNITAITINNIAAUIN NUPNUTUATLEIUTINAUELNTHARSAN 6

wite wanabiiuIunwidsdiulvg ogludrsiudouiuriagquaniuguaziunuiands

Y o

Useanns 70% aglussegiian 12 da1si Bhunia et al. (2016) 51891u315AN w0 NANAY

q

Tudrsnsinfaazdrsnauaauesluneslys Pila elobose NSIUTINIINGIITUYIANAIAN

a

o U Ql' IS 1 J [ J oA
U'W?,JTUanﬂ']WV]QZUWﬂiJ 25-30 23ANYALTHS LLUQﬂQﬂJW@ﬁ@Q@@ﬂL‘U‘H 4 nad NauUn 1 AIUR

Y
@AvnssuuUnd) nquil 2 IAallildunazerms) ngun 3 lasunisnsedu @aun) wazngud

4 9A M5 (1lvenns 15 Ju) nudSunalusivluben lunquindageaniiloiguiuynnis

A a0 a

NeaeINgudulAIUTENIM 16 TadnSulusiudeliaddng nsilunguiiinisdnAatelusiu
Tuidengeninnquaniiernunissnaunaveslusiudrsesiinelugaduaznesenigas
danndeiiunNITnaasIveskeiUanullingeluileiin1sdnAauIuiiy 1n15annanssusneg
= Y | A o v A ° Na o o o s 1 Y
Aandesuaindruduiluldiiion1sese@inneu lun1sirfauiu 8 fUamddvindu
53.95+0.24% FaTuuiluinTunuszeeIa19fauIudy WesanUsuasesidudnig
a3 oA X oA o & o g ¥ i A a v v X Y w
goydeiuduiiiesrezatlunsidauuiiy vl lusaudanududuliy aennaediy
N15AN®1U8 Y Kotsakiozi et al. (2012) s1891U3 meen1nun 2 ¥ia Helix aspersa

WNINIEANNLU Hymettus wag Helix figulina Iknsnszangagfitnie Lesvos Tuuseine
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a ~ ~ « N a ) a & a a
N3 LWIHULNYULIDINITADUAUBDININETIINGN WU‘J%@UIIJ?GIHELUWJEJVH?]Uﬂ‘VNaENGEJW]LiiJ
dy = a v ] o a ] I [ :’/ a 1 < I
QQGUULN@lellﬂn@jﬂrﬁ"ﬂqﬁaLL63Q\1221®11J6U'3\‘]L@I@u‘Wf]‘Uﬂqﬂlﬁﬁaﬂ?\nﬂuumma@ﬁﬂ@ﬂﬁlqjjﬁLi’JsLusUfN

o w

Foudigureuivasnan luifulifinuuanssiuegaiifodAgmieads uifluulugedy
Lﬁaﬁfﬁﬁamwﬁu A0ARABINUNITANYIT0Y Akande et al. (2010) $1891871N1TMDUAUDIVOI
nszuumsaueatunglussmeludindenlunesninun 2 vila Bulinus globosus uay
Bulinus rohlfsi lu¥191Aauaz¥33319819115 91a0en1597@aluriesl JUan slagldlilug
nszantfunan 30 u wuimﬁuﬁumiﬂmﬁmqﬁuﬁq 2 v1ln haemolymph of B. globosus il
AWinfu 3.03 fadndusewndans lugrfinstdadediouiugiaund 2.20 fadnduse
TS LAZTBADINIT 2.70 Tadnsumn@ans haemolymph of B. rohlfsi AN
2.30 fiadnfurewndans lurrdinissAadedioututiand 1.60 Tadnsurewndans wasa

a a o 1 a

9n911151.80 HadnTunowndans ludruvesutlinaziinia wieninaslulainse daay

] Y} | Aav o w aa  aa B A o o o = = z:l'
upnsAuegelted Ay eadfLstitullunanal Welin1sanAauulu Wesaniianegan
AanssuasuasTenedenoslanassnulufanssusiieglusnenie §1AuLInIeInITUINENIUY
sanldldhanishiananeslulanss nasantuazimanladu waggavineasfangsaIuain
TshulUldinenisansadin

Sereflisan and Duysak (2021) 51841479109AUSENBUYBILITINLUNBENINUN 4 ¥R
Helix pomacella, Eobania vermiculata, Helix melanostoma W& Helix asemnis N9

gj . 1 1 o a 1 a = 1 [y =& = [
NNYU ep|phragm 33‘1/1’3’]@%’Nﬂ'15"0’1ﬂaLLW@S%U@NW}WNLLWF’IG}’NﬂUI‘U FauAALgeNLUU

asRUsEnaugegannuly H. asemnis iAWy 29.96+0.12 fiadnsusansy 5898%A0510

a

wianasaanuluy H. pomacella TR 19.50+0.33 adnsusiansy wazwoanesaasan
wulu £ vermiculata Ay 4.02+0.20 dadinfusensy lun1smeaesindanseliveamey
weuWa Auaafengasanluieninigdida 4 dam dawindu 6.74£0.09% Tun1smaaesd]
R ! = ! = & a = Ao 1A
Ateeniniiesnnn ludivesnisfinyrvesainvesmnuniia 4 ila Faduvesilidunule

& ' o & v Y . I3 ! Y A a A )
Waenlugieainisdndadedasne epiphragm uuduusgadswsulaUianiaunagusa
Tudendsdiduaadsuginitludiuveseanasanduiu Tunisneasmesweuilanudl

IS
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Abstract This study determined the effects of different feeds on the growth performances
of apple snails (Pomacea sp.) mm a closed system (CS) by using three treatments
(commercial feed: CF, mulberry leaves: ML. and mixed feed: MF (commercial feed
mixed with mulberry leaves). Apple snails at the age of four-five weeks were an average
weight of 0.09 g/snail. These were reared m the CS which managed water circulation
twice a day (one-hour morning-evening) and fed feed once an evening-day for 6 weeks.

The results showed that the average weight of apple snails was all differently significant
(P<0.05). The highest average weight was found in the MF having 4.3+0.4 g/snail. The
CF and ML groups were displaved as 2.5+0.2, and 1.8+0.1 g/snail, respectively. The
average length (mm/snail) of the MF group was shown a different significance (P<0.05)
in the ML and CF groups. These were found 23.38+1.13, 24.07+1.14, and 28.12+1.59 of
average length (mm/snail) in the ML, the CF, and the MF groups, respectively. The
survival rate of apple snails in the CF (91.6+£5.0%), ML (99.4+0.7%), and MF
(94.5+£6.1%) groups was significantly different (P<0.05) among the ML and the CF
groups. The lower FCR was found at 1.16 in the CF group which significantly differed
compared to the ML (1.34) and the MF (1.34) groups. Nufrient contents (protein, fat,
fiber, ash, nitrogen-free extract (NFE), calcium, and phosphorus content) were significant
differences (P<<0.05). The highest protein content and lowest fat content of dried weight
found in the ML group were 54.3+0.06% and 3.45+0.18 % respectively. These findings
indicated that the easy way to culture apple snails using the commercial feed however, the
alternative way to rear apple snails could be used appreciative feeds.

Keywords: Apple snails, Pomacea sp., Mulberry leaves, Commercial feed, Growth
performance

Introduction

Apple snail (Pomacea sp.) 1s exotic species that originated in South
America, they were brought into Thailand through Japan and the Philippines
(Chankao, 2004). They are the largest freshwater mollusks having lengths of
35 millimeters to more than 165 millimeters (Hayes et al., 2012). These
freshwater snails can be fast breeding, has rapid growth, and adapts well to
harsh environmental conditions (Ngoe, 1997). In the past 20 years, apple

* Corresponding Author: Yomla R.; Email: rungtawan.yo@kmitl.ac.th
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snails are reported to be a serious pest of rice i Southeast and East Asia
because they can damage young rice plants. In the 1980s, Japan was widely
bred for human food (Kenji, 2003). Nowadays. this snail 1s acceptable and
used to cook on many Thai menus such as Thai curry freshwater snail, and
stir-fried freshwater snail with basil and chili. The most popular menu 1s
Somtum or Papaya Salad with freshwater snails. Apple snail 1s a source of
protein for animal feed such as fish, ducks, pigs. crocodiles, etc., and 1s also
used to compost 1nto bio-fertilizers (Ranamukhaarachchi and
Wickramasinghe, 2006). Nowadays, this specie has a high price and use to
cook traditional Esan menus. Then, the natural production of apple snails 1s
decreased. Because these are affected by farmland ducks, poultries,
insecticides, and agricultural chemicals 1n rice fields. Moreover, fermented
golden apple snails were displayed as a highly potent alternative protein
source to transgender tilapia as a replacement for fish meal (Chimsung and
Tantikitti, 2014).

The world's higher population needs diverse consumption behaviors.
Freshwater snails are therefore an alternative protemn source. In addition,
apple snails are also able to grow rapidly, become large and produce high
yields (Qumu ef al., 2011). They are also used in a variety of alternative
protein sources, such as the use of fresh meat in cooking a variety of foods
and used to replace the protein in high-priced animal feed. Broto et al.
(2020) reported that apple snails are produced in the pond, which could be
safe for human food. Moreover, these are having a high percentage of
nutritional composition including protemn content of up to 57.76, fat of
14.62, carbohydrate of 0.68, and ash of 15.3. In addition, the apple snail
culture has an advantage over aquatic species, which can eat a wide variety
of foods such as plant leaves, aquatic plants, vegetable scraps, and
commercial feed. According to apple snail production in the closed-rearing
system 1s free from disease or parasites and safe for humans. Besides being
used as food for consumption or used in the field of cultivation.

The Covid situation in the past 2 years, apple snails originated from
the natural reservoir (Tambon Pho-Ngam, Prachantakham District,
Prachinburt Province) which transported to Ban-saun Rungtawan (Nong-
Chok district, Bangkok, Thailand). These are reared m a closed water
system and fed with commercial feed, aquatic plants, and many plants
culturing at Ban-saun Rungtawan. These snails as the safe material to
support cooks 1n the house. Moreover, the benefit of gastropods in Thailand
has been reported that the nautilus Pila polita 1s used as a traditional
medicine to treat skin diseases (Thaewnon-ngiw ef al., 2003). In addition,
snail meat was low in fat and cholesterol. so it makes good medicine to help
cure vascular diseases such as heart attack, cardiac arrest, and stroke
(Babalola and Akimsoyinu, 2009). The mode of nutritional compositions in
different animals 1s a need to know of human consumption, which could be
traced to animal origin/ farm and anumal feeds. There 1s a gap in current



70

knowledge of the nutritional composition of apple snails feeding with
mulberry leaves.

Mulberry leaves contain a percentage of dry matter of high protein
levels from 15.31 to 30.91. It has many mineral contents that can be used
for many purposes. Mulberry leaves are relished by sheep and goats
(Srivastava ef al., 2006: Yu et al., 2018). Ouyang et al. (2019) reported that
mulberry powder could be used to supplement ruminant feed enhancing
digestion and absorption. Some 7.5% dried mulberry leaves fortified in
masala biscuits showed an incredible increase m micro-nutrient content
(Ramya and Chandrashekar, 2020).

The mulberry tree 1s a popular plant culturing inside many houses m
all parts of Thailand. It grows extensively for leaves and fruit 1s delicious
having high m vitamun C that can be occurred all year round. Other parts of
the mulberry can also be used for a variety of purposes such as tea, cooks,
and animal feed. Therefore, this study was to mvestigate the effect of

mulberry leaves on growth performances, survival rate, and
nutritional values i apple snails to compare with the commercial feed, and
mixed feed.

Materials and methods
Lab animal preparation

Apple snails at the age of four-five weeks had an average length of
6.72+1.40 mm/snail and an average nitial weight of 0.09+0.04 g/snail.
Twenty experimental units of apple snails were tested at Ban-saun
Rungtawan using the CS (Figure 1). Two hundred and fifty snails of each
experimental unit were reared i a cement pond (33L), which opens water
flowing twice a day (morning-evening at a rate of 3L/min). Water qualities
in the water pond with the pump (Figure 1: A) such as water temperature,
electrical conductivity (EC). pH, and dissolved oxygen (DO) were
automatically recorded using the Aqualitic system.

Experimental design

The experiment was divided imto three trials (Figure 2), the first
treatment was given only commercial feed (CF) with 12 replicates, the
second treatment was given only fresh mulberry leaves (ML) with 4
replicates and the last treatment is mixed between commercial feed and
fresh mulberry leaves (MF) with 4 replicates. The experiment was
conducted from June to October 2021. Growth performances were
monitored for forty-two days.

At the beginning trial, the apple snails were fed twice a day
(morning and evening) at 8% of the total weight i each experimental unit

LS
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results also indicated that the FCR of the CF was significantly different
from the ML and the MF. However, no difference between the FCR of the
ML and the MF. The lower FCR was displayed in the CF group
(1.16+0.03).

Table 1. Mean growth performances at age of 42 days of apple snails fed
different diets

Growth variables CF ML MF
Average weight (g/snail) 2.5+0.2° 1.8+0.22 43+0.4°¢
Average Length (mm/snail) 24.07=1.14° 23.38+1.132 28.12+1.59°¢
Survival rate (%) 91.6+5.00° 99.4£0.77° 94.5+6.06 ™
Feed conversion ratio (FCR) 1.16=£0.03° 1.34+0.10% 1.34=0.042

*The difference letters have shown a significant difference(P<0.05). where CF= the
commercial feed, ML=mulberry leaves. and MF=mixed feed.

The contents 1n apple snail meat as protem, fat, ash, fiber, and
nitrogen-free extract (NFE), Ca, and P are shown in Figure 3. These
variables were significant differences (P<<0.05). The highest percentage of
protein content was found in the ML which differed significantly in the CF
and the MF groups. However, it remarked to note that the fat percentage
was found to be lower in the ML (3.4). The highest fat was displayed in the
CF (7.6) and followed by the MF (6.2). The fiber was the highest
percentage in the ML group (1.3) which differed significantly in the CF and
the MF groups. There was no significant difference between the CF and the
MEF. The ash percentage in apple snail meat m the CF, ML, and MF was
displayed at 16.7, 16.3, and 15.1, respectively. The CF and ML were shown
no significant difference, while these groups displayed a significantly
different from the MF. The NFE was shown no significant difference
between the CF and MF however, these groups were significant difference
from the ML group. The result of the Ca percentage in apple snail meat was
displayed as the highest in the CF group (5.6), which differed from the ML
(4.9) and MF groups (5.1). However, the phosphorus content was the
highest in the ML group (0.71), which was a significant ditference from the
other groups. The P content in the CF and MF was no significant difference.

The mean water qualities durmng the experiment were found
27.8+0.8(°C) of water temperature, 180.1+57(us/cm) of EC, pH 7.1+0.3,
and DO 2.4=+0.5(mg/L) of dissolved oxygen.



74

dy a N o [ N A = ' :Jl ' N ) N o N
wnansiidwenarsianubidnsunislynuiionsfinwimiu lueugnlnilulsdsslosuaunisan

SO S QRPN S eIy & voY oo g ¥ Yda __ov a
lunnsdilag Nedu Snnsnudlvdaudailon uagneseBadiuavesenasnasminisiiluly



75

performances. In general, Calothrix sp. (Cyanobacteria) was superior to
pellet carp food, as the former demonstrated that it can be efficiently
consumed as food for P. patula cuternacensis in laboratory conditions
(Ruiz-Ramirez ef al., 2005). Ramnarine (2004) reported that the level of
30% protein n feed gave the best growth m juvenile P. wreceus however,
the percentage ot 20% protein was greater the feed conversion efficiency
(1.77) than the 30% proteimn diet (1.90). Our study used a commercial feed
(tilapia feed having 15.5% protein) to rear apple snails, which found a lower
FCR (1.1).

Nutritional contents such as proten, carbohydrates, vitamins,
microelements, and fiber are the mam pomt to ndicate growth
performances in aquatic animals. Many plants are used as food in the diet of
apple snails, such as mulberry leaves, papaya leaves, gourd leaves, etc.
Their nutritional value varies depending on the food being fed. Apple snails
are nutritious with high protein and many minerals, such as Zinc iron also
contains omega-3 and omega-6, which are good for the immune system and
brain development i children. Marsyha ef al. (2018) reported that found
protein content of golden apple snail flour (100g) was 12.73g, which 1s
lower than apple snail at 54.31% when fed with mulberry (ML). Moreover,
Each species of apple snail has a different protein content as i two species
of freshwater snails (Lanites varicus and Nucella lapillus) for the nutritional
assessment using their muscle tissue. The mean crude protein range was
70.00 £ 0.03. (Enej1 ef al., 2008). Agbogidi and Okonta, (2011) reported the
protein content of apple snails 1s slightly higher than pork, lamb, and beef.
but less in fat m snail meat 1.21% while we have done a slightly higher
3.45% in ML. In the fiber study by Jatto ef al., (2010), the fiber has highest
in Achatina achatina (4.06%), which teeding with Centrosema molle has a
difference in the fiber of ML (1.32%). Whereas. the highest NFE was
Broiler starter mash (control) at 47.8%, which 1s similar to the NFE values
of the MF (45.32%) (Kalio and Etela, 2011). Ash m Marine snails
(Hexaplex trunculus) collected from the fish market was 15.14 = 0.77%,
similar to MF feeding at 15.15+£0.30% (Zara1 et al., 2011). In this study, we
found that the calctum content of the apple snails of all groups was higher
than the phosphorus content, which indicated very low. Essien ef al. (2016)
reported that the calcrum content n the giant land snail (A4rchachatina
marginata) collected from nature was lower calctum content than in the
culture system (0.049 %), and the difference mn CF (5.68%). Phosphorus
content was the highest with fed Centrosema mole 0.277% (Kalio and
Etela, 2011), whereas that difference in CF was 0.71%.

In the experiment, 1t can be found that apple snails with the highest
protein content were fed exclusively on mulberry leaves. The body weight
and length are less than the two treatments of experiments. It would depend
on the people who choose and want tlus protein from mollusks, then
mulberry 1s recommended. If the needed quantity for trading can be



sustamed as a ready meal and supplemented with mulberry leaves or
supplemented with other plants.

Apple snails are easy to rear at subsistent and commercial levels
with high returns on low mmput when we use mulberry leaves. These serve as
valuable sources of alternative protein for human consumption.

Apple snails fed a commercial feed mixed mulberry leaves had a
higher weight than the other groups. A lower feed conversion ratio was
found 1n apple snails fed a commercial feed. The mulberry leaves are related
to the highest protein and lower fat in apple snails as high-quality food
sources for human consumption.
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