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STUDY OF ACTIVATED FACTORS TO MOSS BALL
(CLADOPHORA AEGAGROPILA) GROWTH AND UTILIZED
MOSS BALL TO TREAT PHOSPHATE IN WASTEWATER
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ABSTRACT

To study of activated factors to moss ball growth and utilized moss ball treated phosphate
cause from the dead fish, the moss ball 3 centimeters in diameters were used for the experiment
of activated factors that is addition the P and K elements, CO,, Black Earth soil and the various
conductivities. The moss ball 3 inch in diameters were also used for treated phosphate cause from
the dead fish (1.2 and 8.0 g).

The result of activated factors were obtained for 15 days revealed that filling the
P-element, Black Earth soil, CO,, and adjusted conductivity as 1,700 ps/cm. could increased
diameters up to 1.3 centimeters. The phosphate reduction was found that six moss balls could
decreased phosphate as 12.1 mg/L in the extremely harmful hydrogen sulfide (3.8 mg/L) within 28
days. However it was different from the control (none moss ball), 22.53 mg/L (p<.05). In addition
under the oxygen condition moss ball was increased to absorb phosphate as 7.6 mg/L also
different from the control, 23.9 mg/L (p<.05). This result indicated that moss ball can be used for
reduced phosphate in both conditions that is high hydrogen sulfide but low oxygen and the oxygen
rich condition.

Keywords : moss ball, phosphate treatment, Cladophora aegagropila, activated factor

umin

@98 Cladophora aegagropila v3eendeantioyin amsievea vie wisluy Ju
amiwsn?immim/\Jai‘uﬁ'ﬂué’ﬂwngmtﬁami%Lmz%"’qﬁé’ﬂwmzL“ﬁJWNﬂamﬁL%mé’wﬁmwﬁ
13n71 Cladophora balls 3Au@EMuLazAmNY TeuiiuUseauanusisgUatagiaunsvaleds
HuiideanmsvesiUssnounausamneviaifesihdrinussmadiuiadnaium uarlinalu
madesenumlnglinanialuanmsssunitas 1 wufiues mewmainsinuniadeiiawnsn
nszAuLariIiuameliasysngs amnsandnlulsunaunnaiuaiudents Judiaudifty
wanduustlovidomandnTagussduguar uonmnarumsnuamuiatuwd: wuh amse
%ﬁﬂiﬂuamé']aaqaﬁmﬁu Cladophora sp.1 Sathanldnanuaaaniie (algae ball) (Juijulierm,
2010) IngavshefimuannsavdsansuiseiineenundungnounsiuassWaudasgiiudneil
ihluguarla wezanunsaddadluguald dadumnihamsneuen snanudsiataganunse
rersaniluglésne Tnsamyegidadiovssautiym weamsluthgedsas duamaliAnns
duduuvesamiefiduunasinou demaliirluguaidomulsimeay

nsAnuETngUszasAifiofinwinavesnsifiu P, N, i Black Earth waz CO, luo1ms
L?:m Humic-L GiE]ﬂ'l'ﬁLﬁl%igLaUIWUaﬂmm"la Cladophora aegagropila LAYNAYDIEN NI NBUBALIATS
tripreamsluideidamaainuaine



NIANTIVYTVAYNILUAT AINeIMmanTuazinalulad

7 o o o -~
6 U 12 auuy 1 Wnsrau-dguigu 2560)

/s
nsitbiitsnmaaesendu 2 dunoudsil
1. msAnwiiadeiungaiunsnsedlianioninldnng

118111518 Cladophora aegagropila Lﬁumu@uéﬂamaﬁa 3 WWURAAS Lnasalag
Aeseueueasiuiu 4 gn TuvEnansienaq 7 viviusd fo v3uudi 1 HumicL+P+N,
2: Humic-L+P, 3: Humic-L+P+Black Earth, 4: Humic-L+P+Black Earth, 5: Humic-L+P+CO2+Black
Earth, 6 : Humic-L+P+Black Earth uaz 7 : 1114551 (control) (VSLUURGY 3 %) 9ntuUSuen
st TFsne @D 1,050, 1,050, 1,300, 1,700, 1,700, 2,500 kag 330 puS/cm. MEa1azae
NaCl thnwugnaaessis 7 viamiuusd slfuaadudu 1,500 Lux saon 24 Falus svozam 15 5
Tngmuauansilnflfegssduunfsunsussesnan 15 Yu mnduthamsevesusiaznsus
srfmdusugudnans 3 du (1 B uar ) Menedidademaiedsanusnidiuiu
JuiinHan1smaaed

2. MmsnadeulsEansnnnsiianeannamnUainng

nsmaaesiazutsnmaaeseaniu 3 viviuud T vivuudd 1 nelfamdne
vea trdanoamisluguandifivatnne 1.2 n$u luannigliiueinia vimuudi 2 msldamine
vea Uhiameamaluguaniduaine 8.0 n$u luannzliifinerna vidvsudil 3 msldanse
vea thifaweawln Tuguaiifivarme 8.0 n3u luannzidueinia  Tasusasviniuuduisnis
yaaosoaniiu 3 Yanaaes YavARDIaY 3 91 YAMeaed 71 1 ugRAIUAL (control) AT
hwiinUanne 1.2 nfu uay 8.0 NINEWTUYINAAT 1 way 2 nuddu dauninened 3 14
Uawnne 8.0 nfuusiinenalaguiuan DO Euduegluszdu 4.0-4.5 Tadnfusednssneiaios
{Biene uazinen DO FelaTed DO meter GLEiGZﬁﬂ‘Ua’lﬁﬂﬂﬁl’lﬂuﬁﬂmﬁUﬁf\;ﬁ’lUizﬂ’l 4 8013
yhnsiarmeain uazlalasiaudalud wnq 5 Yu fuiAdes Photometer Orbeco-Hellige 975
MP auAsUszEziaan 15 Yu luvnsmdil 1 dauvinaudi 2 wag 3 insiadmleas way
lalasiaudalnd vn 9 7 Juuasuszezian 28 Tu laeauau DO aglusedu 4.0-4.5 Tadn3use
303 907l 2 inFsun1mnasanileuadl 1 udldamsneuon siun 3 gn duriuguinens 3 i
yanaaRafl 3 iisummaaeunilouyadl 1 Wuiy usldamsrouesa $1uu 6 gn Tudinaanns
NARDAYURLITUYAAIUAY

NAFUANULUTUTINN9@DALAE1Y Oneway ANOVA



Phranakhon Rajabhat Research Journal (Science and Technology)
Vol.12 No.1 (January - June 2017)

NANITNAADY
1. Yadeiimngaulunisnsgduliamieniglinng
oSeuiiouduriugudnanaade e saMBUBAINYINILAT 1 : Humic-L+P+N
(1,050 uS/cm.), 2: Humic-L+P(1,050 uS/cm.), 3: Humic-L+P+Black Earth(1,300 uS/cm.), 4: Humic-
L+P+Black Earth(1,700 uS/cm.), 5: Humic-L+P+CO2+Black Earth(1,700 uS/cm.), 6 : Humic-
L+P+Black Earth(2,500 pS/cm.) Way 7 : sy (330 pS/em.)  sreziIa 15 Fu nudibuge

AN 5 avsiguealinugiTuINNgallaeuiuynnaassduegsltud Ay nieana
(p<.05 ) lngdlArAueNLduEuAUINAILANTY Wiy 1.30 Wufluns fegun 1

ANNYTY (LURLUAT)

1.4

1.2

1

0.8

0.6

0.4

02 I

L .
407 1 107 2 407 3 qa4 407 5 107 6 0 7

yinvesladenseiunisasey
U 1 Andurhugudnanaadsvesaminguoafineiiedlluninausi 1 Humic-L+P+N
(1,050 pS/ecm.), 2: Humic-L+P(1,050 uS/cm.), 3: Humic-L+P+Black Earth(1,300 uS/cm.),
4: Humic-L+P+Black Earth(1,700 uS/cm.), 5: Humic-L+P+CO2+Black Earth(1,700 uS/cm.),

6 : Humic-L+P+Black Earth(2,500 uS/cm.) uaz 7 : 41Uszun (330 uS/cm.) sx8ziian 15 Ju



NIANTIVYTVAYNILUAT AINeIMmanTuazinalulad

7 o o o -~
8 U 12 auuy 1 Wnsrau-dguigu 2560)

2. Mmsneaedltamieveatidaneamaluguaiifivainie 1.2 nsu Tuanigldidy
81N1e

nsnaaedldamsiguea Urdmituguaniiivamie 1.2 nsu luanigldiiiuenie

v o w

WU AveaNAYeIYANARRINTanIIgUea deeaafinIYnAIuANeE i@ Ay eanA

[ [ =

(p<.05) Fapvloainaluiun 15 veayannaan 3 e 0.35, 0.76 Lay 2.43 ANEIAU AI5UT

U

2.5

/ ——198UDA 3 9N
1.5

/ /\ —|-10dAUDA 6 N
1 // \ —pe—control
0.5 V/.\

O T T T 1
0 5 10 15

srggm (Ju)
nnewe: Usunalalasudali 0.042 fadnsusiedns
5UN 2 msSeuiieudreas (PO,) ludideeUamiiuainie 1.2 nuseun 4 dns 210
3 gannaes (Yanaaesd 1 ldavsieuea 3 gn yavegesd 2 ldamsieuea 6 gn uay

annaesn 3 lilldamsieuea <control>) lusseziia 15 Ju eawln (Hadinsusiedng)

3. minpassiiamseueatitameamsluguariifivarme 8.0 n3u Tuannzlida

81N1¢
nsneapdiaueveatisaluguaiiiiiianie 8.0 ndu luannylidueinea
wuhAmeaATYAMAaRIiavIIBUea ldweamndniiyaruenesitiddnymeaia
(p<.05) Bsemloawlsluuil 28 vesyANAABIAMIIBUDA 6 N 3 gn uATYAAIUANEA 12.10,

14.53 uag 22.53 fadniufedng Aua1du fagui 3



Phranakhon Rajabhat Research Journal (Science and Technology)

Vol.12 No.1 (January - June 2017) &

35

30

25 //\\s\‘

20 —o—10dUDA 3 gN

15 ~B-1DHUDA 6 QN

/ —
10 / / —pe—control

0 7 14 21 28

syezlIan (Ju)
g Usinalalasiaudalil 3.8 Sadniudeding
gﬂﬁ 3 mMswWguLiguAeaws (PO,) Iué’l,?aumﬂmﬁﬁﬂmmﬂ 8 N3 feLn 4 Ang 97N
3 yamaaos (yavieaesil 1 ldamseuea 3 gn yamaaesil 2 ldamsiouea 6 gn uaz

gannaadi 3 lildamsieuaa <control>) Tuszeziia 28 Ju veawln Hadniusiedng)

a. maveaesliamsiovea vriavleals Tugaifvainie 8.0 n¥u Tuanigiis

9107
nsnaaasliamieuea vidmirluguanfifiuaine 8.0 nfu luannefuena
m"mlaaLWmmawmmaaqﬁﬁamiwuaa ﬁ@hv\laaW\Imﬁ'}ﬂ’mmmuquaéwqﬁﬁaﬁﬁﬁmquaaa (p<.05)
Fermoannlutuil 28 vesyannasIaTIBULA 6 gN 3 9n LavyARIUANTIA 7.6, 9.4 uas 23.9

[ |

fadnusofing auau Aagun 4



NIANTIVYTVAYNILUAT AINeIMmanTuazinalulad

80 Uil 12 atufl 1 Ginsau-figuisy 2560)

30

25

) //Q/\:/‘
—o—10AUDA3aN
15 /’\
/ \._.\\ - 10EUBAGHN
10 \:

wpe=cCoNtrol

0 7 14 21 28

srazan ()

e Usunadlelasioudalyl 3.8 Tadnsusiedns

sUN 4 malTeuiisuameain (PO,) Tudideslamiivatne 8 n3u seun 4 dns luanie
\We1ne (Yaneaesi 1 ldamsieuea 3 gn Yanededh 2 ldamsiguea 6 gn uag
yaveaodi 3 lildansneuaa <control>) luszaziian 28 Tu Weawls (Hadnsusedns)

a3UuaITalig

PNWANTNARBIANYITITUNTLAUNTRTYVBIEMIIBUBR WU N1FEIEMIIEUDA
Tdesluewns humic-L (a15878in) finsiiuneaneawazusumnsiliiidy 1,700 lulas
Funsiiwuiinms ifisf Black Earth uaismnziieaiiu CO, Wiionseduniaaiy astensziuls
awesnyiiuanuenligeis 1.3 wufsns fawidssamsnelussesnaniies 15 Ju iesan
amsevdaiiasaiuladunnlusssunnd wui lusseznan 1 9 Woandiuauedios 1
wuRluas Fanmsiiameanedatienseiunisainsalsiiuess Jae1afdutielunsiuifeua
dwielrinaelsiiadio eliluuinsendunaszimeuasilimassyvowuhemnnidenadosiu
MsAnwveIiIfng vTylns59A LazAsiuR nsulueans (Khuantrairong & Traichaiyaporn, 2010)
naIMafinUSunaneanesatinarensiiunsnanalsiiuessaesamseln (Cladophora) Tng

ANMI18HANASTIUYS UNNTUMNUSUNURaINANDaN S AN ALNINTU



Phranakhon Rajabhat Research Journal (Science and Technology)

Vol.12 No.1 (January - June 2017) 81

MnanadeuUsEansnmmstidaindsanawnaine wui amdievea 3
UszavnmlunsasSinasieaisin aedelisuammieuea snazdainnisgadurleamsite
Tasaiulmnn dwaliusinameansluianin anasegrednauianmirfivneendiou
suus uag anmihfifieondauifisae Tuanmivanihzuuss Uiinalelasaudaliigede 3.8
fiadinsusedng  AnuawIsavesamsisuea lunisgaduneamandadivssdvsnmasaunse
anvloawsluszoznan 28 fu aunde 12.1 JadnSudedns (@mieuea 6 gn) vauzfignAIUAN
Aoawingafia 22.53 fadnsusedns Fadudnuasiirevosamsiousa Aiflmnamuniugs
wiloamhenFefimivhluddliannsnegsealuanmihmuild  Sudugaiulunsiamie
vea wlimuauUiinamealsluan i o, uusswardimmduivanlelasaudaligs
¥ neiamizesdadioogluanmiiooniioudiome wdshoifiunsgadureamnldfitetu ne
wuhannsnaneawlsluszozia 28 fuaunde 7.6 Tadnusiodns vazfiyaaruau Ameas
g9t 23.9 fadn3usiodns wansidslivinamvsieuea snnifissweuaregluaniniloandiau da
asUsznounealesagniudeulviiu ssUszneueawlilutiinamnn aaensunsmelawuuld
sonduinldiiussavsnmesnduuisgnihluldoendladansdurddioasrmdsnudmsunis
andumoavio¥a luannylifluas TsbswanroaualdfBsiu aonadostunsfinmves Wong
& Clark (1976), Birch et al. (1981), Painter & Kamaitis (1987), Bootsma et al. (2004) LL.ei¢ Higgins
et al. (2008) N&NY31 @M Cladophora sp. fean1sileanesadielfidutadelunsiasuivln
TngnuimnihiiUiinameaefagaueaunsnazauoaefaluwaduiniy

MnuanTaaesuandliiuhamineuen aunsaidaneasliansany dun
anmeifllelasiaudaliidgs usoondlaus uazanzifoondaugs

REFERENCES

Birch, P.B., Godon, D.M. & McComb, A.J. (1981). Nitrogen and Phosphorus Nutrient of Cladophora
Research and Management in the Great Lakes. Proceeding of a Workshop Held at the
Great Lakes Water Institute, University of Wisconsin, Milwaukee.

Bootsma, H.A., Jensen, E.T., Young, E.B. & Berges, J.A. (2004). Cladophora Research and
Management in the Great Lakes. Proceedings of a Workshop Held at the Great Lakes
Water Institute, University of Wisconsin, Milwaukee.

Higgins, S.N., Malkin, S.Y., Howell, E.T., Guildford, S.J., Campbell, L. Hiriart-Baer, V. & Hecky,
R.E. (2008). An Ecological Review of Cladophora glomerata (Chlorophyta) in the
Laurentian Great Lakes. J. Phycol. 44, 839-854.



8 zﬂjmﬁé’fy&JﬁjmﬁgWisuﬂzﬁwﬁwmmam%uazmwiuiaﬁ

U 12 auuy 1 Wnsrau-dguigu 2560)

Juijuljerm, R. (2010). Utility of Cladophora sp. TR1 in the algal ball formation to control the
water transparency in the golden fish aquarium. Facultry of Science and Technology,
Phranakhon Rajabhat University, Bangkok (in Thai).

Khuantrairong, T. & Traichaiyaporn, S. (2010). Efficiency of Carotenoid and Nutritional Values
Production of an Alga Kai (Cladophora sp.) for Economic Utilization (I). Journal of
Fisheries Technology Research. 4 (1) 54-64 (in Thai).

Painter D.S. & Kamaitis G. (1987). Reduction of Cladophora Biomass Tissue Phosphorus in Lake
Ontario, 1972-83. Can. J. Fish. Aquat. Sci., 44, 2212-2215.

Wong S.L. & Clark B. (1976). Field Determination of the Critical Nutrient Concentrations for
Cladophora in Streams. J. Fish. Res. Board Can. 33, 85-92.



