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n5ldlaivin (Wolffia globosa) WALLAS (Azolla sp.) wazkuuilawan (Lemna minor)
ARTUEIAB1MIS LuUMNNyaUaNla (Oreochromis niloticus)
Using Water Meal(Wolffia globosa),Water Fern (Azolla sp.) and Duckweed (Lemna minor)

for Nutrient Absorption in Fermented Faeces of Nile Tilapia (Oreochromis niloticus)

Agemd uaLlsnl’ uazanTny iy adna
Jirapong Phadungpran’and Somchai Wangwibulkit'
UNAAED

mﬂﬁiﬂmm (Wolffia globosa) WlLAS (Azolla sp.) waziuulilalan (Lemna minor) LW@@WT]‘LIﬁ’W]
mmﬂummﬂmﬂmm (Oreochromis_niloticus) Imﬂﬂﬂ‘mﬂ?‘mmmmfmmﬂumummﬂmu@mvmu
AudNd1 0.5, 1.0, 1.5 uaz 2.0 g dry weight/L iluszazinan 24 JuwudaBunnwenuilaanaaiy o mg/l
Fannslunm winsiaumueeslaneamn uazraaneiasuiiilsunigiqm 6.28+0.18, 16.41+0.15, 7.00+0.54
uaz 8.23£0.28 mg/l MMuANFL MRS ANEANTRLL waTlszANENINN1IAFLEAR 1NN TUR
Tain umL LL@ZLLMuLﬂmLgﬂiuﬁ’mﬁﬂg@ﬂ@’]ﬁ@ﬂﬂ’mL‘inN‘IiJ/u 1.5 g dry weight/L wsinifluszazioan 24 du
vinnsnaaeafiuszazingn 12 3u wodn v i LLameuLﬂmLé‘inmmsmmﬂ?mmﬁwgmmﬂui’imﬁﬂ
yaUaniiald Tneudlndniilssaninmlunnsgeduogannsiaiige axisnansunadlumsm lulasay
79 aeflanaamn uasnaaneiasinle 0.157+0.000, 0.375+0.000, 0.198+0.010 kA 0.193+£0.010 mg/g
fresh weight/d AINANAL LamImAaedLdadliudnlin wues wazumadadnanansaiin i lunnsan

Brunnaandaanimingadaals

AdAty: vavdnyatlaiiia nnagedusinamag liua winies wiadlaian

Abstract

Using water meal (Wolffia globosa) water fern (Azolla sp.) and duckweed (Lemna minor) for
nutrient absorption in fermented faeces of Nile tilapia (Oreochromis niloticus) was studied. The studies on
nutrient concentration of fermented faeces of Nile tilapia were performed at 0.5, 1.0, 1.5 and 2.0 g dry
weight/L for 24 days. The results found that ammonia was decreased to 0 mg/L. Nitrate, total nitrogen,
orthophosphate and total phosphorus were increased to 6.28+0.18, 16.41+0.15, 7.00+0.54 and 8.2310.28
mg/L, respectively. The studies on the growth and nutrient absorption of water meal, water fern and
duckweed in fermented fecal of Nile tilapia were consequently evaluated at 1.5 g dry weight/L, fermented
for 24 days. The results were suggested water meal, water fern and duckweed could be used to absorb
nutrients in fermented faeces of Nile tilapia. The duckweed showed the highest absorption efficiency and
could decrease nitrate, total nitrogen orthophosphate and total phosphorus to 0.157+0.000, 0.375+0.000,
0.198+0.010 and 0.193+0.010 mg/g fresh weight/d, respectively. The result showed that water meal, water

fern and duckweed could be used to reduce the waste from fermented faeces of Nile tilapia.

Keywords: fermented faeces, Nile tilapia, Wolffia globosa, Azolla sp., Lemna minor
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AN

mmgmﬂmﬁ@L%\ﬂwmiﬂnﬂ“luﬁ@f«gﬁummimﬁﬂuL?;lml,mwmmiuﬁﬂﬁﬂ?ﬁmmmm@ﬂﬁﬁmmnma
ﬁudﬁwmﬂmﬁaﬁagﬂmmuﬁd geamag uazufa Wuiladeidenasenisdeuuaddonadenlutedos
wenaniiniswdsudnerihludedeuunmnuiniedwasenis asuul assa i adesluss s
Lﬂu@’]LM@ﬁﬂﬁLLWNﬁWﬁﬂ?M’WﬂAﬁ’]ﬂ@’m‘]‘i@\i LﬁmmﬂmmLﬁﬂﬁ'ﬂmﬁudwﬂi:ﬂ@ué’fmﬁwﬂ,u‘tmmu Waanada
LLmzﬁwﬁlu“] (Dosdat et al., 1996, Lemarie et al., 1998, Xu et al., 2007, Yang et al., 2011, Morgan and
Hicks, 2013, Golombieski et al., 2013) AnnsAnE1299 Naylor et al. (1999) luilan rainbow trout Aldanung
mmiﬂmm@ﬂm Wummﬂmmumﬂﬂ@ﬂmﬂim@umﬂmm”LuImmu (N) 2.83% Laznaanasa (P) 2.54%
ugnani Moccia et al. (2007) Wudyailan rainbow trout miumma‘mLi@imm@ﬂﬂmﬂimﬂmfm
a7 lulpsian 3.97% uazvlaanaia 2.87% Luﬂgmﬂmmmmiﬂ@mmmmﬂuiu‘lﬁmmu waznaswoiad
UFNuge Lﬂummm‘iﬂﬁlﬁmﬁmmm&gmm@mﬂmmdqﬁﬁ FeazdanaramsiLlnvesiiradnemaida
(Johansson et al., 1998, Cheng et al., 2003, Sarker et al., 2007, Morgan and Hicks., 2013) Lfi@\‘l@’mﬁ’]@
awslulnsiau wazWaanasa Lﬂumﬁﬂixﬂ@uﬁzﬁﬁﬁmmmmm:mu AaalaWaa DNA (deoxyribo nucleic
acid) Wwa RNA (ribo nucleic acid) %'qﬁmmz%ﬁmmmzmum@ﬁqLm’wﬁﬁqmm Rl sRY LAy
n19@F9anIRugNesH usu 1 wnuag LL@:LmuLﬂmLﬁﬂLﬂuﬁf’nﬁﬁﬁﬁmwam’]miunwf*ﬁfaﬂ@msﬁuﬁm
annsluuvaiy ﬁmammaﬂ%ﬁmﬁwqmﬁﬁumr;lmmﬂm Soda et al. (2013) Wud1 Wolfiia arrhiza #11130
gaduFunnuenluila lunm uazeeslanasmals 51, 99 uaz 58% MNAAL Azolla filiculoides §1XNT0
aeduiFununeanads uazlulnaaule 46.9 uaz 584 mg/m?’/d MINAAU (Costa et al., 1999) Lemna minor
amnsngadulininuuentite wazaaslaneamsls 2,53 uay 0.18 mg/L/d ANAAY (Zhao et al., 2014)
wenanifimin 3 s feiinnsi s lemidmiuduermsdadin uazdnsunifesan i iiBunn
T1l3#14 40-50% (Fujita et al., 1999, Supadit. 2011, Soda et al., 2013, Panpong et al., 2014) WALASNL BN
TsAn 20-40% (Zhao et al., 1999, Costa et al., 1999, Bennicelli et al., 2004, Arora and Sexna, 2005) LAz
widaaniiiFunoulalsfu 15-45% (Cheng et al., 2002; Zhao et al., 2015) u‘ﬂﬂ@’m‘ﬁg\‘lﬁﬂ’]iﬁﬁLmuﬁjmﬁﬂ
luuam bioethanol (Zhao et al., 2014) uag wuanan lusuulofsan (Adhikari et al., 2015) Fevhulunng
ﬂrn:mm\iummmmﬂi‘vmmL‘Wfaﬂnmn’mﬂ@ﬂuLLﬂmﬂ?mmmmmmﬂmuwmm@ﬂmu@m“ﬂ TIAFN]
uaznstinlath wiuag LL@vLLMuLﬂmL@ﬂNﬂ‘ﬁ@m%‘].lﬁﬁ@ﬂ’]ﬂﬁﬂuuﬁﬁmﬂNﬂ@ﬂ@’]uﬂLW@@@I@N’]MT@QL@H@’VW
ﬁmﬁmﬂ@ﬂmﬁ@ (Figure1)
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Figure 1 Nutrients absorption in Nile tilapia waste excretion by water meal, water fern and duckweed.
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1.1) wrendannaaesiagidsslaniiaaunn 200 g aaua 15 fa TuteAaunIAIUA 98x148x80 cm
nnanaaesinangnvendtansnistszag anzmatulagnisiness aonfumalulatingrasundidnn
ninsaansziia annsindriagiasasinduay 2 da 13891 09.00 WAz 16.00 1. NawiIN1IMaAsaLLALY
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1.2) wissnimEnyarlantalausausnnzneuyatlatantasinyatadfialutieidesdnsnziiann
Wﬂﬂummmﬂmmmmwmm APHA. (2005) mmmmmﬂmemmﬂmwimmﬁﬂu 65 g dry weight/L
anTuna N nayatlanlduauiansenszuangs 35 cm EUNNUARENAN 22 cm AINGANIMAAINNWUA
UsnBaunmsin il 5 L uaslieanaunganonn

1.3) QNLLﬂJum?VIm@@\‘iLLUU@N@NQ?Q@T (completely randomized design; CRD) Taeiaily 5 a0
naneaes tneldyatlantianseaumnuidiudu 0.0, 0.5, 1.0, 1.5 uaz 2.0 g dry weight/L ANNAALLAATA
NINARBININNTNARDS 3 N

1.4) Wivdayann 3 4 Tnafudaetainundnaedanlulnsaulugduanlufian wazuanluis
(NH, "+ NH -N) luimsn (NO,-N) wazrlulmsiaugau (total nitrogen) Waaneialugilessflsnaams
(soluble reactive phosphate: SRP) waz NednWasasa (total phosphorus) AMNATNN9U89 APHA. (2005)
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nsnasasd 2 Anwnisaadusinatmslutitwingalaidauaznisiiule aadain wwuuna
wazumlaian

2.1) mawdzniann taemumanldtn uwnues uazimdladn a1nuaeinuaadFashs
AYLBIAEN NPUNWHVILAT ThINARLEN uazinZisaRLBnadludmanainiunms 120 L Hileind
dsznausaailawn 20 dagiFe 20 danaan 2 uavijuann 2 g azanetin 35 L isludadesiuas 20 mi iy
WWARIEIRBIUNT

2.2) m@m’?auﬁwﬁmj@ﬂmﬁ@ Tnsausauyailarmnded 1.1 lunmesesd 1 dyadanldi
wagRnuuLntlavinluannziteentiauiussazingn 24 fu Lﬁ@iﬁaﬂ@ﬂmﬂ@ﬂmmLﬂums@ﬁuw‘?ﬁﬂu
gi/luimam LL@Z@@ﬁﬁW@@LWMN’m‘ﬁQ@ Mﬁ\imﬂﬁuﬁﬁmimm@m‘imﬁmmuﬁmﬂmﬂ@ﬂmﬁuﬁﬁﬂizﬂﬂuﬁmmqu
1:2 %Vlﬁﬁmﬁﬂ'ﬁ'ﬁmmlﬁuﬁummaﬂ@ﬂmﬁ@ 1.5 g dry weight/L antiFnasludananadin 1§ Funng 7 L
fearldunianinluimaagawini 700 cm?

2.3) ansunummmaaetutuguanyal Tasuiiu 4 ganimaaes liun Swsinyailaniia shvan
mﬂmum@mimm twiinyaLlanTatansuviiag uaztvinaaLlaniadasmaladn uiazganmaaes
FMIMARe 3 51

2.4) Fowinlarnuue waswadlagn 10 g ol ilacn wiues uazumadlagnanuns
wutalidulng ZNLgﬂ\iﬁﬂuﬁmﬂﬁiﬂﬂﬂﬂﬂmﬁ%ﬂLL@QLL@@MWNﬁi?N“ﬁWa

2 5) fusathaimn 3 Sushaaemzisanueaevnsupuestuie hdanau bupm-lulasau
Tulnsiausn Weaneialugleaslanean uaznaanaiasmu a1u3saas APHA (2005)

£
°

2.5) fTunndeyanindulnaaslaiun winwes uwezumisidnlnadeiinidnaatazasdmeiion
4 Ginunis Eie Denver instrument 31 si-234

Nﬂﬂ’liﬂﬂﬂ’ﬂﬂuﬂ%ﬁ"ﬂiﬂi

1. Namsl,ﬂaiﬂuuﬂmﬂ?mmm@’mmﬂuﬁmﬁngaﬂmﬁa

m@ﬂwﬁm:mﬂmﬂ‘ﬁlﬁluuﬂmﬂ?‘mmm@m‘mﬂuﬁmﬁmﬂ@ﬂmﬁ@ﬁ?:ﬁummn’l’m%’u 0.5, 1.0, 1.5
ez 2.0 g dry weight/L wii9n wanlediBanafiaauliugesiud o uas 12 (Figure 2A) uansinluszazioan
8 du mﬂmmﬂ@ﬂmwmmmummmﬂﬂuimmu (nitrogen cycle) (Parker. 1995) n Fuenlaflad
ﬂ?‘mmmmmmvuﬂ?mmmam‘lwmmum 9-12 wAsannTiunen Tuiflgas T Bunnanaauii 0 mo/L ludu
#i 21 “lumﬂmu@mmmummmmummmnLL@N‘ENLuﬁamﬂ@ﬂmﬂL']Juiulm‘wmumwmumi nitrification
TnanudniBunnduamBuiaauluiud 12 udeainsuit 18 azinsilasuulasfivautes (Figure 2B)
Banodlulnsaumuinisndauulaifind wdnietnae nsesinanimaaes (Figure 2C) aaflsnaawnil
BT URRE AL AN AR (Figure 2D) Lﬁmmﬂmiﬂ@ﬁ@@wH@ﬂmﬁmmaﬁuﬁﬁﬁﬂﬁﬂ?mm
eaflavlaamniiniy (Khan et al., 2009) A4 Figure 2E Tmag@ﬂmﬁ@%:ﬁummﬁu%’u 2.0 g dry weight/L
Az lunaluem ulnsiausu esflsvaams uazWaanaiasuiiBuininisazangegauansgoe e
WaAATYN19anA (P< 0.05) A4 Table 1
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Table 1 The nutrients infermented faeces of Nile tilapia for 24 days.

Nile tilapia fecal weight Nutrients(mg/L)
(g dry weight/L) Ammonia Nitrate  Total nittogen Orthophosphate Total phosphorus
0.5 0.00+0.00" 2.51+0.41"  11.99+0.54° 1.42+0.07° 1.87+0.17°
1.0 0.00+£0.00° 3.80+0.12° 12.92+0.01° 2.13+0.21° 3.94+0.24°
1.5 0.00+0.00" 5.03+0.12° 14.11+0.53° 6.08+0.37° 6.64+0.16°
2.0 0.00+0.00* 6.28+0.18° 16.41+0.15° 7.00%0.54° 8.23+0.28°

"Means in column followed by the different superscript letter were significantly different (P<0.05) according to DMRT.

2. uprnamsgaduiianasigamsludvdngailanda wazmsiulavasldds uwuues uas
wuuiaian

2.1 miLﬂ?&"ﬂuu,ﬂma_l?mmmqmms T4l uwuuns wazumuladn

ma‘ﬁﬂmmammsﬁummmmmmiﬂjﬁﬁ UAULAY LL@vLmuL‘fImL@“ﬂiuﬁmﬁﬂmﬂmﬁ@ﬁ'?:ﬁumm
windu 1.5 g dry weightk sunisudniduszazingn 24 S wudnlddtnesnTuilanasnnimaans (Figure 3A)
Lu@\w"1ﬂ‘mvmﬂmﬂmu@ﬂ@ummwmmimmumwumﬂurﬂ 1980 24 U Vl’]IMLL'ﬂﬁJIﬁJLuEILﬂ@F;IubLﬂ@F;I
Tuglulae wavazanaylugiaeslumsm Fauile FuniemaaasazninFunadlume Tulasiausy
aaflanaamp LL@“’W@@W@M?QNNL@N’]M@Q@@LL@”W”@@@QM@@@H’]?V]@@@Q (Figure 3B-E) NN7aAR91891/THNU
Tulnsiau uazwesslass Wesannitaiaie 3 1l mwmmmﬁﬂmmmﬂﬂiﬁuﬂmmuim Tnelulnsaudu
mﬁﬂamﬂumﬂwmmmqmm@:uiu Aaalaflas DNA az RNA mummmﬂmmm‘:mum@mLﬂam'w
Aaauad N136FNENIRUENTIN waTN1TASLAIElLsR u@ﬂ@’mﬁWMW@?@Lﬂumﬁﬁi:n@uuﬁﬂﬁzﬁﬁﬁm
984 sugar phosphate ﬁfmmfahﬁwfamﬁ\n@ﬂmm@lfaﬁ:w’mﬁ phosphorylated organic acid LAZWANIU
iR Faefifasiroai1eldarnnizusunismnnue Asum el wsadiieUaaugnsa i s ungasny
(A07 Uz MaaN.2552)

2.2 madularadlan ununae wazumadafnlutihwingailaida

nsELmredln winins wazuadlaian Mudunsesnimeaes (Figure 4) Inaifipn 38.03+0.42,
58.35+3.51 WAz 28.36+0.99 g MNANAL ‘EmﬂLmuLLmﬁmiLﬁuTmumﬁ@m Hesannlureuuundineadu
flenduaes Anabena sp. Fufliamedideounusn Guiigneisasislulasiauannainiald winlFumuag
anunsagadusme s lulasiauldannnd g uazuiiflawin (Arora and Saxena, 2005, Bennicelli et al.,
2004, Costa et al., 1999, Zhao et al., 1999)
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Figure 2 The nutrients change of fermented faeces of Nile tilapia within 24 days.
(A): ammonia (B): nitrate (C): total nitrogen (D): orthophosphate (E): total phosphorus.

2.3 ﬂs:ﬁw%mwmsgm'ﬁlﬁ'lqmmﬂuﬁ'mﬁ'ngaﬂmﬁa yaslads uuuuns uazumudain

mmmﬁ?mmmﬁ;mmﬂuﬁwﬁﬂy‘@ﬂmﬁ@ Tne i uiuns waziuilaangaduaneivng
wuduudadnidse@nininlunisanlumen ulnsiauson easlaneamn uazweanefasuligegawiniy
0.157+0.000, 0.375+0.000, 0.198+0.010 Waz 0.193+0.010 mg/g fresh weight/d (Table 2) FAuuansng
aealusdAtynieaa (P<0.05) LANAINAIN Soda et al. (2013) FEAnwn Wolffia arrhiza Taesluinge
anguau wundnisgadulumnm uazealsWasmeawinti 0.008 waz 0.004 mg/g fresh weight/d ANAAL
\iuLAERAL Suppadit.(2011) AN Wolffia arrhiza Adeslurin@eannsuunsem wudndnnsgadi e
lulnsiausanuaznedanesasauintu 0.75, 29.95 uaz 2.25mg/L AMNAAU Fujita et al. (1999) Ansn Wolffia
arrhiza Mg luansazane Hunter solution wugndnegadululasiaumu uazWaanaiasuwing 1.37 uay
0.48 mg/L/d MINRNFL Zhao et al., (2014) Anm" Lemna minor ﬁLgﬂq‘luﬁ’nﬁﬂmﬂqmu wugndnsgatu
aaflanegmwingy 0.01 mg/L/d waz Costa et al. (1999) Anmn Azolla filiculoides TutnannuatnARE
wugndnegadululasiaumu uasnaanaiasmuwinil 584 uaz 46.9 mg/m’/d AMNANAL
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Figure 3 Nutrients absorption infermented faeces of Nile tilapia by water meal, water fern and
duckweed within 12 days (A): ammonia (B): nitrate (C): total nitrogen (D): orthophosphate
(E): total phosphorus.
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Figure 4 The growth of water meal, water fern and duckweed within 12 days.

Table 2 Mean absorption of nutrients in fermented faeces of Nile tilapia by water meal, water fern and

duckweed.

Aquatic plant Mean absorption of nutrients (mg/g fresh weight/d)

Ammonia Nitrate Total nitrogen  Orthophosphate Total phosphorus

Water meal  0.000+0.000°  0.102+0.000°  0.252+0.000° 0.133+0.010° 0.133+0.030"
Water fern  0.000+0.000° ~ 0.060+0.000° = 0.145+0.000°  0.079+0.000° 0.079+0.010°

Duckweed 0.000+0.000" 0.157+0.000°  0.375+0.000° 0.198+0.010° 0.193+0.010°

"Means in column followed by the different superscript letter were significantly different (P<0.05) according to DMRT.

dgUnan1snaang
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