s T ke dloe
oot Ol yes pwkige
ITAY Jlo F ol S

SYLoLS Wi T 8 tawgi (JT U g 5 9w glo o i (5 5loT Julxs

vdbj l;’.g a*Yd.u‘g:uqr.'S/ o g‘,@ls o

u«:).)va g,»:.sj“ e@b [Ty .14.;;;»—;}\]‘;& L}.«:J..\.g,a J\.J:)l wu)ls ngx.;;‘; -\
w).,\ﬁg:»ﬁjoK‘i.}\JuLmi)'MJQ\NwWaM\JLMJMJ&WeJ;Jb‘ =Y
uﬂ).\ﬂ C»:a_): aK.:.J‘J o ) .h.?r.aj ‘_)()A& w‘u.,\.\.@.a ol ESls cCMMi)_b.:zw LS«GJ.A@J °~3J§ )L:..L.‘J -Y

*h-ganji@modares.ac.ir

[80/NAT 2 s e [AENYNY] sl

Il S5 s anioad (Slapims 51 oslizal b LT das 5 e Sl 4 ame o h sdos O 51 S VL (6055 b sladlsls
oS s OMSL pl adal 53 a5 2550 Gt 3 el (9ol 58 (8 LBl Sn 35 51 s 4 el wdad 03 2 e
s Chrysopogon zizanioides ;55 olS 5 ,Sas ass ool 53 sl 4y 05 5 S e Hldaign D2g Jse pedle S Sl YL
SV/00 Y/ ¢ dSIM) 5 5w (5558 b e MG kS i b JL s 6o Olejen S s Cyperus alternifolius s s
L sla, STy 53 olS 55 pa oS 5l 0Ll LS ) Aol Olgis 4 alls T (Fer 5YY0 A 0r o o mE/L) s 5 4 COD ()+
53 SAdly 5 (S p eld (5558 oo e Gladlis Lsls 0L 355 5 DL 5 o Bl 5 iy Blod @ 5 3 Shee S (6553
Glp il glasles 53 (gopd RalS Olpe b sdalie 0 5 V/0 ASIM I 5VL (6552 03 5 4 Sl e R 5 s sbaelS s S,
J5s ol (sl sdalie o3 VY 1N 510U S slasles 53 5 T 5L (2alS Ol s wite doys £ I OY Sl 5 osline 555 olS
Ol Jainee T aslis Ose3l 0 pate oy 0 JHE4 5 don Y JIYA 5l 5w cilimes cbajless 53 JT L 5 )5 L2alS Oy sy
Dl g e ol IS S6 (Gl e oy g a4 Aoy 40 Olabsl o3l 5 oS 55 e U5 sh e shaasiia p (osd Al aS sl
JRS NSl (5555 Olien S 5 3,10 gm s BB 6 OLS S5 585 50 Slasiie 555 JLL sy o sls 0L asily oS 0o S

el olS (g Slasiine o diS

Sl 55 s wgolel o ¢ oYL olS 1SS O 319

MSB am jo Sl ot VL 6osd s DS Aoddo —
oot bl s el 5 GsSme SUl I Jol> 3 oS sbsiasn bl 4 e T3S

e e Fl Bl s ladsly Sl S p pres Sl Bl iy s el ok S0l O il (3L o st
Sl )5 bl gblis Sl sl s s csthe dS s pape ipas o Lo

20/


mailto:*h-ganji@modares.ac.ir

OLKen 5 g8 e

SelS 3 s UL 5 o5 Olejan B LT s

o b (s sl O elid 5 s Jols
S b ok s Loy STy (s Glaekias plad (Jled
RO o OglinSt sla B, s ssls Loy ool
sy 5 eSSl whar gla b, ol
Sl g, akexr 5l o ae GLOVE Lile 50 g sl
LoV el S ol o asl e by 15 3 il
sl el Lol Lle ol YL oS, e
o el G sl (o geae GG 5wk
sLoVG s oLlE - Sl S doaas SKidse s
ol b sl e Ol Al Sl cesile o g
S o bl s slasl blis 53 wle sl ol e
3 e gld bl a1y S e 5 A, g
3 o e Gl e sl sl adlae 53 Ly g AL
i 330 J 2S5 OIS ) Olize a8 (VG J 8
Coonl @ Ol 0 55000 ol g8 b s Las OV s
o S5l b g ekl g5 ) s DS s
Oilesl Bl b b el L & gl olS oS s a5
Cslie (Gopd 4 S L aSL L @il (g8
[4] das OLis s 51 o5

oals gl sseas VU s VLS 5l eslad
AT Il s Topn abes & Sk sl NG (65
S g 53 S eh s S OASL wda
& OLer 5 il )l e Al ) e
Glagilasl b s dtls y ae cpl U3 olatags el
5 oL el gl 1 LaVG s VL6l b g 5 5
[5-7] Ll il 4 OMB6 (5) 5

Lo @lp OblS Sl eslial 5l cudle QYL olS
Sl o (S S 5 O gla Ss T J s
e 3l 5Slasly sl 5 e, b Slitde (S
5 2VbelS Sl eslizad L 0486 oS dizes plaeaVI
oslinal asdS ans g3 53 Lledd Gl il ladae

J W 2 LSJ‘@'“:’ LSLAUML% WS BL) &Vlﬁ@k:f )\

2 Hewitt
3 Shelef

208

(D b (Siluge Dbl el IS (3l S
Wy Slul)ls ale glesd mlo (slealis mbo
3 serta @l (als sl e iSile a6
S e 5 s et oSl s 5 5 el s
J w2 snsS AP0 s el Ghle i
Syde Mg osd oSl b g b ol G
53 Ol eslizad 5 adess oMb 1 ealizad 3)lse 31 S
2oedle Had el &S el sl el (gLl
ol aias 5 dizeas 55 JI LS 5 gl SKas oYL clals
Gl adea 53 1S g SlapedlS s Son ) eslinal L
Soss s el (olsdn I8 WAgls sy BB (sla
S o O s el S 0 el el VL
Bl o AL 53 SKada s W ren 425500 O]
[1] 50K i il 50 aalbadss JIL Gl ol
Gy odas OO 5l G Ol 5 S (g5
PR el e A el Wl e S Sl Sl as
(L) 0alS & sl 0l LT ol 5515 5 Of s
by Loy o plnil sla L3l Las sl T
2l 3l Ao Yo oS T e s Olasle sy Jaes
OV pams SIS o Sl Sl ey 00 5 (65, sliS
R e L RTST S IS P T S e e I PR T S PY -
08 Rt b da il S Sl D (o e
el by 358 e AT S I e
[2] 50ls (63,8 Cumal 55l GaNLL wiad <o)
(ol S 0ls s Sl d goms 35ST 28 Sl e
Sl O 53 o Slge 5 S Sl ez DLl S e
ooy bl Ol @ 1le 3 b 51 ol Jlsl 5 ol
Shas slge s 1 05l Sg 5 Ay, S
i B Slen JWEH 5 ok pdy mle 4y Jaud 5 055 %
ol Glle o3l e OASL s slaly
[3] <!
Sapd cale gla fgs b oLsd gl adas

1 Plasmolysis



\Yavdl /Y e_)l.«.i/r.h.k?;ha_)jé

ot Ol jos wdige Sa s — oode dloe

Fae s gan Sl VL) 050 Sl ey
Ok B Ol Glae il 50 e 5 035 JiRe
S8l 1y 5o, Vo Sde 4 oS lie s uﬂ
OSY 3ol A e w1y Glae (sla s cpl s L5 sl
Sla i DS & (o B8 i 03 Bl S
g okS S OF Wl 08Y Ll 3 b olS Gl
Los of -l 8 5 08N OBl dls Vel 4 oS 5
036 e b (2VLoLS 31y OLES andllas )l b osbel
sos T ot s JIL Gl gl et S5 olS (sl
Jdis L DOC Gl Ol ol onilin ysianss 5 53
L TDN i Ol 5 doys £4/4 510 A mg/L 4l
Gl Ol 5 sy £4/4 ol s 0V/A MmO/l Al s
[11] s aylS s YV 55 0 SY (655

e slse s JLL VLS sl OLlSen 5 1 s
53 bl s s Myriophyllum aquaticum LS
23 5 Glid KU Ssm @ gla, Sty 5o 5 SIS S
R B O S X o AL STEA I STERE N
Lds ol sl plil la, ST, Olye 4 S5 OB
OBl oS L5 5 glabag, 3l oMb slad gl
Ol 4 Lo s O 4 35 w5 S8
S Culae e sl adl O e sl bl
o Cu BOD=VY mg/L COD=\+\ mg/L ~V¢A dS/cm
Ol &Il 4 BOD 5 COD ah=de LG _ials iass
5o Y0 Sl e G Olsee 555 SIS 15 35500 L
Sl Aoy W/E 5 o/t 5 5 4 COD 3 BOD sl
Yol e dals slaes S 55 5 S Syl Ol e L
dS/em a4 oLS (ssl> slaes S ;5 5 & dS/em o o,
[12] ooy oo 5 & g 55 BB 5lkie 45 e, 048

5 Cyperus alternifolius L oS 55 36 01, ‘,:J
Jeer &, S5 DL oLS 5 Typha latifolia L
or b Ol b o seae VB G s Ul
)ggVUMJMaZLSolSCJJﬁJ\gVUw):.JJ:JS

3 Souza
4 Leto

209

el 5.8 gy 031 et oS S i rames
oo Lo Gy opl o S el eis el
[8] ol S Sl aias 31 36 4 516 31 5s ol Bl

5 Typha latifolia oLS 55 &b OLKan 5 us,elS
Sl 2wl ASL adas , Phragmites australis
033k il olS ol OLES anylie ol gl i3S aeglia 1
ME/L «Jsl ,lkis 511, BOD 5 COD olS ol 5,05 s e
5 Ll
VA 4 v/o dSlem 1 SOl Culda Ol ones
19] sls ials

5 Arundo donax LS 53 CuiS L OSas 5 s ,dS

YA 3 ¥V0 mo/ll 4 S5 4 VAY 5 YVOA

S 0905 anbe 5 ey Sl b glss ;> Sarcocornia
SV gl sl 55h BB (o pan L5 (5
39 3 adsl COD s gas ahoad | ok | ol 314
OA 5 4 olS 55 (gl O Gd> Oleil, 5 YVA mg/L
Olyes 5 &2 mg/L o535, o BOD ,luee 5 doys WV I
ol s s S Ao W e Cs s w ol Gl
Law g sl Gl ol 3Ly ghss Ol Lilbesl
Olpe Lol 3G anlye L2alS b K L1, olS 55
b S bl o8 Lol B s g SWl )50 i
S LGS VU =5 ps s vmSlem Ll 63550
soesdle s LS ol Vi mSlem ol rals sl
aiy) a3 b SL 0SS pll s, ol Ayl
b 83555 MSL 3 Jskme T slse 4325 ol 55 olS
[10] w& o some NG

Wy Dl L opd 2V oS O 5 s
Sleslizad L, VU 5 A @ O dSIM slags, s L DL
W ol 4 bl cpl .65 S ., Bassia indica oL
G Olekily Wb S e S sode ke D3 50
S e VU A0 N dSIm s L OG5
T7] el Coss s ,3 YY/A 5V Y/Q OYY/Y VA

I, Sesuvium portulacastrum oS ol Kea Ygi.;b,h

1 Calheiros
2 Huang



Qb&w}‘,@)sw

SelS 3 s UL 5 o5 Olejan B LT s

L Ik s o5t i il cod oS 53 (SS55 58,50
rl 3 edel s 4 DMl bl DL LT plonil sl
L b GoVE s oS O3l iy L Olge ke
4 opd BB Ol ) atal oDl (o g
5l Shs el bl oeb Wl b sl

Ay SU il 851 (68 gl ian

b 095 9 Slga -¥
S pagm 5 3050 V=Y

o Jols ol a0 s e (s, i
b (gl eslel (A&l bl el B oS
Sad ead (ONBL il glachale ol (o giae
Colg o s wsbl 4 oblS Jlisl (S e s OblS
3l Olebl jabie 4 sy by oSty 4 OOLBE 0s S aslsl
o bosbely; 0S4 5L 0L cede 5 Tl
ssss ey anl e b ke s 4 s ol 5 Bl
(RS 3 g s oS axw s s s Gl el 4 Glae
Gosn Sl m Pl SR s ag L a5 oS
A Jize olesl 4 5 el O SlasolT OWLS
o 3l AWV e bl 5810V (s bl
sl Sabl e 2,08 5l Gas () ISK8) s WSS

B
polie aglis pomen 5 olS e w0 JL il sl

Ssmy i Faeae WU gileas gl b

s dals L L oolS sl S s Gl
sy onl 53 b i s B iy el bl
S 1) ol i SO Vgans 5 oIS (5 S
el sl ol o p8 sl S5y Lakies 5 anils
lsa SLKw 0555 0 1y 15 50 1od g G LS oalizl
sl 55 0dd bl lsa 5y glaol= 5 035 oy
sesdle aslsa [15] LL&J&OSQ)‘\{\)f\}YQ}:ﬂS\
5o 1 dsbs 5o B daaly ) 5L s )5e O3St (el

SN

210

foeme Ldle Sl olS S 05k aals Olge «
B N T
Aoy Ll Ol b s denid il (S ds
5 BOD Gl obly i olS gl daVB s oMol
V31 5 VY w0f 5 Yo mg/ll 55 4 adsl Hluae L COD
o ool oS sl VB ¢l s 518 ds s
Loy WV 570 &4 S5 4 COD 5 BOD Gl 05
5 BOD G Olje elis (6,56l VG 53 e,
IIY] el s 4 o3 $4/Y 5 89/7 5 5 4 COD

N S PO A W RS T
o>~ 4> |, Salvinia natans s Eichhornia crassipes
DSV s sl bl gla mel )l ialS 5 baes VT
£35S sl Sl 5 NS e A VO gl
53 350l 55 a5l S 5 ciS gul LSl G elS
b bl ol Sl Ay 1) /0 £ 5L sl ST Y
5 GUeLS Ly g LS ) s asles Ok LI, Y
L otlesT OLL L3 A a8 i 5o dald Olgie 4 asl s
Oledily aids  jud 210 aslea 5 cele Y1 Wl Obej
AL/0 Vot mg/l aJsl Sloas b oo, o BOD <l
X4 mg/ll oJyl Jldie L COD Gl oLkl, 5 dusys
Lo a4 OB Al 5lllkul &S us (g8 oIl AYYY
A e o dalin OF 5 45l wias 3L 5 3 S e Lél |
53 L Gds Ol aslen G5l G b s &S Jl= s
Ok 5 olS O Sy b 5 A 158 Ao 00 s
5 BOD (gl do)s YV 550> Les Bl Ol 500 a3l 9a
Eichhornia o3 ciS culg 53 .l cws 4 COD
Gl 4 e Al Lol es SO0 4 Crassipes
[14] w vﬂjb Sho 3 AY

P xS ale Slagn ol Sl Gls
ol (S b, SB L Ol L Sl
Sl 53 b 5 I L Oljen Gl Ol S
Ol

Slasin u,.iL?u B SN ol e

1 Kumari
2 Tripathi



\Yavdl /Y e)w/r.th;AAJjé

ot Ol jos wdige Sa s — oode dloe

Olsee 2alS 55 aslen G o 56 6 Wi g bl ea S3
A 3 b edalie COD 5 S culaa gla el L
5 S yoble b Cgr mlbe 5S 0 ML Ol 55T,
A Lol olS 5L 3,56 OV lude 4 NPK s Laas
Ay aale 53 0550 SO slp Ol ) b S LS
S Jeadlygmas olal s ldde pl 5 S e CuliS olS
5 S SRl () K s s ol 58 sl
o s €l oS (gl 5 dals sla, 1, S5 S

ol

JS};AL;LAJJM):COD)ngﬁ)LLiA RRPRES

Sample COD Electrical
No. (mg/L) (Conductivity dS/m)
1 300 0
2 225 25
3 150 5
4 75 75
5 0 10

Table 1. Amount of salinity and COD in different solution
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Fig. 2. Reactor configuration based on the plants and
wasewater
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Fig. 4. Electerical conductivity removal in different reactors
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study (a) before, (b) after treatment
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Fig. 6. Comparison of average stem diameter in the plants
under study (a) before, (b) after treatment

sy S i dle kB el appe 50 dese B e

s o OIS (6558 5l 3 Sl e Jo 51 (e Zaslia
S K sy ale S Sl am g Wl s ol
oS 55 o sl sltle ol als sle S (sl 5 (Sloy sl
Sl petia JMae Gols Cews Gl d O Sl Ay
S - 3 dal sl bd s g xis Ral o Bl Cusb,
S alS gy sk RalS s Ol S elS il
e 5 Ans e sl oS 55b s Bl Od S b 1 55
s gme 35 b AL e alS r}\.«‘w sk 4 Bl s
U151 Ol s s o Jo 5 a5 Bl i Ol slis 03
sy Saslie o e 4 Oliabl LB el S Olgs w

oS Six Cel oS G s e 5 s 25 e s



\Yavdl /Y é)w/r.hwa)j)

ot Ol jos wdige Sa s — oode dloe

O S5 033 5 s S8 Sl e ialesl s eslizal 550
A0 S HO 55 0ge3l cpl 3 A ealind 48l e
Slasis i 3 UL 5 cosd bl s 3 el
Slasie n bl 3 ool SUHL (53 5 olS S50,
5 Suss il by Sl s an § b s oS s
el ol (V) Jsidor 3 5585 olS sy Slaasieia ST
90 b gl > sl ol 53 e DB Ll
3 adey e (S 05 bl S 6 ele L s
iy ol D3 e el (S gl il SOl
s EC) S, culia bl blie Jgdr B O 53 &S
Sl 58S 5 s e 6 5l S o sl
o LSl 5 G AL Ces oS S5
Ois 0> Fsm bl Olge 4 COD (o ys 4 & Oluabl 0
e s o DL 1) 35 (G O S5 b 3 ol Si
SUb s 5l Sl Jsdr B 05w 53 COD o 03
Al alie A3k oS S5 A3, 4 BB 55 s e
ol Sl olS S el e LSS 05
COD s sdalin sl Oliyabsl Ly o ,28lS oS ol i
Byb o o8y S Sdse sl ple i
oS iy Dlasia p Sk 5 6558 L0 & bs e Sl
s p3lis 3350 S 55 el odal (F) U= 53 s e 55
g MBI ede edins Ol Jsdr Sig 05 ;> COD 4,
0 Oluabl o3l s s o o sy sla Sies  JLL Ol
ot 4w a5 SOSIhcols 36y, il o Ao s
e e LS ) Kg) g S G0 Sy 5 ke
05 ) oo aasels 4w B (Gopd il b &S oo
A el 25 53 Al e el Bl kb (Sile 5 S
55l B Obabl 63 2alS L s e s it 035 5 il
3l S sl bl wn s 38 JLL b s
S g LB asS s Lzel LB bl bl 5l S 55
e e olS 53 n gl bl 4 bye sl
Lt 008 ke S sl oSLe el Gly s
B A T R Y B TEER TS
2> S e bl 03,5 S ol ol s 5 5SS

e s e BB K, SOl s s s e JelS

215

Foxs Gloked 53 s a4 Cad e B s 5 Shes
S » e oS0k e Sl 4 a5 Lol VIO dSIM |
b s o dSIm e sl s e sl
S il ph S adad b b o geae Gla L
L AS 45 ool S oslinal Spso 53 035 a3 W5 (VL
SIS 035 il ln Glesd prmer (295 K
Ol S 03, o yp g 33 15 Ay il 4dal Jous
55 ek 0, Sl LSy el &S s S e 5L VB s
S5 s 4 COD il cizmes 25300 ol 4 S,
O s glowe 35T 28 55 5ol S s 4 JT ol
R 3 il Bl sn 5 S, 0ad as) s

[23] | )}.:u 6LAU>’L£L$ B u\éja J.>=.: )‘ salael Q‘J.i.).@.

25 LT Jelow Y-
obe w1y oblas el Llg e OB Jlas!
S b e Ol s e lad sl OlalS Sl O35
Googs QWS oIS mn oo 55 5 5585 45 ol of S
e SalS SCaxt G5 BVl O3 Jls e 3y b ki
b osSTy 53 Lasis ol gl el b el OlalS L ol
dS/Im (g5 b Ls81, s Vo mg/ll JU L 5 v/e dS/m g5
Ol s b ol lsbias S0 Oluebl C]a.d 3\
33 0% o5 S Soss Slatia fls ndy L6 gedas
SL SiS plad sl o sl S5 SL iS
55 (S U3 Dl i O3 43 sme 3y b Olsje s olS
Oledsl C]a.ujbjin){ i) e V0 s V00 ST, an
ol S o SaE ) el Osesl ho (555 A 90 5 i
oS SIS Slasis » cosd phe A6 Sl S
ol sl 53 B ollS sleslizad s 4 o Sk a s
5y e sk s 0lS (lel spd e asie bl
& i S8 JLL Ui 5 55 S e0p A b3 Ek
o5 53 35l hlesl al 3 el eslizal e geme sla L
Jlie 36wl pmand Saee S5 oy Sl esliad b sin
Slasito ki SB CdS a3 30 JIL 5 o5
A s g e & S s S (S50
S 53 smse JLL 5 o5 Ly 55 J el



O 5 S em IS T3 by JTL 5 )58 Olejan Gl Ll Lo

A osy e s 5855 0lS SKidspe sla Shs il an Lot o e S Dl ol 8 a5l @ a5 L
Al LS Olse a0 (Ssdlcola el 55 0 ol ()52 035 Ty Oy mldl b diS o a5 a2y 4 ol
R 3 gk als QLS S5 pe Sl s Ll Pl kst 0l o 1 e G0 p rens B
S 5 S ) S5 L e S et K b pE Ui 4 S e S ssed s
T E RGN R R SV | o 5,\5 Ly s S @ pd podalin o sSas pager Dso 4 gt eSS
5 S 53 5 1 T 5l JIs S Ol 055 A1 Y St gl Sl gl Bl and g S5 S B en

[24] ol ods M1 05, oS 55 bl Jlas 218l sl Sl Hos 5l U5 il 3K Do S

AL 5 o bl 5o daly 5 oS 55 lasie

‘-;‘)Lf) LS)}": Sl OL‘Jub LSJL” J“ “—F—V J.?:"? g&lﬁ)] J)ja ‘)bb oJ}Jar.a ).> 45 def 4?::«3 uwb

J‘)l{ 2 L;ifg\ “L%U""‘ ﬂlS 22 S JJg‘“’& L”)L“;J @ l.@,i vb;_ g0 4 &W\ Lo s q0 °)'L{ 3 Adyy 4z
W QJAJ\ d’l\ B A sl T ML&A Q}A)l )l Llazsls ol )L“:: OT b S L;wb J v-{ijsij‘ Ca.i‘.)\.ﬁ d‘j:ﬂ

B 02 ks st 2 S A B i i Sy Ol Dl 4 s b

C’h’ b )}b“eé)m sop 2l WS B 05 @Mgﬁpﬁaﬁ%d\j@ ‘JLQO‘}:"QKﬁCﬁw
el S S Sl i b el 2 e G oo sis s Do RS s e 6l S
A s k) o oS e i b e S S5 G ol el 0T L oS DSl S S0 it Ol s g
SRS 2o S S S BR R  e L S s e S e S e

R Y A g Aoy A 5l S Oluel 63k 3 COD ls e 5 Cue

s oS g, Slaseie (Y) g
(a) Dependent variable: Dry Weight

Parameters B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept 67.1 7.216 11.624 0.000 52.401 81.799
EC -4.468 0.991 -4.509 0.000 -6.484 -2.449
COD 0.013 0.033 0.400 0.692 -0.054 0.080
EC * COD 0.019 0.010 1.881 0.069 -0.002 0.040
(b) Dependent variable: Root Volume
Parameters B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept 80 8.301 9.638 0.000 63.092 96.908
EC -4.164 1.140 -3.653 0.001 -6.486 -1.842
COD -0.009 0.038 -0.249 0.805 -0.087 0.068
EC * COD -0.002 0.012 -0.193 0.848 -0.026 0.022
(c) Dependent variable: Stem Width
Parameters B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept 67.1 7.216 11.624 0.000 52.401 81.799
EC -4.468 0.991 -4.509 0.000 -6.484 -2.449
COD 0.013 0.033 0.400 0.692 -0.054 0.080
EC * COD 0.019 0.010 1.881 0.069 -0.002 0.040

Table 2. Growth cahracteristics of Chrysopogon Zizanioides
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(a) Dependent variable: Dry Weight
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Parameters B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept 89.650 6.902 12.989 0.000 75.591 103.709
EC -2.324 0.948 -2.452 0.020 -4.252 -0.394
COD 0.009 0.032 0.270 0.789 -0.056 0.073
EC*COD 0.018 0.01 1.801 0.081 -0.002 0.038
(b) Dependent variable: Root Volume
Parameters B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept 73 11.121 6.564 0.000 50.347 95.653
EC -1.72 1.527 -1.126 0.268 -4.831 1.391
COD 0.041 0.051 0.812 0.423 -0.062 0.145
EC *COD 0.008 0.016 0.505 0.617 -0.024 0.040
(c) Dependent variable: Stem Width
Parameters B Std. Error t Sig. 95% Confidence Interval
Lower Bound Upper Bound
Intercept 10.890 0.851 12.802 0.000 9.157 12.623
EC -0.259 0.117 -2.218 0.034 -0.497 -0.021
COD -0.006 0.004 -1.667 0.105 -0.014 0.001
EC *COD 0.002 0.001 1.731 0.093 0.000 0.005

Table 3. Growth cahracteristics of Cyperus Alternifolius
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T-test for Equality of Means

P " Equal . 95% Confidence
arameter qual variances Sig. Mean Std. Error Interval
(2-tailed) Difference Difference of the Difference
Lower
assumed .018 31.0000 10.4307 6.9467
COD=300 mg/L
not assumed .035 31.0000 10.4307 3.3812
COD= 225 mg/L assumed .027 22.4000 8.3066 3.2449
not assumed .049 22.4000 8.3066 1783
COD= 150 mg/L assumed .012 23.2000 7.2250 6.5392
not assumed .029 23.2000 7.2250 3.6940
COD= 75 mg/L assumed .046 13.0000 5.5027 .3107
not assumed .075 13.0000 5.5027 -2.0692
assumed .005 35.8000 9.2163 14.5472
EC=2.5dS/m
not assumed .018 35.8000 9.2163 10.2115
assumed .007 29.2000 8.1695 10.3612
EC=5dS/m
not assumed .023 29.2000 8.1695 6.5180
EC= 75 dS/m assumed .076 10.2000 5.0140 -1.3623
not assumed 12 10.2000 5.0140 -3.7210
assumed .010 7.6800 2.3096 2.3540
EC=10 dS/m
not assumed .029 7.6800 2.3096 1.2674
Table 4. T-Test result of Chrysopogon Zizanioides
N i L P APV I HER CORUPRES
t-test for Equality of Means
. 95% Confidence
Parameter Equal variances Sig. Mean Std. Error Interval
(2-tailed) Differenc Difference of the Difference
Lower
COD=300ma/L assumed .027 24.2000 8.9185 3.6339
—ooomg not assumed 044 242000 89185 9480
COD= 225 mg/L assumed .050 15.9000  6.8957 -.0014
not assumed .074 15.9000 6.8957 -2.2683
COD= 150 mg/L assumed .044 12.3000  5.1614 .3978
not assumed .067 12.3000 5.1614 -1.2985
COD= 75 mg/L assumed .046 5.9200 2.5049 1437
not assumed .067 5.9200 2.5049 -.6237
EC= 25 dS/ assumed .006 18.0000 4.8477 6.8212
e m not assumed 021 18.0000  4.8477 4.5407
assumed .021 10.9400 3.8332 2.1006
EC=5dS/m not assumed 046 10.9400  3.8332 2973
EC= 75 dS/m assumed .060 5.4000 2.4617 -.2767
not assumed .093 5.4000 2.4617 -1.4348
EC=10 dS/m assumed 153 2.5000 1.5811 -1.1461
not assumed .189 2.5000 1.5811 -1.8899

Table 5. T-Test result of Cyperus Alternifolius
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Abstract:
High salinity wastewater is one of the main environmental issues. Using biological treatment systems to
treatment this kind of wastewater is hard due to loss of microorganisms. Phytoremediation is one of the main
methods to treat this type of wastewater, which is an environmental friendly and a low cost process. In this
research we aim to study operation of two plants, including chrysopogon zizanioides known as Vetiver grass
and Cyperus alternifolius know as umbrella, to simultaneous removal of salinity and organic loading. We
assume five different combination of wastewater which are called statistical treatments and characterized by
different amount of salinity and COD. Statistical treatments contain wastewater with Electrical conductivity
0,2.5,5,7.5,10 (ds/m) and 0,75, 150, 250, 300 (mg/L) COD respectively. Pure water is used as control
treatment. Results show that in reactors with low level of salinity, both plants have better operation in
removing of salinity and organic loading. For electrical conductivity above 5 and 7.5 ds/m, signs of salinity
stress including Chlorosis and withering seen in leaves of both plants. For chrysopogon zizanioides, different
statistical treatments results in different removal of organic loading range from of 60 to 12 percent. Salinity
removal is ranged from 53 to 4 percent. For Cyperus alternifolius reduction in organic loading and salinity
are respectively varied from 49 to 5 and 20 to 1 percent.
Results of this study in laboratory scale shows that using phytoremediation method in constructed wetland
for different combination of salinity and organic loading results in 17 and 15 percent reduction in salinity and
wastewater for each unit of chrysopogon zizanioides and Cyperus alternifolius respectively. By increasing
the level of salinity the trend of electrical conductivity is decreased. For the wastewater with 2.5 ds/m
electrical conductivity, the most absorbing salinity absorbing is seen for both plants, which is 53 percent for
chrysopogon zizanioides and 30 percent for Cyperus alternifolius. Reduction in capability of absorbing salt
occurred for both plants due to completeness of salt aggregation capacity of the plant. By increasing the
electrical conductivity of wastewater solution, wither and reduction in operation of the plant is seen as well.
Increasing the salinity level results in decreasing the trend of organic loading reduction.
COD removal for chrysopogon zizanioides is greater than Cyperus alternifolius in all reactors, which is
related to natural characteristics of this plant, higher tolerance of salinity fluctuations and different
phytoremediation mechanism.
In statistical analysis of morphological characteristics of plants, the statistical population is all plants for
different combination of wastewater and statistical controls. For each plant, results of different statistical
treatments are compared to each other. The null hypothesis for independent tests assumes that the waste
water treatment doesn’t have effect on morphological characteristics of the plant. So, rejecting this
hypothesis means that all combination of wastewater doesn’t have the same effect on morphological
characteristics. This hypothesis is considered separately for each of morphological characteristics by use of
two sided independent sample T-test. These characteristics included dry weight, mean leaf area, mean stem
diagonal and root volume. Results indicate that increasing salinity will affect the morphological
characteristics with 95% confidence. Fitting the generalized linear regression shows that existing of organic
loading doesn’t have meaningful effect on morphological characteristics, and level of salinity of wastewater
affect the growing characteristics of the plant.
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Phytoremediation, Statistical analysis, Chrysopogon zizanioides, Cyperus alternifolius
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