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Efficiency of Hydrilla (Hydrilla verticillata) in Water Quality

Improvement
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Abstract

The study of Hydrilla (Hydrilla verticillata) effectiveness in water treatment was investigated
using completely randomized designs with 4 Hydrilla densities: 0 (control), 30, 50, and 70 plants.
Each plot was experimented in round cement tanks added with sandy clay on the bottom. Fifty
liters of canal water was then filled in. Along 6 weeks of the experiment, each tank was aerated
with no water exchanged. Results showed that there were no significant differences in values of
temperature, pH, dissolved oxygen, conductivity, alkalinity, hardness, nitrite, ammonia, phosphate
and biochemical oxygen demand in every treatment (p > 0.05). However, the experimental plot
with 50 hydrilla plants showed the best tendency in eradication of phosphate and improvement of
biochemical oxygen demand at 86.00 and 45.73 percent, respectively. On the other hand,
the experimental plot with 70 hydrilla plants showed the best tendency in eradication of ammonia
and nitrite at 65.00 and 66.66 percent, respectively.
fadadny  : avsevanszaen MaUiuUseRuaTNn AT
Keywords :Hydrilla, water treatment, water quality

*Qmwuﬁfif%’ﬂ?umUZinﬁjffﬁéﬁﬁWSBﬁf}ﬂr kittima.va@gmail.com, kittima_v@exchange.rmutt.ac.th 193. 08 1621 0782



mailto:kittima.va@gmail.com
mailto:kittima_v@exchange.rmutt.ac.th

1. unth

Hhatfufimsfnwmaassifiothiizthsnls
Uszlopiludunsdsuygsnanminluug
AnsidnsigemslutnAusg1suninans
Wonnanafisthiiruainsagadusigems
Tuhifterhsnlflunsnseiioln Fenszuaums
manfifunumddglunisidnsinems
Tuunaadlel (Gumbricht, 1993) 8an579
ownsitiegluthgasuiuygenmnmliaiy
T Tagfipdnfifisnseudtaunsayivyys
Aaunmihle U Tanane amsenesele uag
sumdian Wusu (5988 uazanuna, 2547;
WS uazAauz, 2652; Foroughi et al., 2010)
upnantl nsldimh Wumgeduuazidnsn
owstuhiiuasfvasads ludesddansed
Tumstsuuqenaami lirelfiAnansnndns
lidudunsvdouysduazdnd wazddunu
Msffunsfien FasansununsUiulys
Aaa el

ANWINYRNNTLION (Hydrilla verticillata
(L£) Royle) ufinl@i (Submerged Plants)

D%

sianideiinuldmuunaainsssumi dnoglu
A Hydrocharitaceae 8ahu1a931n a6 wa
Tuanegfldth T ndamnfufupy sansauan
wasuisuasigdu q nnthldlaunse fedu

' °

viaadgsnuazyinafee I NN

o o

Fefildann WeowsvuisufuRounuazfizu

'
=]

Aaudy 9 laseadrensluvesddu wazluas

q

] '
aal P

fidheann Weldazaufnpdislunmsngeialy

D%
°

11 (§119, 2633) \flosanamiemenIzen

Sadufis AfdnwauzasRIyiiene wazdl
ANNaInTa Tunsdsusaiadyldiiusgned

JsasIsIMsiaddd uns.ws:uas Ui 9 adui 2 Auandu 2558

(Langeland, 1996) IeavnaliaInsnanig
nszsenfinsveneiiug nszanzegfluduindoy
1od vldlunaneyszmaiseaudedymans
wninszanevessmInrdadiduduiuinn
ety msthamsremenszseafidufis
Famledne waziinnuaunsalunnstius
IWasadulaladluaninuindauunfnu
Uszansamlumsuiuygsaaanmh el
nuisriaiinasgslsaonanmin 1
UszAnsmmlumsmdnsinenstuthlsniall
Foyaiildaunsaliduuuwimeiiazhamning
wrenazsan indsuldlusunsusuygenanm
thluuvashieanngusy sufaunasihan
5yuTA Wetiwanveadeiivsuluth uaz
Wuwwanslunisansdunulunisysulye
Aaanisialy

2. ISMSsnaasv
2.1 msiIwumsnaasv

ASANBYIZANBAINYDIAIRITIUNNY
nszsanlunsufudqenmainin azeiiy
AMINAABIMULFNBE19aUYT] (Completely
Randomized Design: CRD) las¥innn5u

(9

PANAADY A9l
BaAIAY : lilinthansenenszsen

gan1Inaaesdl 1 : Jndrainsnenis
A32IBNAWIU 30 AU

Fan1INAaesdl 2 : Jndraninenig
A3238NAWIU 50 AU

gan1Inaaesdl 3 : Jndraninenie
A3238NAWIU 70 Fu



RMUTP Research Journal, Vol. 9, No. 2, September 2015

Feluusazgamnaaasaziigatnoeneas 3 30

(Replications)

2.2 msdutumsnaaan

YNaRIYNINNITIONYN 10 EBUFLUAT
Wiingn WiedeeuAIn LdETifRue
Wlusredudnauifiduniuguenane 59
wufiwns uou 12 lu Fauduniuiuss
wsiazensfintalafumiisatunaags 5 wuRiuns
wazdinsiAnidhainaaseiedndszysdna
U3u1915 50 a0 (f?]”sl,muﬁﬂﬁﬁmnﬁamimm 9
wosgury) lnglundazganaassazyihmsiing
annsaldnszanpdufuiidusegefinng

° '

ANUIITZYSHNNTZAINNAUANNATUIUA UA D
NuRAUE e adunInaaaduszeziiIan 6
fansi Tasdfinnsliameawazliwasudneun

ANDANINAABDN

2.3 misus:iduprumwin na:ides1Bud
Us:anSmwmsriwa

Uszidiunuanih Tegvinnsinsngd
DN (Temperature) wazsunaeonBiaud
a:mﬂuﬁw (DO) $eLA39Y YST in Corporated
550 A ansdunsadusne (pH) #ae pH -
meter §u pH PAL fanaiinih (EC) s
\#3049 EC 300 YSI Environmental Ansiiusng
(Alkalinity) A3NNN32A9 (Hardness) Wadwn
(PO, Tulpsvi (NO,) woulaile (NH) uaz
Uuasandiauiiuuaiiseldlunistasaans
d199un3¢ (BOD) muddimsnziives APHA
(1992) Taes TR IZRADUAITNARDILAY
PuyNINaans (§Uavas 1 ﬂ%\i) Wuszes

a1 6 etk

Uszidiudszansannlumsmdnuanlule,
Tulnsyi Woanass wazuIunueandiaudl
wafisslddasaansansdundd lnsfunmy
gm3 (Borges et al., 2003)

E (%) = [(Cb-Ca)/Cb]x100

E = J32ANSA NN (%)

Cb =AU UTUVBNFIABINT
ADUITNIZUY

Ca =A3UUTUVBIEIABDINT
NAUT T2V

2.4 msdinstidoya

Fayafitathuniaeianuulslsu
NNLEYR (One Way ANOVA) azyinmsidJay
JisnanuuananewnIrieasnslyaneis
Duncan’s New Multiple Range Test (DMRT)
fisziuanuBasiu 95% (atuddy, 2542)

3. wamsnaaavua:=dosniwa

3.1 msus:uprumwin naziosiud
Uszansmwmsrida
NMTUITEUANIITADINRAUAN

thaaaaiis 6 dUnsilunngenaaeswosaming

yenszseniitaeslusnediusnauiifidusin

Augnane 69 wuiuns Inslafumnien

JunInege 5 Lsuding wazfinsidiutann

ARBIUSNIAT 50 ART WU ANUDIRUUAN

aglumag 21.740.01-27.6+0.07 asraifoa

sandiauiiazarsluthaglugae 4.99+0.20-
9.04+0.07 faanIusiedns Adunsadu

Ay lugae 7.63+0.01-8.86+0.03 AL

Y lni19glugae 0.64+0.00-1.05+0.00



vk
i . .
’4& 21SASIBINSHA:IDE uns.ws:uas UR 9 adui 2 nuehdu 2558

TalasBuusowuiwng ansdussaglugag
50.3+2.82-148.3+3.71 fadniunodng
ANNIzA 190y luTae 160.0+15.40-430.6+
11.27 fiadn3usodns Woswnaglugae 021+
0.02-2.00+0.00 fadn3usadns ulnsviogly
279 0.25+0.01-1.87+0.25 Na@niuandns
wouladooglugae 0.06+0.01-0.58+0.15
flaan3usedans wazU3unaeonBiauiivuaiiGe
Idanaapansdunidoylugag 1.2140.23-
5.86+0.19 fiadn3usindns Fefoyanmnmih
fivnnsAnmlunsazganiinaaseliuans
ANULANF NN NENRAADANIINAADY (p>0.05)
(el 1) usidlefansanannisdmeine
AaAWNTANNATUSAUUTINAIs R YN
fifisthannsagasululdlddeiae ansusznay
Tulasiau (ulasv wazwoululs) waznoams

[
o '

wulugrvinevesmamaaseiivudliuanaslu
gpdifinsiinghanusnemenszIenynyagen
Tuzaruauiililatindrannsnemenszsenin
azid991an A%31819N5EININNINATY

s I lUrumenadial gl

mssuiulndedenalirsinananasiug
1Jmsﬁ@wqmﬁwmmmimam (Spencer Hag
Anderson, 1986)

fmsuyszansanlunsianueuludy
Tulnsvi Woawln uwazuSuneendauiiuuaiise
18y paanaa1sdunsy a1nn1s3AsIen
\WosiudUszanSamueesmsman wud g
AwAudiliiinsingranstenienszsand
dazandammaindm Aadu 0.00 0.00 45.90
WAz 24.55 wWasidud auaIfy Fannass
fingransennenszsensiuay 30 fu 8
tsz@ndainnsnnan Asdu 60.00 55.88
84.00 waz 0.00 LWasiBud auafy duln
AMINAapeitinga s enenIEIensIuIu
50 fiu fuszanSannsman Aawdu 50.00
32.95 86.00 waz 45.73 \WaslBus auafy
LLa:mmwwamﬁﬁn‘*ﬁwmmiwm\imziaﬂ
A 70 fu TUsedndannsindn Andu
65.00 66.66 85.00 way 18.71 LUn3iHus
AUSITY (AT 2)



RMUTP Research Journal, Vol. 9, No. 2, September 2015

A998 1 ANINRTINNAMANIN

FANIINASDY
. Tsitinghannsna findrawdne 30 au Hndramse 50 Au fingrandne 70 au
AMAINLN : : : :
Sudu 52WINY Sudu 2RI Sudu 52WINY Sudu 2RI
NAaDY NAaDY NAaDY NAaBY

Temp. (°C) 24.40+0.00" 25.59+2.03" 24.40+0.00* 25.77+2.08" 24.47+0.01° 25.35+1.92 24.50+0.03" 25.85+2.01°

DO (mg/l) 5.24+0.24" 7.95+0.61° 5.43+0.19" 8.16+0.56" 4.99+0.29" 8.27+0.62° 5.14+0.25°
pH 7.73+0.01° 8.34+0.20° 7.63+0.01° 857+0.23" 7.63+0.01° 8.51+0.19° 7.63+0.05"

EC (us/cm) 0.55+0.00* 0.75+40.17° 0.55+0.00* 0.74+0.17° 0.54+0.00° 0.67+0.13" 0.55+0.00°

Alk (mg/l) 125.0+7.7° 87.5+48.3"

148.3+3.7* 62.0+413.7° 146.6+6.42° 67.5+11.8° 145.6+5.5°

8.38+0.60"
8.61+0.23"
0.73+0.17°

65.4+16.7°

Hard (mg/l) 202.3+1.7° 289.4+91.3" 205.3+11.3" 279.7+96.1" 208.0+5.4" 260.4+59.0° 199.0+10.0° 276.9+92.6

PO43 (mg/l) 2.00+0.00° 0.76+0.49° 2.00+0.00° 0.31+0.09° 2.00+0.00" 0.30+0.18" 2.00+0.00°
NO,- (mg/l) 0.67+0.00" 1.32+0.67° 1.02+0.00° 0.60+0.33" 0.88+0.00" 0.46+0.31" 1.08+0.00°
NH,_ (mg/1) 0.20+40.00° 0.30+0.25° 0.20+0.00° 0.13+0.08" 0.20+0.00° 0.12+0.07° 0.20+0.00"

BOD (mg/l) 2.02+0.24® 3.35+1.37° 1.83+0.07* 3.34+1.37° 2.23+0.13" 2.84+1.36" 1.87+0.05"

0.31+0.12°
0.55+0.41°
0.11+0.05°

3.49+1.37°

AU ANRRLANU LA IR U AU NESTIAN Y waneINTANNBANANAUNNEEH (p<0.05)

Wadssfiuannwes duddszansan
mamdnfildaznudn geuauiilifinsiing
andnenensrsontuiuualdulunisinda
woulady Tulesyi wasweawamninluge
naaswngaibifimstingiannsnemenszson
widufidndunainFnyssansannlunisindn
vaUSinapandauiinuafiSelfdasaaisans
sunsdluganiuau (hilntramsny) gendnlu
Ueganaansisenaduifinsnannliunmmaass
finslianenanaLIandsHain iU
pandlauiinuaiiseldtesaauansdunsdls
AeTinaaANIMAADINIRATUSIADIRTVD
amedaniullegresiaias danalwan
37U Lﬁaﬁuaﬂmmiwmm 51D TTIAe
Anwlunnyanaassduwiliuanas Tnyge
NAaRTItinaNnI1ENIeATEIONIIUIN 50 Fiu

fuurldulunisidauazantSuaves
Woamaldunniign asannfidnuszandnm
nafdngegadndu 86.00 wWosidusd B
Ailsiganinlumanaasses udsng waznng
(2553) fivnmaansldaindienienszsan
tifathannnsiasstatasifisuluszoudn
mudsuiensulgenaamhinoiansy
#9NILIRAEINTAANYS U BN D E AT
azanothldigegaifios 2049 wadidud uas
NWARBYRY 1338 (2553) MivhAsneadlae
T amspnenszsontnindnsunisaes
Saufunsapsamesiuszuula woi Tuns
T amMemNIZIDNANURNLLY 2.5 ASY
faUsinastn 1 &as asnsathdaneang
flazanetnle daly 21.28 Wosidusviiy
Toe Wang et al. (2008) lssneeuinansngy



yanszIanananIanasulosmaligegnai 286

[

fadnsusailansy

A1999 2 Y52ENSAINA1IANARYRNEINRT 1Y
WINNIZION

UszdnBamnisindn (Wesidus)

Apumih Tsitlnga  dngh fnain findn

amse @ sy andne

30 AU 50 AU 70 AU

NH, 0.00 60.00 50.00 65.00
NO,- 0.00 55.88 32.95 66.66
PO43' 45.90 84.00 86.00 85.00
BOD 24.55 0.00 45.73 18.71

=0 1y a

Tnenszuaunsgadunanaziiadunigly

'
al

6 Falus uasiinsgeduiigegaluaa 30 wiii

Y 9
>

w3n edUSinamgeduiuegiusziuniny
diudurewlaamnSusudsasiduiladsidday
Tumsgady uenanntiu Tuganmaassilsid
wnliilumsaaesndiauiivueiizalddoy
saneansdunidldunniign Teefidszansam
Tumsananu 45.73 woesilus usieild
fnindl Swdnwal (2539) Meeuliluansld
smspmenszIantuiufiguih uwysziivg
Wiethiaddyanguru g1
nsugatszsruduszuziaan 90 Ju lawld
svEmensTIanAiTiimIn Sudy 79.34 N3N

aunIndnreandauiinuafizelddoyaany
a158unse Ansu 84.00 WasiEus

suganaansiitintnamsnemenszsen
dwau 70 fu Swusldulunsidnueuludy
wazlulasildanniign Anwdu 66.00 uaz 66.66

P 1%

Wosilud susdy Faueanaeiuf udisng

JsasIsIMsiaddd uns.ws:uas Ui 9 adui 2 Auandu 2558

WATAMY (2553) [A31891UINNNTNAADNLTE
dwIErensEIantnataInnaEean
azfisnluszunihnyudsufiesuyenunm
thiiUszansan anuUSinaaswenlindy waz
Tulasviflazarethldgegaifive 32.24 uaz
17.54 WasLEUR MUY Waz 35380 (2553)
a8 Mmeasslfansiemensesen
Upthansunsiaessaniunsaesdainas
luszuvte Teelfamsienensysen Ay
AW 2.5 N3 siaU3anesin 1 805 anansa
ihauesluflowasliulag Anduy 11.98 uay
72.96 WasiBud auasy Tneauszansan
Tumsidnsnewnsasiigavdesduddiiady
mmﬂ%mmﬁmmmﬂuizuum’l’nmﬁm%m
showmgdRsihlienfldannmmeassunnsng
fu (19341, 2553) uawslunanimaansluasl
ATUERSANYBNUITENEANNNIANANEAB AT
YPIANNINYNINNTLIDARAAFINANANUTY
Aounthil wsiiflafansanunliiunsidasig
WS LUANTIN azﬁudwmmwmamﬁﬁmi
Hntramsemenszsaniiuuiliulunnsindn
snoms (worlufle Tulasyl wazwasina)

= '

Andmamuaudslifnmsiingramsny

4. asu

AANANITNAGDILEASIALRUINE TSI
wrenszsandiszansnmlumsusuygenanm
i (wonlandly Tulnsyt Weoawln wazeandiau
fnuafiseldyosaatoansdunssd) Taonns
Hngramsenienszanaiuiy 50 au Sk
Tulunsidanaann wazanA10anBiau
fuveiizeldyepaauansdun3dls Andu



RMUTP Research Journal, Vol. 9, No. 2, September 2015 @

86.00 waz 45.73 WosIGuUs muafy dau
nadngransnenIenIzIenauIY 70 AU
Fuuldulunmsidaueuludflswazlulnsi
19 Anu 65.00 waz 66.66 wWasidud s
fd fadu awsemenszsendaiufizin
Snoiafanansahludszendldliidugsslemd

Tushumstuygenaamilssely

5. naanssuus:me

uitsdversvquanzinalulad
mawnwasTilnsaduayuglnsal sanufl uaz
anAlldmIUNuIAY

6. 1I9NaA1S9DD

59t pUUTY wazaura Asdlnyad. 2547.
matwadsnusulasldszunyesa
Aufiwh: Tmaneuazanemenszsen.
89PaUASUNS 26(5): 749-756.

Syanwal wAUIINNa. 2539. UezAnSan
vo9RUaT waz sndremenszanly
asthiaddsanngusy. Anendnus
USPu1dInerdAlansNnITuae.
RAIN T INEN L.

WSl niuadia, duAT uedTY, uaz
suvy wiviyadia. 2552. mstiiatin
Tumsidssanasalaslinssaliia
anut. AN FONUWIYUATARIW
n¥np1nsdsraedndn, asuyszus,
NIENTIBNYATUALHANTAL,

1596 nduwa. 2563, Rpdpinfimunza
dwiunsideedaines (Carassius

auratus) Tuszuvla. mendnusySuan

INVIFNEATUANT TR, A1VINIBFNERS.
WA INYIAYFNVATUATUNS.

4719 FANE. 2533. wysadlsih. anedan
WONWFNEART. AUZINLFANENT. AFIUNIN:
URINLIAYNYAIAEAS.

pifudty HausITi. 2542 NANNITINGUNY
MINAABY. NMAITIFNA AL INGFNERS.
NIUNN: UAVINYIAULNLATAVERT.

APHA, AWWA and WPCA. 1992. Standard
Method for the Examination of
Water and Waste Water. 18" ed.,
American Public Health Association,
Washington, D.C.

Borges, M.T., Morais, A. and P.M.L.
Castro. 2003. Performance of outdoor
seawater treatment systems for
recirculation in an intensive turbot
(Scophthamus maximus) farm.
Aquaculture International 11: 557-
570.

Foroughi, M., Najafi, P., Toghiani, A. and
Honarjoo. 2010. Analysis of pollution
removal from wastewater by
Ceratophyllum demersum. African
Journal of Biotechnology 9 (14): 2125-
2128.

Langeland, K.A. 1996. Hydrilla verticillata
(L.F.) Royle (Hydrocharitaceae), “The
Perfect Aquatic Weed”. Castanea 61:
293-304.

Spencer, D.F. and L.W.J. Anderson. 1986.

Photoperiod responses in monoecious



JsasIsIMsiaddd uns.ws:uas Ui 9 adui 2 Auandu 2558

and dioecious Hydrilla verticillata. Phosphate biosorption characteristics
Weed Science 34(4): 551-557. of a submerged macrophyte Hydrilla
Wang, S., Jin, X., Zhao, H. and F. Wu. 2008. verticillata. Aquatic Botany 89: 23-26.



