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Efficiency of Forage Crops for Domestic Wastewater Treatment

by Vertical Subsurface Flow Constructed Wetland
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sEnINasrezAULiel (P>0.05)

ABSTRACT

The objective of this study was to investigate application of forage crop for domestic
wastewater treatment using vertical subsurface flow constructed wetland (VSF CW). Pangolar
grass (Digitaria decumbens), Atratum grass (Paspalum atratum) and Buffalo grass (Brachiaria
mutica) were planted in VSF CW. Efficiencies of these species for pollutant removal were
evaluated. In addition, growth, nutrient accumulation rate and yield of each species were also
examined at each harvest period. This work gave promising result that the VSF CW fed with
domestic wastewater at 20 cm/day or 100.6 /day of HLR had potential for domestic wastewater
treatment. Average efficiencies of the VSF CW for removal of COD, TSS, TKN, NH;-N, NO,-N and
TP were 70.42, 32.31, 80.48, 24.54, -932.48 and 41.66 %, respectively. Atratum grass showed the
higshest efficiency for COD, TKN and NO,-N removal and Buffalo grass showed the highest
efficiency for TSS, TP and NH5;-N removal. However, statistical analysis showed that efficiency of
each grass species for removal of all types of the pollutants was not significantly different at
P=0.05. Average nutrient accumulation rate of root of Pangolar grass, Atratum grass and Buffalo
grass was 0.0061, 0.0142 and 0.0110 ¢ N/mz/d and 0.0041, 0.0095 and 0.0048 ¢ P/mz/d,
respectively. The nutrient accumulation rate of root of each grass species was not significantly
different at P=0.05. For above ground part, average nutrient accumulation rate of Pangolar grass,
Atratum grass and Buffalo grass at each harvest period was 0.0273-0.0285, 0.0410-0.0496 and
0.0238-0.0423 ¢ N/m’/d, and 0.0146-0.0208, 0.0220-0.0326 and 0.0167-0.0216 g P/m’/d,
respectively. There were significant differences between studied species at 1" and 2" harvest for
nitrogen accumulation rate, and 1" and 3" harvest for phosphorus accumulation rate (P<0.05).
Moreover, there were significant differences between harvest period for nitrogen accumulation
rate of Buffalo grass and phosphorus accumulation rate of Pangolar grass (P<0.05). Average

relative growth rate (RGR) of Pangolar grass, Atratum grass and Buffalo grass at each harvest
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period was 0.098-0.149, 0.107-0.171 and 0.109-0.160 per day, respectively. There were not

significant differences between RGR of each studied species and RGR of each harvest period.

Average dry yield of Pangolar grass, Atratum grass and Buffalo grass at 1" harvest was 372.2,

608.8 and 673.0 ke/rai, respectively. The average dry yield of those at 2" and 3 harvest was
388.9, 560.3 and 429.9 keg/rai, and 318.4, 965.5 and 602.0 kg/rai, respectively. It was found that

average dry yield was not significantly different (P>0.05) between studied species and also

harvest period.

Adnfny: Jalsefivg nsUdaudeyueu viegomsdnd 5190 NanEn

Keywords: Constructed wetland, Domestic wastewater treatment, Forage crops, Nutrient, Yield
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0.0232-0.0358, 0.0284-0.0776 way 0.0218-
0.0410 ¢/m’/d Auany Tnediszeziiuiient A

AN uTuvaslulnsauilanneaiuag9d

v o w

o o gy Y aa ! a d'
pruadu nagiionsinisazaululasiau windu - dedAneana (P<0.05) sewinsuliaiie (15199

0.0187-0.0366,  0.0440-0.0587  uwag 0.0180- 1)

2 o v ' ' v v
0.0260 g/m”/d sua1au 1newua AIAULTNT

M19199 1 ANRAEANULTLTUVBISINDIMTHAL SNTINTaEANTI9 R IS L leldadiumilafiuvana))

amnsdnilussuudlssfvgussinnmilnaldnaluiuana

Nitrogen Phosphorus
Nutrient/Forage type
Pangolar grass Atatum grass Buffalo grass Pangolar grass Atatum grass Buffalo grass
Concentration (g/kg)
st
1 harvest a R N A Aa 3
7.72+0.79 6.73+0.17 6.28+0.74 3.96+0.20 3.86+0.31 2.48+0.39
(60 day after operation startup)
2nd harvest ABD Aa 8b b
& 4.69+0.71 5.79+0.67 3.70+0.63 3.65+0.42 2.61+0.42 3.04+0.59
(40 day after 1 harvest)
id
3 harvest Aab Bb Bb A 8b B
nd 6.16+0.81 3.43+0.83 3.36+0.76 3.52+0.38 2.25+0.11 2.39+0.08
(40 day after 2 harvest)
Accumulation rate (g/mz/d)
1" harvest B A Aa Bb A B
0.0285+0.0048 0.0410+0.0023 0.0423+0.0053 0.0146+0.0021 0.0235+0.0012 0.0167+0.0024
(60 day after operation startup)
2" harvest 8 A B R
st 0.0273+0.0075 0.0487+0.0068 0.0238+0.0039 0.0208+0.0026 0.0220+0.0042 0.0197+0.0042
(40 day after 1 harvest)
3@ harvest b Bab A 5
nd 0.0294+0.0052 0.0496+0.0207 0.0304+0.0082 0.0167+0.0003 0.0326+0.0108 0.0216+0.0022
(40 day after 2 harvest)

Note: -Mean values+SD are shown for species treatment.
-Mean values within each row followed by the same letter (capital letter) are not significantly different for tested species at P20.05.
-Mean values within each column followed by the same letter (small letter) are not significantly different for each harvest period at P 20.05.

-Sample size (n) = 4
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uenandmsnsavarlulasiauluiiode
vemghemsdaiildannnfiuiensad 1 uay
2 9zHAUANANAUTEHINTTANYLAY (P<0.05) 63
WU onsin1sazaululasiauvesngivu dan
wansnsfusEninssrefufedieg (P<0.05)

Lﬁaguqmmimaaq ANULTUTUVD
Woanesalusinvesng/unslnan mﬁwazmwé’u
WaZNEIVU A1 LAY 2.565-3.958, 1.202-3.221
way 1.601-2.385 g/kg MINAGU Wil wuinsan
vomgundngn ngrevnsdy wayneau i
nNsazausIne v INeaneda winiu 0.0031-
0.0055, 0.0034-0.0135 ey 0.0033-0.0062
o/m’/d muanu Tagsnvemeerasidu flens
msazauveaneialnoiadsgeninsnvemaivy
wagvewnelngn muaeu ag1alsiany wunde
liunnsnsiueesiidedfgn1eada (P>0.05)

Tusverdl 1 vesmsfiuiiien odedou
wileRuvemmgunslngn ndeynsda uazng
U AAANTUTUYRINeaNDSA 1iNAU 3.753

4.198, 3.611-4.273 Wway 2.034-2.886 g/kg

AINEIAU LavilonTinsazauneanasa Lvinnu
0.0126-0.0166, 0.0226-0.0253 way 0.0139-
0.0192 ¢/m’/d auasu Tusrezifiuiead wu
AN ULaLERTINTavauNeanesa im0
unnasnuegNlded1AYn1sadd  (P<0.05)
Seuiaiiy (Insedi 1)

Tusvesd 2 vesmsifiuiien Wewdedy
wiloRuvomdundlngt nherasdy waznd
YU GA1ANNTNTUYBIpaNesE 1NAU 3.203-
go/kg
PINANNU Wazdlonsinisazauneanesa Lvinnu

0.0183-0.0237, 0.0184-0.0278 wag 0.0159-

4.072, 2.255-3.212 uay 2.511-3.674

0.0241 g/m’/d S (157971 1) Taewudn

AMUTUTULA BRI N TaZAUNDANDTAVDIVIE U6

v o W a

avwila danldunnaneiuedeiidodrAgnieads
(P>0.05)

Tuszezdl 3 veanaifuiien leediu
witeAuvemgunslngl naeras sy wazngn
U dA1ANuTuYeIneanasa tindu 3.134-

3.886, 2.156-2.373 uay 2.308-2.507 g/kg

[

ANUa1Iey  warddnsinisavauneanasa winu

0.0163-0.0171, 0.0222-0.0435 uag 0.0191-

0.0238 ¢/m’/d MU (A57971 1) Tnenudnan

AMUTNTULA BRI INTAZAUNDANDTAVD IV U6

o

azvie dAnanseiuog Nlded1Agnieaia
(P<0.05)
UBNIINAENUI DRIINTAazaNnoanesa

luilloeromgromsdninlaainnisiiuines

v
o

AT 1 way 3 AAAnNeeiuegNTuE1AgyNI
ANATTNINWTANYLAL TINUI1 BRTINISEL AN

weaesaluileidovemgunslngn dAuanang

o w a

fueghaiifuddymneadfsyninszezfuioe

(P<0.05)

3. gnsInstAulnduNnSLazUSUIUNaNER
95115 A ULAdUANS (RGR) voIngn

wralnan MEIeLRTIAN LATNYITU  Aaon

SEOEIaNTIv0 N1SANYY SN 0.096-0.154, 0.106-
0.178 uar 0.108-0.163 per day muddu &
WU A1 RGR wesngemsdninnazrinlusses

utAgaedy dalduansefunieadf

'
a0

(P>0.05) v8dz#l A1 RGR V83N 10 1380190

2 o

eI NHsTazAUNgILANA9NY Janliunnang

o o

Aupg19lusdAN19ad® (P>0.05) WiuLRgIiu

<
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A3 2 NANANNIATININVDINE 1D TER S

Forage type
Parameters Unit Pangolar grass Atratum grass Buffalo grass
(Digitaria decumbens)  (Paspalum atratum)  (Brachiaria mutica)
Fresh yield kg/rai

1" harvest (60 day after operation startup)
- 2" harvest (40 day after 1" harvest)

1,591.3+340.1
1,657.1+339.0

3,202.4+5.6 2,231.0+140.3

2,654.8+156.0 1,448.4+25.8

-3 harvest (40 day after 2™ harvest) 607.6+75.4 3,903.4+1,408.9 1,251.2+262.6
Dry yield kg/rai

- 1" harvest (60 day after operation startup) 372.2+87.0 608.8+25.1 673.0£11.8
- harvest (40 day after . harvest) 388.9+111.5 560.3+23.6 429.9+9.2

- 3rd harvest (40 day after an harvest) 318.4+45.8 965.5+395.1 602.0+89.8

Note: Mean values+SD are shown for species treatment, Sample size (n) = 2

nsudnnatinmlugunandnumdnan
YOIRGILNILNET NYI0LATIAN wazngIvu Tu
Y89n15LAuLAL TAwraTU 1,350.8-

3,198.4-3,206.4

szuedl 1
1,831.8, Wy 2,131.8-2,330.2
ke/rai auansu Tuszesdi 2 vesmsiiuiien e
Wity 1,417.5-1,896.8, 2,544.4-2,765.1 U@
1,430.2-1,866.7 ke/rai muau wazluszesil 3
YoIMIIAUAEY SRty 556.3-661.0, 2,907.1-
4,899.6 war 1,065.5-1,436.9 kg/rai MIUAINU
(P59 2)
nswAnatanlugUnarEmimdnus
vowmgunslngn naezasdu wavngvu T
s3evdl 1 90IM S AUAY) Ay 310.7-433.7,
591.1-626.6 Wagy 664.6-681.4 kg/rai aua1sy Tu
Sevdl 2 909msiAuLRen A 310.1-467.7,
543.6-577.0 Waz 423.4-436.4 kg/rai HIUAINY
wazlusvaydl 3 vesnsfudes Sawifu 286.0-
350.8, 686.1-1,244.8 uay 538.5-665.5 kg/rai
AU (157971 2)
V’T’qﬁwudwmﬁwasmsﬁu fiusuamandntmiinan
LLagmawémﬁwﬁfﬂuﬁqqnﬂ’hmﬁwu WAZRLYI

wwalnan muddvu Tuynsseviiiuies snviuly

Asiiuiganfusn anudn nghvuiviunm
wandntnidnuisgenimdgnesassudntes
SRANCLERPT miwémma%amwﬁﬂugﬂmawﬁm
dminanuarkanantmnuiwemghomsdas
w3 wie luudassvesfuies Susualyl
unENeiuegsiited A NIEta (P>0.05) Tuvue
il miNamma%mﬂwﬁﬂugﬂmamﬁmﬁmﬁﬂamLLaz
nawAn U sremgewnsdn Tuladeat 7
svanfiuiefiunnsnaiutiu wuinddaliuanas

AusglidedAgyneads (P>0.05) WwuLheaiu

(15199 2)

a L4

dyuuazlvnsal

1. Uszansnmnisuininvasssuu
Undsnirendinisuivaannulaing

21MN5ERIT9 3 lle JUSHaALLTNTUYeY

P v
a1

waarsUwauanas lngdndendanisunda fan
a & a [N
gaungiiduluniuaninessueid waglddana
nsgnuseAuatRveuardwIngeudu o lu
WAV V19T SUD9AT pH FInuITAITEIING
6.21-8.01 waragn1eliinueiuinsgIuuIieaIn

91A17 (NSUALETUANAMEAWINADY, 2547) B9
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v a1

AMUUALTLA1 5-9  Ynderainisiita @1 DO

o w aa

497U wazuansingegaildedrAyeaia (P<0.05)
Waiguiu a1 DO Tudndeneunisuindn @

N ¢

49AAABINUNITANAIYBIUSUIUAITIUNTIN
Yudenlutide sl Usunas DO ludidendanis
v1dn 18UadRantsanawesUsunannudenis
aaﬂ%mulumﬁsiaaamw%mﬁaugmamwaq
aerobic microorganism %ﬂ%umﬁam‘aamamm
vaaslasanizarsdunsgivudeuludde
Thues venannty Suanidianinuindouves
sruuthdaisesuaelsl aerobic microoreanism
anunsavimindlunsthdaldegiadud
ddendanisunda flen COD anas @
Wunaannnisanaswesassunididuieuly
Yude Fsnnsanast Aetuldannnszuaunstide
wanenszuIunseaety Hun nszuIunsnIesd

¥ v
a = o

WnTurazuduluaniutunsoslazsiniy lng

v = |

JannTeuazsniivigYignseuazgaduans
wrauaesly il asduniddiunilinzegluzuves
aswwuaey fatunansesiiAnluszuuisean
3 A1 TSS A1 COD wAzA1aNTBUNIORYINAR U
3 9 Tududede (Klomjek and Nitisoravut,
2005) WBNIMTLBIINNITNTBIUAT NTTUIUNTEDEY
aanevFoidsusulaegdunidnieluszuy Adu
nszuIunsiid1dyedranidefitivanusuim
asduviadlui lnensdesvesaunislasianis
ngudildoendlaulunisineu szvinisasy
ansBunssudildnandnduansusynoudedulve
LifeliAananszyusedauinden Jsansuszney
wiantiy 18uA H,0, CO, uavdu 919U NHy-N &3
szidsuguluidululasiaugududely eegly

AN LT AL

svvudaszhvgussianinlualdinlu
wwRsiivnsine fianeesUssansamlunisan
TS aglutaaninaseming -325.00 4 99.10% T
vaneds luvnswarazwudn T5S Tudidedisiiunis
U drrgeninA1ves TSS Tuhiderdeunisuia
%mzﬁmwmmzwudﬁwummmam TSS ‘1'7i
Vudeuluddeladifeuiamun vl esainnis
Tnavestidsnislusruulunuanasinle Tss Tu
dndsgnnselifissnvesiisuasannses
vianvatevuiaiusgliluszuu Tuvusvesuds
ﬁgﬂﬂiaalima?huawLﬁmqumaamaaﬂmﬂ
szuvTuvarlavasndsdadunisifivdrves TS
Triuide wavdsmavihliuseansammstdnd

& v | A o
mmua‘uim IG]EJLQW'W1U‘U’N‘VI?HSUEN“UENLLSN

o o

wyruaseludndsnaunisinUailami ag1als
&

=]

finnu aewudAmnududuiigaiaaves Tss Tu
ﬁwL?i&ﬂ'?imumiﬂﬂﬁ“@mﬂLL‘anmﬁﬂmmié’mﬂLWias
vty fareglunasiuinsgiutifaineiang
LAZNITIATEIUAIUANMTIEUITNTI19IN VY
thnindeguey Sesamuliien Tss laiAu 30
my/l (nsduadununmaaninden, 2547) Ing

nudn 1SS Tuddenaenisvrvailansening 1.0-

=

22.0 mg/l M3l Atadeves TSS Tulndskiunis
UnUnanudasngromisdninaazasiin a0

NN 25-3.8  mg/l Feliunnanaduegnall

€

ydFgn19adia (P>0.05)

a

TasgAvgusziminvaldnaluwunf &

=

UszanSainlunisan TP s¥nie -151.80 09

72.15% 1agUseansAnluni1sana1nnus Uy

299 TP Tudude vesulasmgro1msdniudas

aa

wila darliunndrsiuegelded1Agyn1ada

(P>0.05) wilunavady ANUed TP tud L @enaenis
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o = '

UndnagiiAngandt frves TP Tudidenaunis

o '

Y1UR AT NUINAIANNLINTULRAYYRY TP Tu

v
°o

Ydenaan1svivn da1anan aedsves TP Tu

ot

= ' o 1 =

Undgnaun1sundn waslAunndiaiuegnal
Todrdanieadn (P<0.05) Tnsdndefidiuns
Urdnanulasgionmsdnd daranududures
TP 581313 0.20-1.42  mg/l Feagnalsnas
mmgmmuaumﬁiwwﬁ’lﬁqmmwuﬂﬂﬂ’m
ey fitmuslihfsnssuuiidamiide
YUy foAves TP LAy 2 me/l (nsuAtuAy
uaiiy, 2547) laewudl AudNduees TP Tu

b2 '

TumsUIUnNLUaMmE 10 IER TLAaz

=,
=)
AND
(a3
=b
>

yia darldunndrsiuegeldedrAgynisada
(P>0.05) 13l n1sasranulszdnsninnisan TP

o

Aa 1 a < =
NUARAAUUU LUUNALUDINI1NN1TaRA TP U89
S

seuudaUseRwgtu LuUNSannl8nTEuUIUNITNIE

<3

menn el uwazdinnitliadiestn lne TP ign
idnanunsoAuanngundsld lneanizilieing
T¥5zuuvnialusregaisniuiy wseiinnsinnig

faoluszuusgreldmunzay (US. EPA,  2000;

Kadlec and Knight, 1996)
svuudessivsuszianirlnaldfaly
wafs fuszansninlunisan TKN, NH;-N Wag
NO,-N FENIN 19.40-97.62, (-378.95)-97.84 uaz
(-3,421.00)-60.00% aua1su lagusz@nsninnis

am TKN, NHs-N uag NO,-N ‘U@QLLU&QMZI:’]@’]W]?

dniusiazviln danldunnansiuegredidednAgnig

v
o a [

0@ (P>0.05) AUNTUYas TKN  Tuddaua

o w

A15U1UALA1AAALALLANA19E190TE AN AN

o

@0 (P<0.05) wlatguiual TKN Tud@enaunns

a A

U1Un lagundenciunisvnrdnannudasngn

gmsdns TA1 TKN 51979 0.28-15.68 me/l 3

laiAuAnunasgiunuaumIszUIBinfisanens
VNUTHANLAZUNIUIA d1SUenA1UsEIaN N 7
Mvualidianlifiv 30 mg/l uazlaiAuAminsgu
AuANNIIEUIBifisnssuuT S A gury
ArmrusilsienlsitAu 20 me/l (nsudaaiununm

[

Aanaon, 2547) Tnearududuves TKN  lu

a °

‘fwL?{EJ‘V;mumimﬁ“@mﬂLLﬂaqmﬁwmmsé’miLL@iaz
win darldunndediuedreidedrAgyniais
(P=0.05) WuLAziu

Armnududuaes NHoN lutidends
nsUNUnliANanalLazLAnaNeElitedAgynIa
adf (P<0.05) WlewisufuAivues NHN  u
duderounistrde Tnetddeiiiaunisvidaan
wUaIng 191915803 A1 NHsN - 521379 0.28-
19.04 mg/l lowiauiiisupues TKN wag NH,-N
Tuhdendensthda avnuin Arwes TKN 7insaa
nwulmedmlngiduAives NH,-N 110031 organic
nitrogen (ON) Wl wudnideiiiunstadnen
wamguuilen NHoN - sndndudediiiunis
ﬂwﬁmmmwaqmﬁmwm%u waznUaingn
undlnan audsu Tneruadevos NH,N ludide

Arunsirdnanulasmgiou daaininaaae

'
a A o

299 NH,-N Tudidefiiiunisindnannudasme

[ a

Lnalnan egnalitedAnie@Da (P<0.05)

o

' 1%

ATAULTUTUTDY NO-N Tuldenas
150100 HA1lAgLadg L NUTULATLANA19DE193
Hed1Agyn9ads (P<0.05) WaliisuiuAadeues
NO-N Tuuntdensunisunda vinlwnuian
Usgansanlunisan NO-N vasszuuiAIAnauy
= v a Pyt a
mimEJLwlf\]iﬂLLaaLﬂumamﬂﬂizmumimaaugﬂ
Yasbulnsiauiiuee atlindefciunisiidnain

wasng e sdnd da1 NO-N 5811374 0.06-3.40
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me/l Tnemuiduduwes NOAN ludidefiiuns
Uninanulasgienisdnindazsiia dadlal
WANANAUNNEDR (P>0.05)
mstralulasiaulneszuutidatiide
wuudsuszivg Wunsrviunistidanamadiu
AMYAIN LHU NTTUIUNITNTOILATANAZNOUTD
a198un3duviuany Feiidunislulasiawdu
93AUTENOU N1szneveskonlulivnazfing
Tulasian wagnIszuIuNMImMINTINMIngNISAATY
WlHlaedis uaznisiasuguveslulasiaulag
AunIdnavszianiléuaslilieendiau
(Vymazal, 2007; Koottatep and Polprasert,
1997) Wit ufuan1izuindenvesszuu lag
lulasiuitvudouluindedy sxgniudsusuly

=

mudIRUYeINITgesaateniensitisusl lay

N oA o

Msvimihiivesqaunid mmé’mmmﬂ?{augﬂmn
dunsdlulasiauluidusiunsdlulnsiau #3ell
Sdunsidsuguanaduiifiviinisasaaialu
miﬁmﬂﬂ%y’ﬁﬁ Ao 21nan TKN Tdidu NH3-N Ly
NO,-N anud1au Fathu 9nwansAnRINUIn A
o1 TKN Tuthidendimsiriaiidnanas Saduna
annsanasveriesunidlulasiau (ON) uay
NH,-N vilUszansnmnisan TKN ae95guuiiean
Wuvan wudenfuussansainlunisan NH,-N
Fanuindalaendeduuin wazvilidives
NH,-N Tuddevdsnistdnlnewnasiidanas usl
idgluszuuagldsu NHAN dsnmadsugy

a

993 ON 1Uidu NHoN Fauanaliiiuinssuull

Usgansangelunisan NHy-N 719 NH;-N fidlag

U

winluidenesunisuidn uay NH,-N MlUdeusy

=]

1191ANSEUIUNISEREAANy ON Tuiwde vy

Usedndn1mnisan NO,-N vesilasmg1o1msdend

nnuindanduau uaznuiimmnuiduduedses
NON Tutidevdansvniindidiugetu dalald
wnedsssuudalseavglifinszuiunisan NOAN
Tudnde widuwaideanainiinisudsuguves
NH;-N Tuidu NO,-N SLu'iJ%mmﬁgjm’jmwam
Lo ﬁy'qﬁ Unuuea NO,-N Wunasauwes NO,-
N uag NO,N dadusuitliiafiosuasinisiaoy
sUAUNAULUN198nI19 NO;N  wag NON ag
AADALIAN ANUSUNTTUIUNITIUNNTEN NO,-N 984
seuulalsefvg Aen1sunluldlaediy wagnis
Wasugulddululasiauufa drenszuiunis
1AYN15Y1191U984 denitrifying

denitrification

bacteria  @9.Yu anaerobic microorganism

a A

agnslsinnu losannasranuinindeiiniunis
UnUndlen DO Aeud1ege 39AMd1 anaerobic
microorganism  tusguuldanuisavinaulsegis
WuUszansaiwin ﬁﬂﬁmitﬂﬁwgﬂﬁua& NO,-N
Tuidululnseuiadatuldies
IngasUagnunsesuudelssivgusvian
dlvaldisluwuans fugnugnemMsda ifiunnsing
mutica)

A3 wie As v (Brachiaria

ne19enI16U (Paspalum  atratum) hagnel

P

unslnan (Digitaria decumbens) fiUsgansawlu
nsanuaarstudndedadudiiineinns
s Tneaauauiivhlusesindenisndenis
e Seasoglunusiilidinansznuse
Aawndeu el nuuseansamlunisan COoD,
TSS, TKN, NHs-N, NO-N uae TP lutude ves
wlasng 191 sdniudazyia darliunnaneiu

Py v

a o a
13

=b

9190 dud1AYNI9EDA (P>0.05) Vel

a

Hun1TUITRNLUamg oM sER ILAaz e i

A1 TSS, TKN war TP agluinaueiuinsgiuuiied
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Aeados defuienanldiiszuudsussdvgd
vnsAneil ansalduselendlunsanuaansi
vudlevluthideymuld Tasuseavsnmlunisan
uagsvesamgnemsdnine 3 wia fell
waNA9AY (P>0.05) Feaunsadentdls lnenas
fa1saundeseainumuzandy 9 Usenau wu
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avausnonsluileeovemgewsdaifina
wu annsavadlefnsimifvesiivanelussuy
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uaassuluide AauaNTRIY 9 vty uay
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Nan1sANEITIUsEANS A MTBITEUUTINUIILYAY
ne1emsdniudazvila daruamisalunisan
ﬂ%mmﬁmmmiﬁﬂmﬁaﬂuﬁwLﬁs Wil AU
srazvosnsiufiinadomanduduresin
osluileifefivagiing Inslanizdvog

lulnsiaudeiangdunisiiuiieInsausn Jafiad

svezarlunisiasyivlnnousitnisiiuiien
81UUNINTEEEDU 9 YOINISIAULNED AuzTiviln

VIR THIHARDENIINTALAUTINOINT
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fefuiinetiaan lnengesnsauiionsinis
avausislulnsiusageanasagenimgwindu
3. INTIMIHUIAEUANS wazUTuaNanan

gnsnsiuladuivnsvesngunelnan
weeyAsIRY warvguy Aldanmsiuieus
avads ﬁLLu’ﬂﬁmﬁmqﬂfﬁu 9819l5AAN WU A1
RGR wesngromsdniviafeanu lunnagsvey
Auiie denluunndnstuegnsdfideddynisada
(P>0.05) wauzdt luszezfiuiiendeatiutiy veh
ovmTRwazilAn RGR gent usnudndialsiuansing
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