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Project Title Use of seaweeds for water treatments in spotted babylon (Babylonia
areolata) cultured using recirculating seawater system
Name of Investigators Dr. Nilnaj Chaitanawisuti and Wannanee Santaweesuk

Month and year August 2010
Abstract

This study was conducted to determine the feasibility for using seaweeds as water quality
control in a recirculating culture system for the spotted babylon (Babylonia areolata). Two
seaweeds, Gracilaria salicornia and Caulerpa lentillifera were used in the experiment. Three initial
biomass of each species (0.33, 0.67 and 1.00 g/L or to 250, 500 and 750 g per system) were
prepared for each identical culturing system. Spotted babylon at an average initial shell length of 1.32
cm and body weight of 0.37 g were used with a stocking density of 300 snails/m’. The experimental
was carried out in duplicates with a period of 120 days. The results showed that seawater
parameters such as water temperature, conductivity, salinity, pH, dissolved oxygen and total
suspended solid gradually changed with no significant differences among treatment throughout the
experimental period. However, alkalinity (50.5-120.0 mg/L), ammonia-nitrogen (0.002-0.950 mg/L),
nitrite-nitrogen ( 0.007-0.225 mg/L) , nitrate-nitrogen ( 0.050-28.644 mg/L) and orthophosphate-
phosphorus (0.053-1.110 mg/L) were significant lower in seaweed treatments than those in the control
system but under safety criteria of seawater for the spotted babylon. Growth rate in body weight
gained (1.00-1.17 g/month) and growth rate in shell length gained (0.35-0.40 cm/month) of the
spotted babylon cultured in all seaweed treatments were higher than those of the control (0.90
g/month and 0.34 cm/month, respectively), but there with no significant (p>0.05) . Survival rate
(82.29-92.97%) and final production (689.5-826.2 g) of the spotted babylon cultured in all seaweed
treatments were significantly higher than those of the control (84.64% and 577.3 g, respectively)
(p<0.05) . However, feed conversion ratio of all seaweed treatments (1.41-1.76) and the control
(1.68) was not significantly different. This study can be concluded that Gracilaria salicornia and
Caulerpa lentillifera can be used for water quality control in a recirculating culture system for spotted

babylon.

Keywords: seaweeds, water treatment, spotted babylon culture, recirculating seawater system
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N. AUNTNITIUTDINDENINULA
wagnaufiiiuneanzial1thaaqanatly Phylum: Mollusca, Class: Gastropoda, Order:
Neogastropoda, Family: Buccinidae, Genus: Babylonia Was Species: Babylonia areolata Link 1807
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WeENIU NTBINYANARTIN Babylonia areolata TR ANNTYN1H1EINE AB spotted babylon T8
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1. gNUBLNITUITEZIuEaY AN19ANNTNULILIULNANTRSY (planktonic larvae) AuaNMI969EN19N3D
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Cholesterol mg/100g 133.51 166.41




Protein g/100g 18.78 19.97
Total Fat g/100g 2.86 2.79
Carbohydrate g/100g 5.18 4.64
Ash g/100g 5.27 4.84
Moisture g/100g 67.91 67.76
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(carpogonium) NNTNANAALWH WAL
2. carposporophyte phase /e TRUAININANTBITARAUNWE WAL AU IadAURUGINALNTNAY

Wanaunanedunszidnzades (cystocarp) § nernuziiutlunan) awnaiadumnyn Neia lmNRTas a8

Fuweiie nelunszlnzadesinnslladles (carpospore)



A, A - Y = =2 v " Y
3. tetrasporophyte phase A8 daaiAFitlaeseandufiuluiive TaBansiuneeneanundn fum
mn3naila3 (tetrasporophyte) tnafinaiintiaza3amninailed (tetraspore) wazianaailafazeaniiufiume

UATHUWALN DL 1Az U

f&us18Ua Gracilaria salicornia

A NUTANA Gracilaria ﬁ@gﬂiuaﬁﬁuﬁ\‘]ﬁ Division: Rhodophyta, Class: Rhodophyceae, Order:
Gracilariales, Family: Gracilariaceae, Genus: Gracilaria WasSpecies: Gracilaria salicornia NAAANANT UL

% [<3 09/ a % ] 1 a dsj a =<
ufieuuds 890t 49 6 LuRwns dszneudiae douanananuauluninioiy Inadsngainizsidussas)
AVULUUANLIU UNFauuNaanfituiing unsdausians wawsiansniziiludaiassaiu uanuaueuuueisald
= TS - = & v < My o o a &
9 4 wawannusiazdie Falnaiunan lidlases gunendniies wuaueeldvallvisuuiin nsam wWaenves
wazsnuan v luthlauaztingu frauluingu vedassiduiaasewietiiaadianeusi vinauluiiladn
LIV R YL PY (Lewmanomont and Ogawa, 1995) Imﬂ@fﬁzﬂ%auﬁ/uﬁ:mﬂéLﬂuq\iLLuu verrucosa-type
nszlnzadesiansisafnaszdandn Usznaudiag pericarp 110 EadwaIUananai 6-8 41 waqlunand 5-8
914 ginimoblast Useneavufieaagaunaian 181191810 absorbing filament WUMIENLLBUAZANUANT @119e)
. . . . 49/ % 1 09/ o a’/j dal d” a = a 1

Gracilaria salicornia AWl lugn1nurastiuane anEUe fanunmaduinay Wi viretsunnanea wu
u’/j 09/ dl 1 = =KX a v A o o a d‘l o o a o U
vielunguiiselaasinisnszateninernenuine uynaandatTnumensiaiiesaniasaiansusiuie)
BeasariuFandn amsede (noyaunieid aanTunud, 2536) U315 fadne uazienadnend utiiong (2522)
#1analu 031l Unn0@nd uazienadnenl dunsinid (2529) THANHIAUAININBINITTBIATINIE

Gracilaria salicornia wua1 8138 1aululnsiauieuus 0.94 1Wasidus 119mu 5.90 1Wasidus ladu 6.67

wasidus Anflulawmss 77.80 wasidus 181 9.63 wafidus wazA1uTw 89.95 wlasifus

fusatansnineg Caulerpa lentillifera
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Q

(Temperature)

Portable Multi-Parameter Meter Model YSI # 63

AN AN (Conductivity)

Portable Multi-Parameter Meter Model YSI # 63

AYHLAN (Salinity)

Portable Multi-Parameter Meter Model YSI # 63

aanTdlauazalin (Dissolved oxygen)

DO meter (Model YSI 52)

AuLTUNTA-AY (pH)

pH meter (YSI pH10)

AN (Alkalinity)

Titration method (Strickland and Parsons, 1972)

wanTuie-lulnsian (NH,-N)

Modified idophenol blue method (Strickland and Parsons,
1972)

Tulnsvi-lulasiau (NO,-N)

Modified Griess-llosvay diazotization method (Strickland and

Parsons, 1972)

Tuman-lulngiau (NO,-N)

Cadmium reduction method (Strickland and Parsons, 1972)

lulnsiauazanein (TDN)

Screening method (Greenberg et al., 1992)

aajlavleamn-Waanaia (PO, -P)

Ascorbic acid method (Strickland and Parsons, 1972)

Noagnasaazanan (TDP)

Ascorbic acid method (Strickland and Parsons, 1972)

2
YAILLTILAIUADEIVIINNA (TSS)

T
=

59 N uun 103-105°C (IuAU Aunan e, 2543)
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nsfnaineinadLinresdninaassuasvanaaetiulsyamn 15 Sudsl

n. NISANEINITLAULALASHANANURINBLUINY ANEIN1THLIRIaINaaI W IULIBLALNLARY

e A1149U 60 FAdsiala (30 wefidusresdninaasslundazganimaand) Inani1sdeiantinuesiasn

(total body weight) kazdnANeNaLLlaan (total shell length) liNBATWARLERTINNTAL IRTBIU R 81911

PN BANA wIuneENaN e TuLAAZTAN1INAARY HAAUAANIINAABITIHNININNAKARTIN (total

biomass) m@wﬂﬂmﬁusl,uumaammiwm@m uazdsziiunaniamuln fall

9./
[ %

anusnAanTiindy (shell length increment)

= P = P
= ﬁ']’mﬁl’mLﬂ@ﬂﬂLﬂ@ﬂLNﬂﬁ%@ﬂﬂﬂ?%ﬂ@ﬂﬁ - AN ARNIRALLIAENNINAREY

m‘nunmwmu (body we|ght gain)
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angnsiaulnlaaAuanatd@an (growth rate in shell length)

0 44 a4
= AnNENaLlABNILALINAAUAANINAASN - AXENILLAANIRALIIAENNINANDS
di/ A
szeizinan TN TR (1haL)
angnstAulnlagdInln (growth rate in body weight)

v ! ! v v i 1 1
= Whuiindaiedaladugan1InAaed - Nt eaEaBIN1MANDS

sreizinan luNNTALN (H8%)
ARTINIFIAAANE (survival rate)

= AUIUNBTUARLHAUAANIINAREL X 100

AUIUNRLLED FHNNTN ARD
ansIn1sslaguaimsitluiia (food conversion ratio)

= l‘lmﬂﬂmmmmm@m;ﬁ Laﬂﬂﬁﬂﬁl AARANITNADAN

ﬁﬁﬂﬂﬂﬁ%ﬂ?ﬂlﬂLﬁﬂ@yu@ﬁﬂ’ﬁﬂ/lﬁ@@\i _dhminfamdedieBunimases
2. NIFANHINIFLALTALASHANAATRIRINSIENELE AN THLInIRIg mIenza Inesin
prrinavsEmiat N iandain ndeanniAsiansfeimin WAZTNAMTENZANAUAGLBITILAN
(mwﬁ 13) W8RINITEL AR (specific growth rate) WeAnEna Asunlasesininand iy
isana neldgmnslueniidaand Lobban and Harrison (1994) cited in Troell et al. (1997)
SGR = (100In(N/N,))/t
iin SGR Ae §AsMTALIRS N (1esifusnad)
N, A9 sveniden Sud (NF)
N, Aa dvndeniiogn t (NF)

t AB 7XEZNAT (ANUILSL)

3.9 NSIATITANE DA

1. LﬁﬂﬂLﬁﬂUﬂMﬂﬂWﬁ/ﬂuituuLa”f;lx‘mfr]?;I‘WJ’]uLL‘]_I‘LI‘LjL”’WHHLaHuiuLLﬁiﬂzﬂgﬁﬂ’]ﬁ‘mm\]‘ﬂ\‘] Tneldans
‘fEmm:ﬁmmLu;m&mawdﬁmmmwﬁ”ﬂuﬁﬂL’ﬁwm Inan19aATziAauulsleau (analysis of variance,
ANOVA) waziFauimnauainuunnsnalneld Duncan's new multiple range test (DMRT) fisefumany
s 95 wlefidus

2. R IUNN AL TALAY AR ATBIUOLMINY TINTIHANARTBIAMINENZIA TS LR AL
fwmuﬁauiumﬁi@mmmimmm InelfanfaAmeianuLanaAessuIenIsiuinLasnanan eI
wnLazamienzaluliedes Tnanisdiaseianuulsisan (analysis of variance, ANOVA) Lag
wWrauaumanuuansnelaeld Duncan's new multiple range test (DMRT) AsrAuAINIEeu 95

vl sigus
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AaiuTalagtinmgn (body weight growth rate) m@w‘ﬂwmu"luﬂ@wmmizuuﬂyﬁuguﬁwﬁ
ﬂ’]‘]_lﬂ&lQE‘LAﬂ']W‘Li"W];‘iLﬂIﬁEIﬂ']ﬂ:ﬁﬁﬂMi"mV]ZL@ 2 alAuarRIIAINNUILLY 3 szAULTunaT 4 1hau 16
LaAeliAn9197 20 WaZAINT 27 wan1s3LAsEAANL 3199w (analysis of variance, ANOVA) W14
Siniiadu (weight gains) uazgmsniaiulalaesinuiin (absolute growth rate) SNV RINGIVTok o
nmaaadliinnuuanssadslda dAtyn1eaia (0>0.05) TnadmsnisFAuTalag i Tesues oL
1%‘1]@7‘1’]?1/]@@@\‘117% 3 (1.1720.16 NFNABLADY), 4 (1.16+0.16 NTNABLADY), 5 (1.17+0.16 NFUADLADU) WA 7
(1.15+0.09 nfursaLAaw) ﬁfﬁhqaﬂfimmmimmmmuﬂuﬁiﬂ%muéﬂﬂum?mu@N@mmwﬁ’] (0.09+0.12

nfusalnen) 4AN1IMAARIN 2 (1.00£0.12 NFNFABLABY) UAL 6 (1.07+0.10 NFNABLADY) (119199 21)

Avdunaiulalasaaneqlaan (shell length growth rate) 183uaananululaNAABIIZULITINUN WAL

=b_

mu@u@mmwﬁiﬁwzl,@‘l?mﬂmﬂ%muéwm@ 2 1A WAZEMINANMLILUY 3 sALuNan 4 hew 1§
LanluANIT 21 uaznWR 28 nannTAATTANNLst sy (analysis of variance, ANOVA) w191 A4
mqﬁl,ﬁﬁyu (length increments) waramnan1aiuinlasA NENqLAen (absolute growth rate) 1841188l
mmiunﬂﬂmmmmmiﬂﬁmmmer;ifmm'wﬁﬁm%qﬁamwmﬁﬁ (p>0.05) (mﬁ‘wﬁ 21) IaaemINNg
Lﬁu‘lﬁm‘lﬁmﬂmmmwmmﬂmmiw@mmimm@@ﬁi 3 (0.39+0.03 WURALNATADLABY), 4 (0.39+0.04
IURNATARLABN), 5 (0.39+0.04 LHURLNATFABLARY), 6 (0.38+0.02 FIURNATADLAAY) WAL 7 (0.40+0.02
LIUFLNATFRLABY) zgqndq-qmm@mm@mmu@mﬁim%mu‘if}ﬂumimu@u@mmwﬁw (0.34%0.03 \TURALNAT
rfifal,?mu) Lmzmmwmmﬁ 2 (0.35+0.02 Lsrjuﬁl,umrﬁiﬂlﬁau)

N199AAANURAIKRRAEKITU

8M9IN1990ARAE (survival rate) 2091BNITBIULIBNARBITTULN NN VAL UNAILAN AN TN
nualaanisliarnianzia 2 18n uardnsiaNruuiy 3 szatiilunan 4 heu tHuanslunmd 29 ua

N199LAIEIANTN UL (analysis of variance, ANOVA) W41 8R31n1930aRTe4A%ine (final survival

] [ %

= 1 1 a o aa dl dl
rate) mwawmﬂunﬂﬁmm@wm@@mmmLme\‘}ﬂmwuﬂmﬂmmmmm (p<0.05) (M199N 22) LD

£2 '
a 1 IS

AUAANIINARDI NUINEAIINIIIRARLZATNEUINBENINUIUTANIINARBIN 4 (92.97+0.37 1lafifus) X

ANGIAR IDIRINIAD TANIINAADIN 2 (90.63+0.74 1lafidus), 7 (90.36+1.84 wladidus) dougans



NAABINNERINIIIBARNEAGARD TANITNARDIN 5 (82.29+2.95 1laFLTus) LazgAnIIMAaDIAILANT 1Y
TEauialun1sAruANAMNINGN (84.64+1.10 tladidus)

o g
BAATINITANLUR

fm3nIsuaniila (feed conversion ratio, FCR) 184%a 811911 WLianaaa9ss LLTNUN WAL UN A LAN
Ansnnnmzialaanisliamitensia 2 980 uazdnaianumnuIwiy 3 szaudiunan 4 e lHuansly
A13719% 22 HaNTTIAIETANNLL LI (analysis of variance, ANOVA) WU 8Rs1n1suantilaednas
o & - JRpey ' o I n o= ' | A e 0 o
wuaeluszuuugunau lauienziadusaaruauamuninin liaauuansnaesnadidg Any
N9ana (p>0.05) InsdnsnsuanitialunnganiamaaealAaag 1.41-1.76

NANAAUDINB LI

HARAR (yield) 20suasonulutanaaesszsuutiiuyunauiauANAuIINEINEIataansld
aminenzia 2 130 warensANruILLU 3 szAuiliungn 4 heu THuanslunineh 23 waznind 30 1A

1 v v
N193LATEEAN WL U393 (analysis of variance, ANOVA) N1 HANARTBIUa AN UNIALS Iz LTI

o [

unBREuninIslda s enziadlufanILANANININTENE A NLANG e ENINTEANATYN19aTIA (p<0.05)

Tnanananresmauluganimaaasdi 4 (826.24121.0 niu) fiAgeqn sesasunie gan1maassd 7
(788.9+43.8 N§), 3 (773.3+113.0 N3u), 5 (727.4+70.3 NFH) WAL 6 (721.4+73.9 NFN) AIUTANITNAREY
mu@umsﬂfﬁmmmiummw@u@mmwﬁ”ﬁﬁrﬁh[ﬁ'mm (577.3+121.0 N3N) LAZIAIAINIAD FANITNAADS
i 2 (689.5+87.7 nf)

AMNRAUNARLURan e8I

ANRnlnAraslaannesuauluLianaaes s uLMYUREUNAILANANIN NN NZIaTANT 1
ANudenzia 2 28 wardnsANuuILLY 3 szaulunan 4 thau lHuandlunini 31 Weduganis

nAaad WU AuEeLnFveslaaneavuiatuluyngan1Imaaes nadke dalaanduuanigaaan

T @ o o o 09; a a A a o dy A a
tszano 80 Lediius lnaatsuduresannuialnfsasitaaniaaminuiane LSJ@L@EI\?V@EIMQ’]MIMHH“Q@TW?

1
a

NAABITIUNANTZHIL 2 AU WU LWABNUaL N UBNEATAANY AL AaN1LB LA LANIAINAEIR

= & ;A dl

uugANATA19 (NusHnuties unnganimeasq) Wedingimeun 3 wudn weananuluynganismaaed

u

4
g o o

pNAnNARgAaanAINaaian 100 wWaidus uasarntduilaanduuanazinisngaaaniiniindiua
NaUsaLAINAENINUY WANAINTEINLIN et unaas lulanaaas aiedaiusiaaauguamunin
oal A o a a A { dl dqj 1 dl A 1 1 a o
tarddneuzanuialnfzesdaanuinndiveanauiiaeslulenaaesildaruinadansnneiusn
AILIANATUNINTI PaxDetANTnAaasAruANT i ldausanziaidummuauaunntin Tutianaaes

N1SLALLALAZHANAAUDIRINGILNZLA

nawuinesandenzan iudantuan AN NEn LN ARBUA LN BN UITLILITIN YN WAL

dwnan 4 neulfuandlunsed 24 wazn i 33 nan1sAnEIwLGn nsnnALIneawng (specific growth

o o aa

rate) m@qmmqﬂmmhnﬂqmm@mmmﬁmmLL@ﬂ&m@ﬂ'Nﬁﬁﬂmmmmmmm (0<0.05) Tneigmaniamu s



AUNZIDIAUIIENZIA IUTANINAREBT 5 (2.58+0.09 e ifussiadi) HA149ga $09aa0NAe amdemzLa

<

MANNINARDIN 6 (1.9240.02 ulafifiussiadu) uay 7 (1.70+0.12 wadidusdsadn) A miuganimeassd 2, 3

uaz 4 HamanaAuinanizagalutgad (0.44-0.61 wlafifussiodiy) A MFLLANARTDIANNIIENTIATINADY

o [ %

100 AR luAng199 26 TRUNANARTBIANUIIENZLA YNTANIINAABIN AN LANFNIRL S HTEANATYNN

a

atin (p<0.05) INENANARTBIAUINENZLA LUTANNINARRIN 7 (5,776.9+811.9 NFHN) HANGIAN UAZIDIAINA
AB PANNINARDITN 5 (5,487.6+597.2 NFTH) UAY 6 (4,998.5+131.3 NFN) AUFULANINAADIN 2, 3 UAY 4 X
ANANAA b9 (520.4-1,276.4 NFH) m@miwmmﬁmmgmﬁ;ﬂiéﬁdﬂ anudredanan nalussuuneaaalinig

q
al 1

WulpAnInauIede



30.00 -
—e—T1=B.+NO —B—T2=B.+G.250 g

— A T3=B+G.500g T4=B+G.750 g
29.00 ~ —%—T5=B.+C.250g —e—T6=B.+C.500g

—+—T7=B.+C.750 g

Temperature (°C)

25-00 T T T T T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

ﬂ'l 1 a Og/ dl 1 =
NN 14 AR EUNINUINTLALRAE TU LI 8.00 u. GLuLLWZQZ‘Q@ﬂW?VIﬁ@'ﬂQ AARATTEICLIRT 4 LAY

55.00 —e—T1=B.+NO _m T2=B+G250g
—A—T3=B+G.500g T4=B.+G.750 g
—%—T5=B+C250g —@—T6=B.+C.500¢

—+ T7=B+C.750¢g

Conductivity (milimhos/cm)

40-00 T T T T T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

2NN 15 AaatANT NN lulEazIANIMAAeY NABATZEZIAT 4 LABY



—e—T1=B.+NO —m—T2=B+G.250¢g
34.00 1 A T3=B.+G.500 g T4=B+G.750 g
—%—T5=B+C2509 —@—T6=B.+C.500g
33.00 1 —+ T7=B+C.750 g
32.00 | & _
X L
g I +
2 31.00 - 3 I T *
€ 2 I C =% l
s x )
‘n L %
30.00 - N I
29.00 |
28~00 T T T T B T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

MNN 16 AANLANIRALTULAAZIANIINAASY NABATZEIZINAT 4 LABU

8.40
—e—T1=B+NO —m T2=B+G.250g
8.30
4 T3=B+G500g T4=B+G.750 g
820 1 —%_T5=B+C250g —@— T6=B.+C.500g
8.10 - —T7=B+C.750g
8.00 -
T 790
7.80 -
7.70 -
7.60 -
7.50 -
7-40 T T T T T T T T T
0 14 28 42 56 70 84 98 112 126

Time (Days)

MW 17p1a0T8N9R-A19RALLLERTTANTNAAEY ARBATZEZIIAN 4 LREY



9.00 -

—e—T1=B+NO —m—T2=B+G250¢g
A T3=B.+G500g T4=B+G.750 g
8.00 1
—%—T5=B.+C250g —@—T6=B.+C.500g
—+—T7=B+C.750 g

DO (mglL)

400 T T T T T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

1 v 1
MNA 18 V’]I']‘]_E‘N’]m‘ﬂﬂﬂsﬁlﬂu@iﬁ@’]ﬂu']L’ﬂaﬂiuLLﬁiﬂZﬁ@ﬂ']?VIﬂ@ﬂﬂ AARATEULLAN 4 Lﬁ@u

100.00 -

—e—T1=B.+NO —m—T2=B+G.250 g

—A—T3=B+G.500g T4=B+G.750 g

{ —%—T5=B.+C.250g —@—T6=B.+C.500g
—+T7=B+C.750 g

TSS (mg/L)

0-00 T T T T T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

U 4 !
MNA 19 V’WI'T]_E‘N']E‘IA“II’PNLL‘INLLﬂQH@ﬂHVNMNﬂL’ﬂaﬂlul,lﬁi@?éﬁﬂﬂ']?]/]ﬂ@ﬂ\? ARBATEITIINT 4 Lﬁ@u



—e— T1=B.+NO —m—T2=B.+G.250 g

140.00 -
—A—T3=B.+G.500 g T4=B.+G.750 g
120.00 —%—T5=B+C250g —e—T6=B.+C.500g
—+—T7=B+C.750 g
100.00 A
-y
£ 80.00 -
2
£
'S 60.00 -
X
<
40.00 -
20.00 -
OOO T T T T T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

MW 20 Arpnlusvedn lUWARETANNINARDY ARBATIEZIOAT 4 1AaY

100 —e—T1=B.+NO —m T2=B+G250g
— A T3=B+G500g T4=B.+G.750 g

0-80 —%—T5=B+C.250 g —e—T6=B.+C.500¢
——T7=B+C.750 g

0.60

0.40

Ammonia-Nitrogen (mg/L)

0.20

0 14 28 42 56 70 84 98 112 126
Time (Days)

= ' a = \ -
NNN 21 ﬂ’]L@@ﬂlﬁ‘ﬂ’]mLL@NIﬂJLuﬂ-iuimﬁ‘muluum@:ﬁﬁﬂﬂq?‘i’]@@@\‘] FARATITIIANT 4 LARU



0.25 -

—e—T1=B.+NO —m—T2=B.+G.250 g

— A T3=B.+G.500 g T4=B.+G.750 g

0.20 4 —%—T5=B.+C.250g —@— T6=B.+C.500g

—+—T7=B+C.750 g

0.15

0.10

Nitrite-Nitrogen (mg/L)

0.05

Time (Days)

i 22 dsnlulpei-lulpsauedalusazganimaass nasnscazioan 4 hau

35.00 -
—e—T1=B.+NO —m—T2=B+G.250¢g
— A T3=B+G.500 T4=B.+G.750
30.00 - 9 9
—%—T5=B+C.250g —@—T6=B.+C.500g
I 2500 { | ——T7=B+C.750g
(2]
E
8§ 20.00
4
§
S 15.00
s
§
10.00
5.00
0.00 ‘
0 14 28 42 56 70 84 98 112 126
Time (Days)

awn 23 Fanluem-lulasaueatluubazgan1maass naanszaziaa 4 Hau



35.00 -

—e—T1=B.+NO —m—T2=B.+G.250 g

30.00 + —A—T3=B.+G.500 g T4=B.+G.750 g
—%—T5=B+C250g —e— T6=B.+C.500g /

—+—T7=B.+C.750 g

Total dissolved nitrogen (mg/L)

0-00 T T T T T T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

= ! = & & ] =
NNN 24 ﬂ']L"&@ﬂ‘]ﬁ‘ﬂ’]mbluimﬁ‘mu@5@’]EIM'WI\‘]V3J®11$LLW@3‘]&ﬂﬂ']ﬁ“l/lﬁ@ﬂ\i AARATLEITIINT 4 AL

1.20 -
—e— T1=B.+NO —m—T2=B.+G.250 g

— A T3=B+G.500g T4=B.+G.750 g

1.00
—¥—T5=B.+C.250g —e—T6=B.+C.500¢g

—+—T7=B+C.750g

0.80

0.60

0.40

Orthophosphate-Phosphorus (mg/L)

0.20

0'00 T T T T T T T T T 1
0 14 28 42 56 70 84 98 112 126

Time (Days)

mwi 25 snnueeilanean-Weaneiaas luusazgan1MAaeInaanIseina 4 1haw



Total dissolved phosphorus (mg/L)

250 4 | _—T1=B.+NO

— A T3=B+G.500g

2.00
—%—T5=B+C.250 g

—+ T7=B+4C.750¢g

—mT2=B+G250¢g
T4=B.+G.750 g

—@—T6=B+C.500g

56 70 84 98 112 126

Time (Days)

i 26 UEnnuneaneiaazaneinianuneas LA s 1ANIMAR0IRNABRAITEINAT 4 1ABY

awi 27 maiuTnlaatminaesme s ulutedasscuuimyuiRaulaanislfamsensia 2 4tn uay

. —e—T1=B.+NO _m T2=B.+G.250 g
— A T3=B.+G.500 g T4=B.+G.750 g
507 —%—T5=B.+C.250 g —e—T6=B.+C.500¢g
—+—T7=B.+C.750 g
4.0
C)
_'-E, 3.0
2

2.0

1.0

ANTHTUILLIU 3 F2AL

60 75 90 105 120 135
Time (Days)



3.5+

—e— T1=B.+NO —m—T2=B.+G.250 g

— A T3=B.+G.500 g T4=B.+G.750 g

—%—T5=B.+C.250 g —e—T6=B.+C.500 g

—+—T7=B.+C.750 g

Length (cm)

10 T T T T T T T T 1
0 15 30 45 60 75 90 105 120 135
Time (Days)

awd 28 nadulalasaduenalasnaesmes i ulutiel@assruuiIMyUREUNATLAN AN NN IRt

NNFEAUTENZIA 2 THALAZAINNAUILUY 3 T2AL

100.0

90.0 -

Survival rate (%)

80.0 —e—T1=B.+NO  —m—T2=B.+G.250 ¢
— A T3=B.+G.500 g T4=B.+G.750 ¢

—x—T5=B.+C.250 g —e— T6=B.+C.500 g

—+—T7=B.+C.750 g

70.0 T T T T T T T T 1
0 15 30 45 60 75 90 105 120 135
Time (Days)

= o @ e o & a oA &
AINN 29 BRTINITTIRARNNE (Lﬂﬂ?lfﬁum) ﬂ@ﬂﬁ'ﬂﬂuqquiuﬂﬂL@ﬂﬂ‘izﬂuuquﬂumﬂumWQUQNQMﬂWWHqIWH

N3 ldauIansia 2 180 LaZAMNURILLL 3 9EAL



AN 30 HANARTAEUI L IULBNARDITTULINMNURWNAILANAUN NI IA TN lEa s anzia 2

FUA WAZAITNUWIILLL 3 F2AL



AINA 31 ANMNRALUNFAYUUADNNBENINBLTIUEILUAT (L) haZEIU784 (A14) TULBNAAD972ULILN

UNUREUNAUANAIN N MEIAlAENNT A M BNz 2 TUALAZANUWILLY 3 TAL

7000.0 -

—e— T2=B.+G.250 g —m—T3=B.+G.500 g

6000.0 - A T4=B.+G.750 g T5=B.+C.250 g

5000.0 - —%—T6=B.+C.500 g —@— T7=B.+C.750 g %

Weigth (g)

Time (Days)

AW 32 Wniinefaasa usansa (nu) Tutenaaadae e NI uIr LU MU UN AL AN

v
AN ntmzialaansldauiiensia 2 18 wazANMLILLL 3 FTAL



(n)

(V)

MWA 33 awmemzia (n) amsedia (1) amsiedensning lulenaAaeuaL oM UIL LU BIRY



=] a - a ,a o = oy
FNFINN 5 Wﬁmmmmmimuim (mean + SD) m@qu@ﬂmmlumL@m?zuumugumﬂuﬂwmmwumﬂ

auflusansesdannuazadenziadusiogeduaisamiaiiunad 90 i

W1NLAas qmmswmmﬁ qmmmmamﬁ qmmswmamﬁ
1 2 3

ﬁ']ﬁﬁJEl’]')LﬂaﬂﬂéNﬁu (cm) 1.23+0.02 1.23+0.01 1.23+0.001
ﬁmﬁﬂﬁluéﬁu (@) 0.30£0.02 0.29+0.01 0.30+0.004
AMENABNgATINE (cm) 2.23+0.04 2.23+0.16 2.21£0.10
siwmingading (g) 2.32+0.11 2.30+0.57 2.17+0.27
mmmqﬁlﬁﬁ”u (cm) 1.00+0.03 1.00+0.15 0.984+0.10
v fidady cm) 2.03+0.11 2.01+0.58 1.88+0.27
8m91N19WELTE (cm/month) 0.33+0.01° 0.34+0.05° 0.33+0.03°
am3N19FEUTE (g/month) 0.67+0.04° 0.67+0.19° 0.62+0.09°
aﬁmmmmiﬁﬁuﬁwm (9) 468.1 372.8 407.2

N1990AREIAANE (%) 94.27 86.72 86.98

o o

wnnewe o fadneawdeuiuluuwiuey wineds ladfiaauuanssetelitadnAymisats (p>0.05)



a ogl . | dgl oa/ = dl A
A1FNN 6 ADATAUINZLA (mean = SD, min-max) eL‘L&‘].I@L.ZQF;I\‘]'Vi@F;I‘WJ’]‘Ltlﬁ‘x‘]_l'1_|u’]‘M311“14L’)FLI‘M‘V]I“IJ'VI@EI‘IAL’R'I?SJ

ihnaududansasdanimuazamiranziaiuagaduansermadunan 90 5u

W']‘i"]ﬁl,ﬁ]@%‘ qﬂﬂ’]‘a‘ﬂﬂ@’ﬂx‘lﬁ 1 qmmewmamﬁ 2 ‘l!ﬂﬂ’l’i‘inﬂﬂ@d‘ﬁ 3
gaunni ('C) 24.242.4° 24.3:2.4% 24.642.3°
(19.3-27.5) (19.4-27.5) (19.9-27.5)
an i Wi (ms) 45.90+1.65° 46.29+1.83° 46.10+1.72°

(43.28-48.49)

(42.66-49.57)

(43.42-48.85)

AHLAN (psu) 30.6+1.3° 30.7+1.7° 30.5+1.2°
(27.9-32.6) (27.4-33.9) (27.9-32.0)
ANITIUNTA-AY 8.42+0.11° 8.37+0.12° 8.35+0.15°
(8.17-8.56) (8.06-8.55) (7.86-8.52)
ANLTNAN (mg/L) 81+9° 7448° 77+9°
(68-100) (64-97) (64-100)
AaNTIauAYANETn (mg/L) 6.5+0.7° 6.7+0.6° 6.5+0.5°
(5.6-7.8) (5.6-7.6) (5.8-7.4)

wanTufle-Tulnslau (mg-N/L)

0.0766+0.0590°
(0.0030-0.2582)

0.0900+0.0538°
(0.0373-0.2538)

0.0922+0.0604 °
(0.0364-0.2744)

11lm397 —lulmgias(mg-N/L)

0.0928+0.0404 °
(0.0055-0.1697)

0.1638+0.0809°
(0.0025-0.3287)

0.1555+0.0802°
(0.0015-0.2958)

Tuman-Tulpsian (mg-N/L)

0.9973+0.3112°
(0.0223-1.2304)

0.8584+0.3036"
(0.0266-1.0730)

0.8827+0.3230°
(0.0085-1.1573)

Naanm-waanada (mg-
P/L)

0.4863+0.2109°
(0.1464-0.8310)

0.5385+0.2516"
(0.1012-0.8843)

0.4922+0.2643°
(0.0684-0.9172)

289U ILIUAR L IIUNA

(mg/L)

68.7284+6.2665 "
(59.0000-80.0000)

69.5709+8.5069°
(53.1111-83.4444)

72.2187+7.3744°
(62.4444-87.9393)

Aaalsias 18 (mg/icm”)

8.468+6.130°
(2.184-21.865)+

6.445+5.967"°
(0.948-16.068)

6.646+6.714"°
(0.267-18.317)

wNEe) « Fadneamauiuluuuueu uNe e ldiANLaNFetaRgATYN9ATR (0>0.05)




AN91991 7 ANRIUUNRNIMEZIARAY W 1981 8.00 W. TULFRZTANIIMARBIAABAITEZINAN 4 LABL

TANITNARBN

a

AaRsguni (°C)

a

T1 = B. areolata + NO Seaweed

27.310.5 (26.2-28.4)

T2 = B. areolata +G. salicornia 250 g

27.3+0.5 (26.2-28.4)

T3 = B. areolata + G. salicornia 500 g

27.4+0.5 (26.2-28.5)

T4 = B. areolata + G. salicornia 750 g

27.2+0.5 (26.3-28.2)

T5 = B. areolata + C. lentillifera 250 g

27.3+0.5 (26.2-28.4)

T6 = B. areolata + C. lentillifera 500 g

27.4+0.5 (26.2-28.4)

T7 = B. areolata + C. lentillifera 750 g

27.3+0.5 (26.2-28.4)

= l o A ' A
AT NN 8 ﬂﬂﬂfmmuﬂWﬁ’)Lﬂ@ﬂIMLLmazﬁmﬂ’]i‘VIm@ﬂ\‘lmaﬂm‘wzmaﬂ 4 100U

TANITNAANBN

ARALANEN WA (ms/cm)

T1 = B. areolata + NO Seaweed

47.55+0.63 (46.75-49.10)

T2 = B. areolata +G. salicornia 250 g

47.50+0.68 (46.06-48.95)

T3 = B. areolata + G. salicornia 500 g

47.83+0.74 (46.76-49.30)

T4 = B. areolata + G. salicornia 750 g

47.79+0.62 (46.73-48.98)

T5 = B. areolata + C. lentillifera 250 g

47.29+0.81 (46.05-48.45)

T6 = B. areolata + C. lentillifera 500 g

47.59+0.75 (46.11-49.05)

T7 = B. areolata + C. lentillifera 750 g

47.52+0.72 (46.24-48.90)

A15199 9 ANANLANIRALTLLFATIANITNAABIAABATZUZIIAN 4 LAEY

TANITNANDN

ANLBALIAINLAN (ppt)

T1 = B. areolata + NO Seaweed

30.9+0.5 (30.3-32.0)

T2 = B. areolata +G. salicornia 250 g

30.8+0.5 (29.8-31.9)

T3 = B. areolata + G. salicornia 500 g

31.1+0.5" (30.3-32.1)

T4 = B. areolata + G. salicornia 750 g

31.1+0.5 (30.3-32.0)

T5 = B. areolata + C. lentillifera 250 g

30.7+0.6 (29.9-31.5)

T6 = B. areolata + C. lentillifera 500 g

30.9+0.5 (29.9-32.0)

T7 = B. areolata + C. lentillifera 750 g

31.0+0.5 (30.3-31.9)




A1919% 10 ANANITUNIA-A19RA TULEATIANNINAABIRABATZEIZIONT 4 LAY

TANITNANDN

ANRALIANNLITUNTA-FIN

T =B.

areolata + NO Seaweed

7.78+0.16 (7.59-8.30)

T2=B.

areolata +G. salicornia 250 g

7.78+0.16 (7.63-8.30)

T3 =8B.

areolata + G. salicornia 500 g

7.78+0.16 (7.62-8.30)

T4 =B.

areolata + G. salicornia 750 g

7.77+0.15 (7.61-8.30)

15 =B.

areolata + C. lentillifera 250 g

7.76+0.15 (7.60-8.30)

T6 = B.

areolata + C. lentillifera 500 g

7.75+0.15 (7.62-8.30)

17 =B.

areolata + C. lentillifera 750 g

7.76+0.16 (7.61-8.30)

A5991 11 ANRnaeanTiauazanatean uLFATIANIMAABINABATEIZINAN 4 lRDU

TANITNAAB

Funueandiauazanein (mg/L)

T =B.

areolata + NO Seaweed

6.1+0.6 (5.3-7.4)

T2=B.

areolata +G. salicornia 250 g

6.2+0.6 (5.2-7.5)

T3 =8B.

areolata + G. salicornia 500 g

6.1£0.6 (5.3-7.0)

T4 =B.

areolata + G. salicornia 750 g

6.2+0.6 (5.4-7.7)

T5=8B.

areolata + C. lentillifera 250 g

6.1+0.6 (5.2-7.4)

T6 = B.

areolata + C. lentillifera 500 g

6.1+0.6 (5.1-7.2)

17 =B.

areolata + C. lentillifera 750 g

6.2+0.6 (5.2-7.2)

1 4 !
AN9199 12 LETN’]M?.I@\?LL°1.|\‘1LL%QM@@EVNVN@L’ﬂaﬂiuLLﬁi@ﬂ:“T‘]‘ﬁﬂW?VIﬂﬂ’l’]\‘iﬁ]ﬂﬂﬂ?ﬁﬁﬂiﬁmﬂ’] 4 Lﬁ’ﬂu

TANITNANDN

NN UTBILTLIUARLINNA (Mg/L)

T =B.

areolata + NO Seaweed

45.806+10.627 (32.667-67.833)

T2=B.

areolata +G. salicornia 250 g

44.333+10.665 (29.083-69.000)

T3 =8B.

areolata + G. salicornia 500 g

45.634+11.291 (32.500-74.500)

T4 =B.

areolata + G. salicornia 750 g

43.255+12.825 (25.333-72.667)

15 =B.

areolata + C. lentillifera 250 g

46.838+10.212 (34.833-70.167)

T6 = B.

areolata + C. lentillifera 500 g

46.812+8.316 (37.250-63.333)

17 =B.

areolata + C. lentillifera 750 g

43.782+11.890 (28.833-70.00)




A919% 13 AANLTUANNRAE TUIFARZIANNIMNARBIRABATLEZIIAN 4 LABY

TANIINANDN

AHLTWAYN (mg/L)

T =B

areolata + NO Seaweed

77.5+16.4° (52.0-120.0)

T2 =B.

areolata +G. salicornia 250 g

78.7+12.9° (68.5-120.0)

T3=8.

areolata + G. salicornia 500 g

72.3+17.3% (52.5-120.0)

T4 =B.

areolata + G. salicornia 750 g

74.9+16.0% (50.5-120.0)

T5=8B.

areolata + C. lentillifera 250 g

72.3+16.7% (54.5-120.0)

T6 = B.

areolata + C. lentillifera 500 g

72.8+15.0% (60.0-120.0)

T7 =B.

areolata + C. lentillifera 750 g

72.4+15.3% (57.5-120.0)

UNIEUR ﬁWLﬁaHVIN‘ﬂﬂEﬁ‘ﬂﬂ

T T
aa o

TupeduliRgaius1eiuLansInl AuuANANeTUaE 9 iad Aty (0<0.05)

=y 1 = dl ] A
A199N 14 ﬂ’]LE‘NWOALL@NINLuﬂ-1uiﬁ]ﬁ‘L@uLﬂ@ﬂ1uLLﬁ]ﬂzﬁﬂﬂqﬁ‘w@@ﬂ\? AARATTLULLIRNT 4 LARU

TANITNANAN

Bunnuenlufe-Tulnsau (mg-NL)

T =B.

areolata + NO Seaweed

0.136+0.228° (0.006-0.950)

T2 =B.

areolata +G. salicornia 250 g

0.062+0.063" (0.005-0.246)

T3=8.

areolata + G. salicornia 500 g

0.091+0.104™ (0.006-0.387)

T4 =B.

areolata + G. salicornia 750 g

0.092+0.124° (0.006-0.538)

T5=B.

areolata + C. lentillifera 250 g

0.092+0.126° (0.006-0.490)

T6 = B.

areolata + C. lentillifera 500 g

0.104+0.133% (0.006-0.461)

T7 =B.

areolata + C. lentillifera 750 g

0.086+0.125" (0.002-0.501)

NG : ANLANRENHeen lwAedNTRtTWATULARNI T ANWAN SN LBt A ATy (p<0.05)

A9199 15 danlulpei-lulnnauedaluusasganimassinasnscazina 4 1haw

TANITNANAN

Bunlulngd-lulngai (mg-NL)

T =B.

areolata + NO Seaweed

0.062+0.045' (0.007-0.225)

T2 =B.

areolata +G. salicornia 250 g

0.046+0.028° (0.007-0.118)

T3=8.

areolata + G. salicornia 500 g

0.056+0.030° (0.007-0.134)

T4 =B.

areolata + G. salicornia 750 g

0.049+0.028° (0.007-0.119)

T5=B.

areolata + C. lentillifera 250 g

0.049+0.033° (0.007-0.133)

T6 = B.

areolata + C. lentillifera 500 g

0.060+0.037° (0.007-0.160)

T7 =B.

areolata + C. lentillifera 750 g

0.048+0.029" (0.007-0.123)

NG : ANLANRENHeen lwpedNTiRt WA TULARNI T ANWAN SN LB ATy (p<0.05)

1%




A19199 16 nnnuluman-lulnsiaueas Uiz AN ImMAaaInaanIzazlof 4 Ao

TANNINARDY Bunaelumm-Tulnsan (mg-N/L)

T1 = B. areolata + NO Seaweed 10.661+6.896" (0.050-19.097)

T2 = B. areolata +G. salicornia 250 g 12.038+8.418' (0.050-28.644)

T3 = B. areolata + G. salicornia 500 g 9.963+5.732° (0.050-17.214)

T4 = B. areolata + G. salicornia 750 g 11.749+7.381° (0.050-22.324)

T5 = B. areolata + C. lentillifera 250 g 8.882+5.270° (0.050-15.443)

T6 = B. areolata + C. lentillifera 500 g 12.517+8.101° (0.050-23.916)

T7 = B. areolata + C. lentillifera 750 g 7.700+4.444° (0.050-12.897)

wnawe) : AeANHanHen lupsdNiRTusATuLARNINHANNLAN NI L TIAATY (p<0.05)
A1919% 17 AanBunululnsiauazanatingianun (mean + SD, min-max) TWUARZIANIIMAGEY ARDA

A
LTI 4 AU

TANINARDY Tsnnlulnsiauazanetinriansm (mg-N/L)

T1 = B. areolata + NO Seaweed 12.275+6.723° (2.019-22.109)

T2 = B. areolata +G. salicornia 250 g 13.638+8.032' (2.019-29.368)

T3=8.

areolata + G. salicornia 500 g

11.956+6.030° (1.508-19.926)

T4 =B.

areolata + G. salicornia 750 g

13.299+6.867° (2.019-22.847)

T5=B.

areolata + C. lentillifera 250 g

10.488+5.137° (2.019-17.183)

T6 = B.

areolata + C. lentillifera 500 g

13.983+7.809° (2.019-25.834)

T7 =B.

areolata + C. lentillifera 750 g

9.337+4.389% (1.253-15.524)

o

NG : ANLANRENHeen lwAedNTRtTWATULARNI T ANWAN SN LBt A ATy (p<0.05)

A1919% 18 snntuaailanean-naanaianan ULARIANIMANBIRABATTEZIIAN 4 LHAY

Funueaslsnaamn-naanasa (mg-P/L)

TANITNANDN

T =B.

areolata + NO Seaweed

0.616+0.360° (0.053-1.110)

T2 =B.

areolata +G. salicornia 250 g

0.543+0.316° (0.053-0.997)

T3=8.

areolata + G. salicornia 500 g

0.450+0.265° (0.053-0.785)

T4 =B.

areolata + G. salicornia 750 g

0.452+0.273° (0.053-0.724)

T5=B.

areolata + C. lentillifera 250 g

0.523+0.299° (0.053-0.898)

T6 = B.

areolata + C. lentillifera 500 g

0.607+0.329° (0.053-0.996)

T7 =B.

areolata + C. lentillifera 750 g

0.499+0.304" (0.038-0.885)

NG : ANLANRENHeen lwpedNTiRt WA TULARNI T ANWAN SN LB ATy (p<0.05)

1%




A919% 19 Buunaanaiaazatinyianun luuAaz1AN1IMAABINAaATEZIAT 4 LADY

TANNINARE Bunuleanaiaazaieiiniaun (mg-P/L)

T1 = B. areolata + NO Seaweed 0.858+0.37° (0.224-1.344)

T2 = B. areolata +G. salicornia 250 g 0.749+0.309 (0.224-1.289)
T3 = B. areolata + G. salicornia 500 g 0.631+0.229° (0.224-0.949)
T4 = B. areolata + G. salicornia 750 g 0.655+0.224" (0.224-0.963)
T5 = B. areolata + C. lentillifera 250 g 0.761+0.345% (0.224-1.580)
T6 = B. areolata + C. lentillifera 500 g 0.850+0.340° (0.224-1.337)
T7 = B. areolata + C. lentillifera 750 g 0.738+0.281° (0.224-1.129)

]

wnawe) : AeANHanHen lupsdNiRTusATuLARNINHANNLAN NI L TIAATY (p<0.05)
A1919% 20 nhsAu e lnaTninaesresnwlutadescuuiuyunaulaanislfaruianzia 2 9ia

LAZAINHMUILUL 3 AL

1AN"T TR (T1)
NAAD 0 15 30 45 60 75 90 105 120
0.36 0.81 1.26 1.83 242 3.18 3.71 3.90 3.98
B +0.00 | £0.01 | £0.08 | £0.11 | #0.13 | +0.11 | £0.09 | £0.04 | +0.46
T2 0.38 0.83 1.43 1.94 2.73 3.56 3.79 4.22 4.38
+0.01 | £0.01 | £0.02 | £0.06 | £0.05 | +0.17 | +0.36 | £0.24 | +0.45
0.35 0.84 1.40 2.08 2.85 3.54 4.60 5.00 5.03
P +0.01 | £0.01 | £0.12 | £0.07 | #0.37 | £0.12 | £0.01 | £0.04 | +0.65
T4 0.37 0.82 1.52 1.97 2.86 3.76 4.54 4.75 5.02
+0.01 | £0.01 | £0.05 | £0.10 | #0.01 | *0.14 | £0.06 | #0.33 | +0.65
5 0.37 0.83 1.34 1.89 2.58 3.41 4.30 4.70 5.07
+0.01 | £0.04 | £0.11 | £0.19 | £0.26 | +0.16 | x0.45 | £0.13 | +0.64
16 0.37 0.83 1.45 2.03 2.80 3.45 3.84 4.42 4.66
+0.00 | £0.06 | £0.09 | £0.11 | £0.03 | +0.03 | £0.16 | £0.04 | +0.40
T7 0.37 0.85 1.32 1.84 2.69 3.53 4.34 5.03 4.96
+0.00 | £0.04 | £0.02 | £0.15 | £0.29 | #0.11 | 042 | £0.16 | £0.35
NNEILB) T1 = B. areolata + NO seaweed T2 = B. areolata + G. salicornia 250 g
T3 = B. areolata + G. salicornia 500 g T4 = B. areolata + G. salicornia 750 g
T5 = B. areolata + C. lentillifera 250 g T6 = B. areolata + C. lentillifera 500 g

T7 = B. areolata + C. lentillifera 750 g



A15799 21 Wniingading Wminiana wazdnsnisiauinlaeiiutinaesmannonulute@essuum

wyuREulnan1sldauienzia 2 180 LazANLILLL 3 93AL

dhvinyiash () ARIN19EIL IR Lag
TANITNARAY PR PR v iwin
UNNUNLTHRAL WIANUNZANIE UNVUNNANNTU v . o
(NTNADLADL)
T1 0.36+0.00 3.98+0.46 3.62+0.46 0.90+£0.12
T2 0.38+0.01 4.38+0.45 4.00£0.47 1.00+0.12
T3 0.35+0.01 5.03£0.65 4.68+0.64 1.17£0.16
T4 0.37£0.01 5.02£0.65 4.66+0.66 1.16+0.16
T5 0.37+0.01 5.07x0.64 4.70£0.63 1.17+0.16
T6 0.37£0.00 4.66+0.40 4.29+0.40 1.07+0.10
T7 0.37+0.00 4.96+0.35 4.59+0.35 1.156+0.09
NNEILB) T1 = B. areolata + NO seaweed T2 = B. areolata + G. salicornia 250 g
T3 = B. areolata + G. salicornia 500 g T4 = B. areolata + G. salicornia 750 g
T5 = B. areolata + C. lentillifera 250 g T6 = B. areolata + C. lentillifera 500 g

T7 = B. areolata + C. lentillifera 750 g



A19199 22 MauTnlagauenaaen (@ummeas) 1eseenanuuLsRENs UL MY UREUNAILAN

v
AN i inenislainieneia 2 18 WaTERIANNUWINIL 3 FEAL

FTEZIIANAADY (V1)
TANITNAARY

0 15 30 45 60 75 90 105 120
1.32+ | 1.6820. | 1.94+ | 2.1640. | 2.34+0. | 2.58+ | 2.64+0.0 | 2.67% | 2.67+
o 0.01 01 0.02 05 06 0.05 5 0.03 0.10
T2 1.33+ | 1.6940. | 2.02+ | 2.20+0. | 2.46+0. | 2.65+ | 2.67+0.1 | 2.756¢+ | 2.73%
0.01 01 0.01 02 01 0.04 0 0.07 0.07
1.31+ | 1.6720. | 2.02+ | 2.2540. | 2.4940. | 2.64+ | 2.83+0.0 | 2.92+ | 2.88+
r 0.02 02 0.05 01 12 0.01 3 0.04 0.14
T4 1.33+ | 1.6840. | 2.05¢ | 2.24+0. | 2.53+0. | 2.70+ | 2.87+0.0 | 2.88+ | 2.89+
0.01 02 0.01 04 01 0.04 4 0.06 0.16
T5 1.34+ | 1.6940. | 1.98+ | 2.18+0. | 2.38+0. | 2.63+ | 2.80+0.1 | 2.89+ | 2.90+
0.01 03 0.06 05 08 0.04 5 0.04 0.15
6 1.33+ | 1.68+0. | 2.00% | 2.24+0. | 2.49+0. | 2.64+ | 2.72+0.0 | 2.84+ | 2.83%
0.00 03 0.03 04 02 0.01 6 0.01 0.10
T7 1.32+ | 1.6840. | 1.97% | 2.17+0. | 2.46+0. | 2.66+ | 2.81+0.0 | 2.94+ | 2.91+
0.00 03 0.03 08 11 0.04 5 0.01 0.09

NNEILUBR T1 = B. areolata + NO seaweed T2 = B. areolata + G. salicornia 250 g

T3 = B. areolata + G. salicornia 500 g T4 = B. areolata + G. salicornia 750 g

T5 = B. areolata + C. lentillifera 250 g T6 = B. areolata + C. lentillifera 500 g

T7 = B. areolata + C. lentillifera 750 g



A15197 23 ANENNEATINY ANENITIINTY wazdRsnaFuInlne A nanvaseea T luLialReN

v i v
sruuTmynRgunAuAnAnn T aanslaimdanzia 2 9lin uazdnanA NI 3 9XAL

ANNENIADN (LIWALNAS) amngn1gaLialpaAINeng
AN .
. y 4 2 ulaen
NARD ANTNENITNAL AINENIGATING AN _ .
(LIURALNATADLARIL)

T1 1.32+0.01 2.67+0.10 1.361£0.11 0.34+0.03

T2 1.33+£0.01 2.73+0.07 1.40+0.08 0.35+0.02

T3 1.31+0.02 2.88+0.14 1.58+0.12 0.39+0.03

T4 1.33+0.01 2.89+0.16 1.57+0.16 0.39+0.04

T5 1.34+0.01 2.90+0.15 1.56+0.14 0.39+0.04

T6 1.33+0.00 2.83+0.10 1.50+0.10 0.38+0.02

T7 1.32+0.00 2.91+0.09 1.59+0.09 0.40+0.02

UNELWIR - T1 = B. areolata + NO seaweed T2 = B. areolata + G. salicornia 250 g
T3 = B. areolata + G. salicornia 500 g T4 = B. areolata + G. salicornia 750 g
T5 = B. areolata + C. lentillifera 250 g T6 = B. areolata + C. lentillifera 500 g
T7 = B. areolata + C. lentillifera 750 g



A919% 24 §R9N99enRnY (iWadidus) aawesnaulutiadesruuinugunaulasnisidauinenzia

2 FUALAZAINUWINLLL 3 F2AL

FTHUTNANARDY ()
TANTITNARDY
0 15 30 45 60 75 90 105 120

100 100 100 99.22 95.83 91.93 89.32 85.42 84.64

m +0.00 +0.00 +0.00 +1.10 +2.21 +1.84 +0.37 +1.47 | £1.10%

T2 100 100 100 99.48 97.40 96.09 95.05 91.41 90.63
+0.00 +0.00 +0.00 +0.74 +0.74 +1.10 +1.10 +0.37 | +0.74%

100 100 100 99.22 97.14 94.79 92.97 87.76 86.98

T +0.00 +0.00 +0.00 +0.37 +0.37 +0.74 +0.37 +1.10 | +0.74"

T4 100 100 100 98.96 98.18 96.61 95.05 93.49 92.97
+0.00 +0.00 +0.00 +0.74 +0.37 +1.10 +1.10 +0.37 +0.37°

T5 100 100 100 99.22 96.35 93.49 89.58 84.11 82.29
+0.00 +0.00 +0.00 +0.37 +0.74 +1.10 +1.47 +2.58 +2.95°

T6 100 100 99.74 99.48 98.18 96.09 92.71 89.58 88.54
+0.00 +0.00 +0.37 +0.00 +0.37 +0.37 +0.00 +1.47 +0.74°

T7 100 100 99.48 99.22 98.18 95.31 93.23 91.41 90.36
+0.00 +0.00 +0.74 +1.10 +1.10 +2.21 +1.47 +1.84 | +1.84%

NNEILUBR T1 = B. areolata + NO seaweed T2 = B. areolata + G. salicornia 250 g
T3 = B. areolata + G. salicornia 500 g T4 = B. areolata + G. salicornia 750 g
T5 = B. areolata + C. lentillifera 250 g T6 = B. areolata + C. lentillifera 500 g

T7 = B. areolata + C. lentillifera 750 g



A15799 25 dRsnnsuaniialedsresas i ulutialaeesr ULy URIUNALANAIN NN IR 1

ANVTLNLLA 2 TUALAZANUULUY 3 7AL

TANINARDN Buaewnsilh | swinfifide | spnnswasues
(nFw) (nFw) fwile
T1 = B. areolata + NO Seaweed 975.5+£16.6 587.9+82.4 1.68+0.21
T2 = B. areolata +G. salicornia 250 g 977.4x15.1 696.3+86.9 1.41£0.16
T3 = B. areolata + G. salicornia 500 g 1252.0+£29.8 782.0£112.9 1.62+0.27
T4 = B. areolata + G. salicornia 750 g 1248.6+9.8 831.2+120.7 1.52+0.21
T5 = B. areolata + C. lentillifera 250 g 1180.3+131.3 739.2+74.0 1.61+0.34
T6 = B. areolata + C. lentillifera 500 g 1279.5+6.2 729.6+73.4 1.76+£0.17
T7 = B. areolata + C. lentillifera 750 g 1302.8+13.4 795.7+45.1 1.64+0.11

1 v v ! v
AN5199 26 nanARvesresvanuluLialREN s UL N UREBA AN AN TN Inan sl auianzia 2

FUALAZAIMNIWLUU 3 TZAL

TANITNAABN

a % dl o
NANARAANELRAL (NTH)

T1 = B. areolata + NO Seaweed

577.3+83.1°

T2 = B. areolata +G. salicornia 250 g

689.5+87.7%°

T3 = B. areolata + G. salicornia 500 g

773.3+113.0°

T4 = B. areolata + G. salicornia 750 g

826.2+121.0°

T5 = B. areolata + C. lentillifera 250 g

727.4+70.3%

T6 = B. areolata + C. lentillifera 500 g

721.4+73.9%°

T7 = B. areolata + C. lentillifera 750 g

788.9+43.8%°

' A A
MN’W‘?JLM@ S ANLRANENN

T
o

NNl UAAA MR UANAULAANIN N AN LAN AR WA 1T

]

#1AtY (p<0.05)



A9199 27 BRIIN1IFAUTIANNNZ A M NI IO NARBILALNUA LI UIT LU TN MWD LU A LAN

v
Aunnimzialaansldauiiensia 2 THaLazAINNLILULL 3 FTAL

1ANNT siwinan (n5) fngngFuinanIg
naaes | vuminEuu {Wﬁﬂ@mﬁm dwiniiady (.eddussiady)

T1 - - - -

T2 250.0+0.00 520.4+63.9 270.4+63.9° 0.61+0.10°

T3 500.0+0.00 843.5£120.2 343.5+120.2° 0.44+0.12°

T4 750.0+0.00 1,276.4+61.7 526.4+61.7° 0.44+0.04°

T5 250.0+0.00 | 5,487.6+597.2 | 5,237.3+596.8" 2.58+0.09°

6 500.0+0.00 | 4,998.5£131.3 | 4,498.5+131.3" 1.920.02"

T7 750.0£0.00 | 5,776.9+811.0 | 5,026.9+811.0" 1.70£0.12°

UNELWIR - T1 = B. areolata + NO seaweed

T3 = B. areolata + G. salicornia 500 g

T5 = B. areolata + C. lentillifera 250 g

T7 = B. areolata + C. lentillifera 750 g

T2 = B. areolata + G. salicornia 250 g

T4 = B. areolata + G. salicornia 750 g

T6 = B. areolata + C. lentillifera 500 g

AvedeNianerenluresNdlif e fusneiuLansInTiAuanssiuet allad Aty (0<0.05)




A919% 28 WIiNeALIIaMIENLa (N3N) TulianaseaidgsrasausrLnuyuneuliaanis 14

AMTUNZLA 2 TUALATANNUIULUU 3 T2AL

FTEZIIANAADY (TU)
TANTITNARDY
0 15 30 45 60 75 90 105 120
T1 - - - - - - - - -

T2 250.0 | 408.7 426.5 439.5 448.8 466.6 467.5 490.5 520.4
+0.00 | #45.3 +55.2 +68.5 +72.8 +49.0 +49.7 +67.0 +63.9
500.0 620 670.0 710.9 7441 782.3 787.0 797.1 843.5
r +0.00 | +83.3 | £106.9 | £77.6 | +123.2 | +81.0 £77.1 176.8 | £120.2
T4 750.0 | 997.4+ | 1040.8 | 1,105.0 | 1,151.4 | 1,166.8 | 1,205.9 | 1,225.1 | 1,276.4
+0.00 19.6 16.6 3.5 +44.3 +48.2 +38 +22.1 61.7
T5 250.0 | 737.4+ | 964.0+ | 1,195.8 | 1,495.8 | 2,447.9 | 3,855.4 | 4,730.2 | 5,487.6
+0.00 22.8 47.3 +17.3 +53.5 +22.4 126.2 | 2144 | +597.2
6 500.0 | 1,177.5 | 1,279.1 | 1,512.0 | 1,762.0 | 2,449.3 | 3,676.5 | 4,151.1 | 4,998.5
+0.00 | +74.7 +32.1 +11.9 +41.2 +50.3 | +914.1 547 | +131.3
T7 750.0 | 1,337.8 | 1,482.6 | 1,782.6 | 2,182.6 | 2,707.5 | 3,883.5 | 4,564.5 | 5,776.9
+0.00 | +59.9 +70.9 +70.9 +70.5 +26.9 | +331.9 | +487.3 | #811.0

NNEILR T 1 = B. areolata + NO seaweed T2 = B. areolata + G. salicornia 250 g

T3 = B. areolata + G. salicornia 500 g T4 = B. areolata + G. salicornia 750 g

T5 = B. areolata + C. lentillifera 250 g T6 = B. areolata + C. lentillifera 500 g

T7 = B. areolata + C. lentillifera 750 g
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