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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'
UnARta

mﬂ%’l‘*ﬂm (Wolffia globosa) WilLAs (Azolla sp.) wazuuulilalan (Lemna minor) Lwammumm
mmﬂummﬂmﬂmu@ (Oreochromis niloticus) Tmﬂﬂﬂmﬂ?mmmmm‘mﬂuummmﬂmu@mvmu
ANIENG 0.5, 1.0, 1.5 Az 2.0 g dry weight/L iluszeizioan 24 4w wudnBunaueniutaanasidu 0 mg/L
Psrnaslusan lulnsausnesilaneains uasneanaiasniiFuIge4m 6.28+0.18, 16.41+0.15, 7.00£0.54
uaz 8.23+0.28 mg/L AMAAEL wAaNTuMsAnENTAL T warlszANSNINN1IAFLEAR 1M TUR
Tain uA LLameuLﬂmLﬁﬂluﬁmﬁmﬂ@ﬂmﬁ@mmLiw’n’u 1.5 g dry weight/L wsinifluszazioan 24 du
sinmmaaeaiusraziaan 12 1 nudlih wung LL@meuLﬂmL@“nmmim@mﬂ?mmmﬁ;mmﬂuﬁwﬁﬂ
yaulaniials nawmdadniilszdnsnmlunsgedusinenslfaian amnsoantfunndumm lulnsa
794 eaflaneamn uazweanefasnls 0.157£0.000, 0.375+0.000, 0.198+0.010 kA 0.1930.010 mg/g
fresh weight/d AMNA1AL LanIMAReLaadlifiuin i wiuues wasuadadnanansoin ¥ lunnsan

annsmes@aamininyatlaniiald

AdrAny: wminyatantia negadusineinns Taun winues uniaian

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 8.231£0.28
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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mmgmﬂmﬁ@L%\ﬂwqﬁﬁnﬂ“luﬁ@f«gﬁumwimﬁﬂuL?:ﬂmuwmLuium"ﬂﬁﬂ?mmwmﬁmﬁtﬁmmﬂma
ﬁudﬁmmﬂmﬁm’fagﬂmmﬁq geamag uazufa Wuiladeidenasenisdeuuaddonadenlutedos
yenaninsilasudtei lue desuuumu v dsasenisasuutlasanwiand on luassnang
Lflummmv‘iﬂ%mzﬁqﬁﬁﬁﬁmmmﬁgmm?gﬂq LﬁmmﬂmmLaﬂﬁ'ﬂmﬁudwﬂs:ﬂ@ué’qaﬁﬁﬂiuIMiL@u aanada
Lmerﬁﬁlu“] (Dosdat et al., 1996, Lemarie et al., 1998, Xu et al., 2007, Yang et al., 2011, Morgan and
Hicks, 2013, Golombieski et al., 2013) AnnsAnE1199 Naylor et al. (1999) luilan rainbow trout Alanvns
mmimm@@ﬂm Wmm@ﬂmmumm@ﬂmﬂim@umﬂmmvlu‘lﬁmmu (N)2.83% LL@M@@V\I@?@ (P) 2.54%
wanannil Moccia et al. (2007) wudnyatan rainbow trout miu@ﬁmsmLmiﬂmmrﬂﬂmﬂim@uma
819 lulmsian 3.97% uazvlaanaia 2.87% Lu@g@ﬂmmmmammmmxwﬂﬁluimmu waznagwoiad
UFNuge Lﬂummaﬁﬂﬁlﬁmﬂ?ﬁmmmfammimﬂlut,twiqﬁﬁ feazdanasemsiLinvesiiradnemaida
(Johansson et al., 1998, Cheng et al., 2003, Sarker et al., 2007, Morgan and Hicks., 2013) Lﬁm‘ﬂ’mm@
aslulnsiau wazWaanesa Lﬂumﬁﬂixﬂ@uﬁéﬁﬁﬁmmmmmzmu AaalsWaa DNA (deoxyribo nucleic
acid) Waz RNA (ribo nucleic acid) ﬁﬁlqﬁmmzﬁﬁﬁmﬁi@mzmumiﬁqmm:ﬁé’qmm ANsfuAIEillsRL LAy
N19@F19aNIRUgNesN (usu livih uwuag LL@szuLﬂmﬁﬂLﬂuﬁmﬁ’rﬁ'ﬁmmawmmiunwﬁfm@meium@
awnsluumaarin ﬁmimm@ﬂﬂ%ﬁmﬁw@méﬁumﬁ;mmmm Soda et al. (2013) WU Wolffia arrhiza 814190
gaduFunnuenluile lumm uazeaslaneamals 51, 99 uaz 58% RNaAL Azolla filiculoides #1190
aeduiFununeanads uazlulnsiaulsd 46.9 uaz 584 mg/m?/d ANAAU (Costa et al., 1999) Lemna minor
mm‘m@mﬁﬁuﬂ?mmvauimﬁﬂ wazeaslaneawnls 2.53 way 0.18 mg/L/d MNANFL (Zhao et al., 2014)
yananniRTTnTa 3 e fetinnstin s Temidnvinifuemsdndiin uasdndunidesannlaihdiBan
T1l9Fu 40-50% (Fujita et al., 1999, Supadit. 2011, Soda et al., 2013, Panpong et al., 2014) uLAH LS
TsAn 20-40% (Zhao et al., 1999, Costa et al., 1999, Bennicelli et al., 2004, Arora and Sexna, 2005) LAz
wndaanitFunaulalsfu 15-45% (Cheng et al., 2002; Zhao et al., 2015) u@ﬂmﬂﬁﬁqﬁmaﬁﬁLmuLﬂmﬁﬂ
luu@m bloethanol (Zhao et al., 2014) uazunuasnan lumilulangan (Adh|kar| et al., 2015) muuium@
ﬂmzmm\mmmmmﬂivmﬂLW@mnmmﬂﬂawuﬂmﬂ?mmmmmmﬂmmmﬂmﬂmu@m”ﬂ LIANFN]
LAzt LA LL@vLmuLﬂﬂL’dﬂ&l’ﬂﬂ]@ﬁ"ﬁ‘]_lﬁ’]ﬂﬂ’]ﬂﬂﬂuuﬁﬁmﬂﬂﬂﬂﬂ@ﬁu@LW@@@I@NWQAT@QL@E@’W
ﬁwﬁng@ﬂmﬁ@ (Figure1)



ANIANTINHATWIZABNINGT 85

Water meal, water fern and duckweed
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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) wrandamaaesinaiaestaniiaaunn 200 g a1uau 15 fa TutemaunImuuia 98x148x80 cm
nNanaaesnangnsInenmansnislszas anzmatulagnisnems aodumalulatinsyasundidnn
nnganansvls enmadedidaglasttinduas 2 e 1981 09.00 uaz 16.00 W. NeuiNIIMAseALY

U %; v U a [ 3 Z’/ uI/ 3 o a o a dl
811 100% a9 liamIAINLNR nasaniii 24 dalue Asinniesusnyalanfiaangainyaiaiiiaiive
W luiinimeans
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1.2) wistniwsnyaantalaasausunznauyatlataingasinyatadialutieidesdnsnziiunn
Wﬂ@ummmﬂmmmmﬁﬂm APHA. (2005) mmmmmuﬂmemmﬂmwimmqﬂu 65 g dry weight/L
mnuumqﬂ?mmm@ﬂmslzﬂmmema?\mi”mmm 35 cm EURNUARENATN 22 cm AINTANINAAIANWLA
U5 Bunnsnn 1914 5 L uaslfeandiauaaanioan

1.3) QW\?LLNuﬂW?VIm@@\‘iLLuuzﬁuamgﬁ‘tﬁ (completely randomized design; CRD) Taeiaily 5 a0
naneaes tneldyatlantiansedumnuidiudu 0.0, 0.5, 1.0, 1.5 uaz 2.0 g dry weight/L ANNAALLAAZTA
NNINARBININNINARES 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) mawduniann taemumanldtn uwinues uazumdladn a1nunaeinuaaAFasns
IAVUBNAEN NPMWHYIUAT HINIARLEN uaznzRsRLL BN aludmanainFunms 120 L GHRIGR
dsznausaailawn 20 dagiFe 20 danaan 2 uavijuann 2 g azanetin 35 L isludadesiuas 20 mi iy
WHARIEFRIUNT

2.2) msm’?ﬂuﬁwﬂ’mﬂ@ﬂmﬁ@ Tnssausauyailarmnded 1.1 lunmesesd 1 dyadanldi
wangRnuuLhtlaninluannziteentauiussazinnn 24 fu Lﬁ@“lﬁaﬂ@ﬂmejﬂﬂammLﬂuma‘@ﬁuﬁﬁﬂu
stllumam uazasflswasm mmnﬁzﬁ;m udeaniinsmasesiag Nmuﬁ’mﬂmﬂ@ﬂmﬁuﬁﬁﬂizﬂﬂuﬁmmz&qu
1:2 %Vlﬁﬁwﬁﬂ‘ﬁ'ﬁﬂfmw;*ﬁu%ummaﬂ@ﬂ@’]ﬁ@ 1.5 g dry weight/L amiFnasludananadin 1§ Funng 7 L
fearlduniainluimaagawini 700 om?

2.3) MuaunmImasesuugNaNysal lnautaill 4 ganmeaes un mummﬂmu@ dwaTn
mﬂmum@mhm mummﬂmum@ﬂumuum LLa”ummmﬂmu@L@ml,mul.ﬂmL@m WAAZTANIINAASY
FMTMARE 3 51

2.4) Fohwinlatnuuue wazunadladn 10 g Fafurhwminilacn wiues uazuadagnanuns
wutalidung mL’gmmmﬂ;mmiwma@ﬂmﬁ%’uLLMLmemmswmﬁ

2.5) fiushethaimn 3 SushadnnsiBunnsmennsluguen b lilnsau luaem-lulnsay
Tulnsiausn Weaneialuglesslaneams uaznaanaiasmu A1udsaas APHA (2005)

£
°

2.5) fuindeyaniniulnaecliun winwas wazunmiiadnlaadeiinidnaoasasdneiion
4 Ginunis Eiie Denver instrument 31 si-234

Namiwmamuaﬁmszﬁ

1. mmaﬂﬁauuﬂmﬂ?mmmr;;mms’tuﬁwaﬁ'nyaﬂmﬁa

mzmwﬁm:mnmﬂﬁlﬂuu,ﬂmﬂ?mmmﬁ;ﬂ1mﬁ‘°lui§'mﬁmﬂaﬂ@’1ﬁaﬁ@:ﬁummn’m%’u 0.5, 1.0, 1.5
Az 2.0 g dry weight/L Wi wendiefi it ulutaaiudl o uas 12 (Figure 2A) uaneinluszazioan
8 Tu mﬂmmﬂ@ﬂmwmmmummmﬂﬂu‘lﬁmwu (nitrogen cycle) (Parker. 1995) nlFuenlaflad
ﬂ?‘mmmmmmvmﬂ?mmmamslummum 9-12 wRsanntiunenTuflas T Funnaaaaui 0 mg/L ludu
#i 21 “lumﬂmu@wmmummmmummmnLL@NTNLuﬁamﬂ@ﬂmﬂL‘]Juiwmmmumwmumi nitrification
TnanudnBunnduamBuiaaluiud 12 ud@indudl 18 axinnnulasuulasfivautes (Figure 2B)
Panadlulnsaumuinisndsuulaifind wdnietnae s sianimaaes (Figure 2C) aaflsnaawnil
BT UARE AL AN AR (Figure 2D) Lﬁmmﬂmiﬂ@ﬁmmH@ﬂmﬁmmaﬁuﬁﬁﬁﬂﬁﬁmm
eaflavlaamniiniy (Khan et al., 2009) A4 Figure 2E Tmmg@ﬂmﬁ@ﬁizﬁummﬁuﬁu 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. uprnsmsgaduilFainusiaamsluimdnygatlatia uazmaidulavadadn uwuune uaz
wuuiaian

2.1 n’mﬂ%‘ﬂuuﬂmﬂ?mmmQmmi Teldlatn wruwns wazumudadn

m?ﬁﬂmm@mmﬁﬁummmmm@ﬂﬂjﬁﬂ LUAULAY LL@”LmuLﬂmL@“ﬂiuﬁwﬁﬂu@ﬂmﬁ@ﬁ'a‘:ﬁumm
windu 1.5 g dry weightL drunisudnifuszazioan 24 S wuanldftnenTudlanaannimaang (Figure 3A)
Lummﬂmummﬂmum@ummmmmmimmumwuﬂLflua,,ﬂ a1 24 4u Wfl,muau‘llmumﬂ@ﬂuiﬂ@ﬂ
Tuglulasy warazaneslugtlaeslumem Fatwile GunimanesasnuFunadlumem ulnsiausy
aaflanadmp LL@‘VV\I@@W@imwuﬂ?mmm@mm‘”@‘“@mmmmmmiwm@m (Figure 3B-E) N17aAR921891[T01U
lulasiay uazWeanesa iasannfiatnis 3 1l mmmmmmmmi”l,ﬂ%‘l,umnmu‘lﬁm Tnelulnsiaudu
@\‘1ﬁﬂﬁ‘uﬂ’r]‘l_lﬁﬂﬂ%@ﬁﬁﬂﬁl@\‘iﬂﬁ‘m’ﬂwuiu Aaalsflas DNA Laz RNA fmummmﬂﬂ;mfamvmum@mmmm
ABUAY N17AFNA1IRUGNIIN uaTNI9daLATITT9Ru u@n@ﬂnﬁW@mWQ§aLﬂumﬁﬂi:n@uuﬁﬂﬁ'ﬁﬁﬁm
984 sugar phosphate ﬁﬁﬂmﬂ%ﬁwfmmi@ﬂmm@lfaﬁ:mﬁmar phosphorylated organic acid WAZNANIY
i Feeiifausoaiieldainnszusunisamiuedduneluaad e dauansenm sl un gy
(A07 uAY A3aN.2552)

2.2 madularadlath unuuas uazsumudadnluthuingailandia

maFuledlatn wiies wezwuiladn Rudunaennimeaed (Figure 4) TnaiflAn 38.030.42,
58.35+3.51 LAY 28.360.99 g ANNANAL TmﬂLmul,lmﬁmnﬁuimumﬁzgm esanluzemunsinsady
flendunas Anabena sp. FufluamiediTeunusnGuiaunsosislulasiauainainiald winlfumuag
anunsagadusme s lulasauldannndnlai uazuwmadlaiin (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 ﬂizawﬁmwmi@msﬁ'uﬁ'\qmmﬂuﬁ'mﬁ'ngaﬂmﬁa a3l wrUwAY wazwlavan
nsantEanasnems uivdnyalanta Tealdlavn uwiuwes wazudadngadusinaimns

1 [~ @ a a o v 1 o
wodumudadnilse@nsnmlunisanlunm lulasiausn asflsveamn uazvaanaiasuligegainty
0.157+0.000, 0.375+0.000, 0.198+0.010 Wwaz 0.193+0.010 mg/g fresh weight/d (Table 2) FAuuansng
aealuadAtynneana (P<0.05) LANGNNAIN Soda et al. (2013) NlFANEN Wolffia arrhiza Miaesluningde

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 0.000z0.000°  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.

d9Uuan1snAang
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