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Abstract

Study on suitable plant in constructed wetlands (CWs) added with local earthworm for
treatment of effluent treated by biogas system. The CWs devided into two flows consist of
vertical sub-surface flow (VSFCWSs) and horizontal sub-surface flow (HSFCWs) constructed
wetlands planted with 3 emergent plants Vefiveria zizanioides, Typha angustifolia L. and Cyperus
alternifolius L. and used only earthworm as control. Daily batch feeding and sampling the outlet
every 3 day for a total of 66 days were compared. Results showed that V. zizanioides had highest
efficiency removal in both CWs which suitable for conjunct with earthworm in stage 2, hybrid
system (HS) of VSF and HSF flows. The V. zizanioides within earthworm in HS were compared
by only V. zizanioides HS. Results indicated that HS of V. zizanioides with earthworm was better
than the only V. zizanivides HS. The HS of V. zizanioides with earthworm can removed COD
(91.42%), TDS (61.31%), TSS (98.40%) Nitrate (71.31%) and Phosphate (96.34%)

Keywords : swine wastewater, constructed wetlands, hybrid system, emergent plant, earthworm
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Waste sludge produced i wastewater Lumbticulits vanegars Sludge reduction was 774 during Hendncks etal. {11}

treatment plank

Waste sludge produced in wastewater
treatiment plant

Effluent of activated sludge process

Shudge from wastewater water

Sewage of domestic shudge

tarthwomms
Domestic wastewater {asessment of roxicity of
ammoma on carthwonm in vermi-biofiltration svstem)

Liguid waste products from dairy industry

Domestic wastewater sludge

Secondary hamd effluents from Gelating Indistry
Raw sevvage

Treatment of seweraze and sludge

Domestic wastewater treatment

Lumbriculus vanegatus
Lumbriculida hoffmeisten

Branchana Sewerbyi, Limnodnins

Lumbriculus variegatus

Fisenig fetida

£ fetida

E fetida

fumbricws rubelius

E. fetida, Perionyx excovaiis,
Eudrillis eugimae

£ feada

& fetuda

the process

TS5 reduced up to 99% afier
treatment

Worm eflectively removes major
pollutant from sfudge

There was dmstic impact on studge
146.4% reduction m first stage),

{08 {more than 80¢% removall and
HOD {more than §1%) during the process
20-40% sludge converred into worm
biomass and nitrate as well as nitnte
removed efficiently

thy b salt coneentration may cause
damage to earthwonns m vermilltration
uss

Removal of 5 day BOD by 98%,

COD by 80-490%, TS by 40-92%
dunng the process

Sigruficant reduction 1 pollutant
duning vermistabilization process
Decrease i (UD by 90% and BOD

by 89,

Removal of COD by 80- 90% and

BOU by 808 during vermi-iofiltmtion
Kemoval of COD by 81-86% and

BOD by 90-98% duni ng vermi-biofiltration

Removal of (0D hy 55-66¢ and
BOD by 47-65% dunng process

Elissen et al. [ 14]
Weiet al {15]

Song e al. [16]

Buys ecal [17§

Hughes et at_ [10]

Sinhaetal {3}

Wang etal. [5]
Ghatnekar et a, [i5]
Sinha et al |19]
Xingetal 120}

Xing etal. {2 1]

1301 : Tomar 182 Suthar (201D)
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7.7

72

pH

6.7

6.2

48

51 54 57 60 63 66

=== influent
—~fg= Vetiver (V)
= Typha (V)
== Cyperus (V)
i Earthworm (V)
@ Vetiver (H)
ot Typha ()
e Cyperus (H)
Farthworm (H)

M 14 mIlasulasmterludealszfvduun lnamuuuias (V) uazuuiueu (H)

5111108 (Chemical oxygen demand)
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msihtanivewdsazans (Total dissolved solid)
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Nitrate 16.0-31.0mg L
Phosphate 72.0-205.0 mg L
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5 2 ; N e
arevesindendiszuulinioglugi 7.4-7.7 Hansnanes wud Uudeisy

9 ]

= o o @ A1 A o = oA
sryuivseasguunmmindimfeadamnygansnaass laenslaounlnifiiesves

1 ¥ ]
flailszAngmlganahudnsmfums @y ldifendn (Vetiver + EW) 1u Tuna Tdudindis

Uszangnilgnuaudniiaseaufies (Only Vetiver) Asandlunini 18

weepme I flUIETIE
—F— Vetiver + EW

. - A A < Only Vetiver

Days

A 18 mseldeuudlasiesluiislsyAufuuundy
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51hia@)eRA (Chemical oxygen demand)
L As Ay = 1 t 1 s =
v loAnitszuuiiaiaglugag 529.3-676.3 un/o. wansnaasenu Dailssavg
supwauidgava udniwsumaay ldReudu (Vetiver + EW) dunsanaad led 1dana
Fatlseaugnilgnifoanaueln (Only Vetiver) TnodislsgAvguuumay Vetiver + EW and 1
Tod 1d%00a 81.20-91.42 duiissedvilgangudnifissediufien ana1d lod 143 ooz

77.63-86.81 (N WA 19)
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5 600 -
S~ i
Eﬂ
E’ 400 - e i flUent
O i
O 200 - D\ » —g--Vetiver + BW
e =9 i Only Vetiver

Days

mwn 19 myulfsunasan® Tod ludalszAuguuumey

msindamya wdiazaie (Total dissolved solid)
' o A oy s 4 a 4 & ' '
AwedsazaeihgszuuiialseAuguuunauiiaioglugig 730.0-810.0 wn./a.
1 = =y a a; B2 1 LY =y 9 A =y
wan1inaaed wudl dedszdufuuunaufidgavgudnisvdunisi@ay 1dideudu
; 1 <4 = 1 = { =
(Vetiver + EW) onsnasmvosudsazatsldandnfalseaugmlgnifieanaweln (only
h p=:} = o . 4 < Yy
Vetiver) IaeiielszAusuuunds Vetiver + EW anf1wouivazaiy 14300as 28.76-61.31
duialsrauduuunauidgavawdn (Only Vetiver) flosognufen aasasiozaisld

$ouaz 26.02-55.55 (A1WH 20)
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mwd 20 maffouudasavesdsazaolualssAuguunmern

1511 UAN U0V YINABY (Total suspended solids)

U

' =3 { = 4 t 1 v
fveudaiuassiungsruulslseAuguuumauiiaied luyig 66.7-206.7 un./a.
1 =) = o a:; 9/ T ar -y 9 A =9
Han1snaasIny i Tedseanguuusauidgangiudnisufiunisidu ldinouau
’ [ a3 1 “ o’c{
(Vetiver + EW) auisnanaivesudaiuane ldaniielseAvgnilgnifsanal wrn (Only
Vetiver) Tagfiailsz@uguuuneay Vetiver + EW aaa1vesuisuviunoy ldsouay 59.97-98.40

v = A d P k) = 1 = 1 < vy
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96.60 (A7 21)
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w100
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nsthtian luasn (Nitrate)
a1 luesnihgszuuialszAviuuurauiiaiegluag 16.0-31.0 un./a. wan1s
=1 a o = 9 1 a =y 3 A = .
naaoanud Jalszdnuuuranidganaudnssutumsiay ld@oudu (Vetiver + EW)
ansoaam huasn ldaniidelszAugntgaiosna ura (Only Vetiver) Tnefialszang
c ' Yy 1 =] a o =t
LUAREY Vetiver + EW aaf1 luasn 183 ovag 54.88-71.73 daudialsz@uguuunauiilgn

v wdnipseidon aan luasn 183osaz 38.23-61.36 (MW 22)
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mwit 22 msasumlas luasnlufialss Auguuuweay

msthdamvleavla (Phosphate)
' d’ 9 v = o o P | T ]
aleaaiidgsruuinlsshuguuunauiinioglugie 72.0-205.0 Un./a. #AMS
v = e = v ' o a 9 A a .
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WUUHAY Vetiver + EW aamoalaldToans 80.21-96.34 dauiinlszAvguuunaniialgn

naurnelsse1fon anmeomaladouny 68.18-90.57 (1WA 23)
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q' [ = o Z, a_"i ] = oy 7 ¢': =
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a 2 o i oo , A a A d s as a2
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= o
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(VSECWs) Lazuuaueu (HSECWs) a1u1snand1d lod laangatsieaas 66.09 uaz 67.92
AUAIY F98n31N1INABBIUBS Tomar and Suthar (2011) 318911 U3z FNTn YD
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NUTAAM 108 nkiosdony 45
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HaE 42.59 MUAIRY B9ANTIMINAABIVBT Tomar and Suthar (2011) Fnsnaasdlaginii

. 4 a < o y 1
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1 %’ H 1
2 oZounz 99.80 ualusOUVBINITIULT 2-4 YoIMITNAaD EINTnaAA 1B Iaz a1
= 9/
Wesegaz 50
= = < Yo a 2
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Y

(HSFCWs) F1R1f w1 vaudn (Vetiveria zizanioides) suninaasweniwminasy lddes
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