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L latredus e
Wamswaar from 3 7.0 kf wailing =aihns 5 TYRICElT knows §8 grevwgis
mnd con reage from 30 10 130 mmes par cycle, depandmg cn the machmne npe. This

wmer cam be afely rensed for specific pesposes with proper precantiony. T msewyer
from a waskdsy muchine can be fencsd for tesks feat do Aot fequire Srinkins-qrality
witsr The assissy way 1w do this s with & " undri-m-landscaps” avinam.

The messarch wall foos oo the wilizstion of dotmeimic peywater for wamacs
mdeming fn wrben aress [Romsomr wer scaschy, wrhenimatea, and the nead for
spcigmehie practices o food prodechon kbt the umgency of alfematve water
resparces. The sudy will sddees how Ghered srevormes can be repsed effsctivedy in
reaflop Eandsning 16 comesrve Deshwiater feducs urbsn Baal sffec, §nd jeomols 00~
friszdly urtaa bvng

The expeoned owtromes of thin recsarch will promide smdeiime: for 1sfe asd
segmnable grevwaler mee B temace sasdening, with pobentisd bensfity for wabe
mnssemant fod secarify, snd rikem snvircamentsl sqstainabdlity.

Sedection of Problem asd Backgrouod Infermation

Utream areas facs s0eng Sreskmwier thomsges $o to nieg population, ndostrisl
damands, and over-swiraction of growsdwassr Tamscs gardaning b gaining populsniny
22 1 wolntion for food secomy end Eresning of urban spaces, bt i pequires rewnla
waier supply. Jreyeoiey—romdinting sboot 50=-70% of housshold wesewaber—
Tepleisnl 8 undemulilioed rescurce il Dan replacs Bk wassr for ETIESDGG
FATPOE a e EppTOpraREly



Thiz research probless 11 pzmifirent becwoee = provider 3 memmable approsch
o water recvclimy while prometing wrban asriculbers  Jocietal impact inclodes
reduiad presyare o Eredlimvaies Tesoarees, impeeved oiftan FesRery, D03l SRS for
begssbiolds, Snd COOMIMEIOE tD TEDIAATIE OREE B lms wEh U SRsnatie
Dovalopment (roal 11 (Secumable Cmes sod Correenmicr) and Goal § (Claan Watar
md Sesdtates).
Ohpective
Eesearch Frobiem

Frodiwmer FUEICIY BT e feparkelny of WSITRCE gardsning 1a urhin s
and grevmatar i sx underunieed moorrce vk potental mrks end benedics.
Hrvpotkesn

[t 13 Byvpothesiesd that Bliered grevoaier can be safely and effectivedy ued
for derrace pardeaing, and flass srowth will oot be significandy differsat from pdams
urigased with freshwaner Addmceally, grevireisr Erigamon ey (mprove edl nuinsst
wdahilsy doe o coganic teseduei, althoogh eeosrme wie may bad o edld mb
accumulafis

Rewrarch Objeccmres:
L To muluede the fearibibiy of erevwater for temece pardenomy
1 To aasess plast srowsh respomss when mrigated with grevvater compared =2
frashmane
1. Tounabyzs the ey of gravwaner rrizanon on soil qustmy and plass basld
4. To denze s low-cogt meywwer Shraten ryamm maiehis for urben bowsabolds



3 Arthodelsgy & Procedure
Experimental Desien:
I, Collection &od Filtration of Grevaates
5 Crevonesr wEll b2 cellecied Iom laumdny nme WaneT.
b. A thres-risge filowhon rrmam (gravei-send-activated charcoal) wrill bs

coarroomed




II}. Experimental Setwp
p. Locabéa Terrace parden with ariform voelishi expommre.
b Plam speciss Fenugnesn (T e Savim-Saerin) will be salsned.
o Pow 1 L pletc gow bags wih sranfardized sodl  mixmre
{redl:romporramd = -1 1)
d. Croops:
L Contrel Grewp: Imigated with fresbmater
it Experimeotsl Groap: Imigased wilh Ghessd srevwaer

Irriganan Schadsle
. Pty wall be wasened with sqoal volamas {50 mL par pot. avery davh
W Duts Collection Parameters
b Flant Growik: Height (2o and lesf conm.
b. Water Quality Anslvsls: pH, mrbidiee. and TD3.
Variabda:
»  Indspandent Varmbhe: Tvpe of onesnos nater [freshocaner v graywaies):
o Dependest Varighler: Plar powth pargeveters (heasht Jeaf mosher, veld).
sod proparties (pH, sabedy), aad wabsi-nse sficishry
+ Cencrofled Veriables: Tvpe of soil, plamr speces, coerains size, suniishi
empoaurs, and velume of watar apphisd
Canze xnd Effect Stedy:
By varying the waler sonrce {Bdependent vacsble) ®e sudy will seasre
chasges in plant growik (depsndsar vanshles) whils maimtamms all ofber cooditons
CORSTESE

ﬂ.:i



Cantral:
Flinbs imigsted with freshwater will serve as the conired froap fiv Compasisan
wish planls irrigated sing flreaed sreiwese




4 & 5 Besnlis & Disoesvion:
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Hean {'I-:rh Hesgit: A s Different Water Treatmenta
-H

=

L

‘Herr fiok oghd fund
-

Comrol Groug (Fresh Warar): tallest growsh

Greywstar sk 1° lomrest growth

Gropwatar Watk 1 comparakls 1o contral
Grepwater TWudk 3. moderste recovery
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« pralnel3s e JOE
Interpretation:
Sies e pvakis b much e thah 005, dere s 8 satshally ammificant §ifferenss
= nETh e g Js2ang the four Srowe
Dmcosssen:
« The Conmrel Growp. (Fresh Water) and Coryuater Wizh 2 prosgs show hizher
mein herh beighis, indicatins better gromth perfremmece (Table I}
+ The Qeevumer Wash 1 goup thom= (he bowesr hesh Beight, soppssing
possible mhubiory afes of the firs wask VWERET of plai growth
» Cravowams Wah 3 ibows moderae powzh, indcanng psmal colarance or
e=ppoed water quality sfier mulivpbe washer
The AMOVA test confire that ot quality sipnifeantly nfinsmces hesh beight
Fausiny prevmuler mav be feasibie iy afsr adsgene meacmem or dilmion, &=
weoeaied wash water (fire wish) neganvely mmpao plaad grovh compared T fresh
TSEC
Table !: Plant Grawth Parwmeber:

Flant Heizhi [ Fresh
[ fem, Miea | et w Leal Fiehd
fakf Az
C ot Gersrinatisn
509 i}
D a0=04R i 4 [
Tmi=r)
| i | i
Experimesnil Grong —
506 = 048 2 T 2
Crayoranas Wash |
| —
i B li=032 | ] T
Crevorater Wazh 2
N - : | .
TAd & G435 i 5 T
Greymasss Wash 3
_—

Ssgtieiical anedvas of hesh (plant} beisht nane ooe-way ANOVA showed o
& ervificant varimion eces medimests (F = 165 18, e QU001).



The Comired Group (Fresk Water) sed Grevwater Warh 2 exhibied the highest
mean plant beights (= 0.7 m), while Crevmater Wash 1 showed the lowest mean
Beight (x5 86 em)

Suandapd devatons ranged froe 048 10 0,30 om, mdicating conglstag growis
params within sack meatmess [ Tabls 1)
In termy of oiber mowdk paramesers:

W Leaf comat reswing) soedler {1 lesves) scrgas ol trepbménty, sHEpesline
minieta] efFen of Wersr source on 2adly i=ad inftistion.

« Dy m 3 % gensananen Inceassd undsd grevmmst wee, with Crevwatar
Ware [ shewnng the tlowest garmnesor 7 days) compared Wk the commed (4
dmz).

+  Fresh leaf vield was highest in Creviates Wisk I (9 2, possibly due 1o highes
imolshire TElEAben o redidual nutrisses thotgh this A pet comespesd Witk
morediad plant hages

Dacozises
The revgl demonsae th nater guabity srongly smfuesces plens heigkt and eachy
otk charactesistics.

+ Plaas irigwesd wel fedh wassr sad Orsvwasst Wish ] perfoemed bast,
wdiciosg favorable gowing conditons sed amriear balaacs (Tatds 1),

» The first wark mevwasar (Wash 1) mepsovely affecsed baizkt and dsbrved
prominstion, rarzestmg St deterpent reasduer or hizh sl shibited smiy
dsvslopmest

o CGreywaer Wish 3 showsd mrsrmedise performancs, implving B30 =uiiple
washas or parnal difuncs mducsd hammful ubimaces, mmprosing & miwkabiy
foT ETIEInON.

Orverall, e daty conSrm fhat prevwater peuse com be fensible if adequately mented or
dihied The combixston of AROYA revaits and chatrved prowih remds understorss

e imporince of wass-ualiny mats pamenn fof sosamable plam mnaton



Phrzito-Chemsical Properties of Water Samples

Control
Table 3 Phrikco-Chsmical Propertiss of Water Sampl
1;- pH fom I 04 Cabeut
alp . our
Selids (me/L)
Cearal Oradp {Fresh Water) | 7.2 451 Odourless | Clesr
" Expenzsmm Geowp - ul i " s | Bua
Crerwanar Wik | amell e
: = T4 ErL Odouriess | Clear
Oeevivaser Toash
! P= |13 451 Odotrless | Clasr
Ceevwarsr Wk 3
Reulis

The pH and wotal Ssolvad wlids (TDS) vansd cBshily across s waes
aamples. The Comrol Group (Fresh Waner) mcorded » nsumsi pH of 7.0 sad 3 TDE of
4§l ma'l, whach srw wizkes acceptabls =i for irmpation.



The Croywaber Wik 1 wmple shousd & hrgher pH (E.1) and slermied TDE
{534 mpL) adons with a noticeable naf odowr md bk medity, ndicarny the
presence of detsrpen residuss

In commast, Greywater Wk I and CGeevwassr Wash § exhubissd nagr-psumal
pH (73=74) wed clear spposranca, comperstl te ®a cozonl mampls, wflecmg
Enquovesent i quainy with repessed wazhing or diston.

Dicmiies

The obeerved pesults supsest thai the s wash prevuraler conasmsd hizher
concewmanens of oracrants and dwsedved sofidi, conmibuing o 39mime pH ed
iy, Thaas factore com sdvsmsedy wfect plant growth by shenng woil suomre and
et absorpoion.

However, the setand and thind wash sasples showed seduced TDE aad seiral
pH, indicating that subsequém Erevwansr Crcled beoomes prog@resalvely (baansr sad
e suatabls for Teuis (B Enigson

The clear odour sed colom of Greywster Wad 2 and Warh 3 sl mppon thin
concimmoe. mopheme thef omple filaton or dthrhon mey farther eshance thew

CaBermvaly, the wier qualmy resubs akips with the plam srowe psriEmine,
where Greywamer Well 0 produced gromth comparable o s fesh watar coamol,
whibs Caermracer Wach 1 midbired growth dus to poorer nwisr qualey:



Compariaet of Plent Gromth Paremeters
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Figore 1. Comparative plant growih parsmeters mnder different water
irenimsnty.

Davcusshom of Figure 1) Comparison of Flant Crowih Parameter

Tha bar cheet ovreees: the wanstion = pleet bogirt leef oo, days o 203
pereirgticn pnd fresh et vied acooes the foor esmewrye—-Coniml (Fredh Wer)
ifd Osevaratss TWashss 1.2 pid 5
1 Prast Hedght (cm):

Flaot baigks was highast m the Control snd Gravemsr Wiak 1 grogps (=57
om), mhmmnz optimsl growth mder frech wate md wcondovath  EreywoEr
tnndions. The Crevuwier Warh I treaswent fecosfed fhe Jomoest beisht {8 om),
shomme hat Srd-vrask sevaster, which coatan: e hishest detergest residoe,
indibits vertical growesk Coevwmtsr Wask 3 (=75 em) shows) modscats mecovery,
TEMCTDE WpTOVed WAt GuAlI MITUER Fipeatsd washing
1. Lunf Conwt=

Leaf ceant rammnad ronstees (3 lesves) acrozn olf watmesn, me=smny that
oot quabity dad wot wenificantty affert sarly bead mitiation or morphopensais
A Daws e 5046 Cormination



Genmination wey fastest nndar the Costrol crestsent (4 doyn), wohale Grevumior
Wath § took the lompest (7 davy), mdicatey siyesy doe o deterpent residnes amd
kigher TDS. Oeeveanss Wishes 1 s 7 fearked S0% psrminstion im aboat 5 divs,
similar o the commel, confiming reducsd wess Sevels Wil msprovad | gravwaisr
gl
4. Fresh LesfY¥aeld {gic

Yoeld was bighes in Orevoater Wash T (9 gl likshr dus to higher moisre
TESGIE0E O ofgmid reasiue airuewlites sven though plisr hedshr was Jewn The
Cowsmol, Wask 2, ssd Wash 7 groops produced moderae visids (-7 g, balanoag
Tagarmrye and phvooedomcs] growth,

Orverall Interpres tion:

The fimire cleaty demopasrates thit watsr gualier signsfiranth mifoescss plant
gk performanis While. Brsi-wash geavwsms impags groonh dus @ chemical
Fire, rubiequeet wishes (Wl 1 aad Wagh 3} provads ssarly squivabent reui i
frechwstar. Thease omoome: higklight thet reomed or filtered peeoaier can be @
spcigmebie przation :ounce for terrace pardenme whes =anured propesly.
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Dmcoszien of Figore b Waker Qualiy Parumstan



The fipere prazecty e Toid Divsoboed Bolde (TDE) nd pH mdver of waier
sampley collected foom the consral and three preywates eafments
L Tetal Disaalved Salids (TDS):

The Cozgol (Fresk Wiesr] wmple reconded & TS of spprommansty 450 mg'l,
wiuck 15 wall within the acceptable resge for Trgstios.

Ix copirast, Greywarer Wik 1 chooed the kdgbesi TDE (=314 mgL),
indicating o hisher concentrition of dwichved s, sorfsctests, sed deterpent
reaidues. Such sl=vaied TDS levels can inoresse soil salmiy end sdversly affen plant
e upraks
Greyvemmar Wath 1 and } achibmed lowar TDE talpes (-4E<43] mpl) comgambl
io the conival, roegesimy de with each moceane wash wacer qoaley mproved doe
1o dilotion and redoced deterpent ¢omsnt
I pH:

The pH wend followsd s similar pansm. Fresh waier had & seursl pH (7.0,
whiw Gosrwaaer Wik 1 wm dhighthy slabive (pH 2 1) due oo sosp residues
Greywater Wash 2 {pH 74} and Wash 3 {pH T73) sppeoached nentraliy amsm.
confrming thal debargeat impact diminishes in sshasgoent we=h crcle
1 Interpreduties’

The graph claarly demenmsraes et Grovwwiss Waek | exiabinm = poorsd
muality, with kot slrcsted TOS snd slimbss pH. Howsrer, Groroame Wash 2 and 3
shor poeszderable Emorovesent, alimeny clpsely with the contred sample.



Thes ohwervatinn: confine that repexied wasking or pre-Shratea effectly
medwies chemical Joad snd resiores water guality, maliee Eter Frevwsber cycles
sgikls for pense (A non-patikle applicansas Ble eerse girdening.

Relatigrship betwear TDG and PRk Hesght
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Figure 3. Correlatton between Total Dinashved Sofid: and Mean Plani Heighi.

Triscussien of Figure 3: Relatiosohip betwees TS and Flunt Aeizhi

The scamar plov llusmases the relanenship berwesn Tota! Dessedved Solids
(TG} | imgstion wessr and e memn pler heigks obiersd sooss e foor
Ay,
L Trend Anslvsis:

An fnvesse reladomshin = obssrved — gi TDS imereases plist hekahi
SRTEAEE

Coaool (Fresh Wiear) snd Greywssar Wash I, wiach had Jonsgr TDS vainas
{wld3=45] meL), shoorad the grestesr masn. plees beghts (<07 om).

Crevuames Tash [, with fhe hishest TDS (334 meL), recorded the Towest
beight (~554 cm), indacating that slevated dinsolved salts and Ssterzent pesiduss in
e G wash woarer sdversely affe plast prowih



Creyowier Wash 3 [TDS = 451 mp/L) demumsicaied mivrmsdinte gromrh (=74
omy, teEresting partia] improsement in wabsr guality snd plart performance.
L Interpredution:

The damy wappart e concluEs B exisne dhsolved solds—iikaly from
danageaty wed urfsctian—reducs plant water opake sad abter sodl samonc balancs,
therehy inhibitn e erear

In cortmst, moderate TDE Bevels. @ in Wash 1 ond the control mustsin
frveratls conditioza for piant metsbolizm aod beipht developmanl
3 Imphcason::

Tho melstceshiy smphanzes the mmpomance of mommonez ind manames
erwaber quality before rense. Effscioe Glinshion or dilution Jowers TDE o cafe
levels, allowing sasfainable wee of Frevoats fo imigafion withant foegromismg
planr belth



E. Concluzisn:

The preseni experimest conchwiinely desonstrates thae wades qualify sgerts ¢
profand Eihieace o Bet srouh and develspment Plaan emigarsd with fredh waes
exhibized the moar favorsbls groond parformance, whils Sose oeaied with gravuarsy
ehomrad vanied responcsr depanding oo the bl of coatammstion and estmant of the
TWHE

The sevste (lepsly Sedicars that srevwatsr peuse can be & vishle seactics for
BraE pardeming, providad tun the warr undepess sdegeste flawton, Slmion, o
estural ssnling o emove haeful readnse. The firet wash gravmnes, which contsingd
itha highast comcestration of detargest and rorfactest recsdsses, proved: unnmmetds for
direct imiestion dwe to iy alicaline pH and elevased total d=oohved sohds (TIFE) Such
chesirn] load: ase defrimentyl to plant Sfowdk & thev kEindsr mifisnt mptaks shd
BETECT S2iE 2EucToEe

Comvernely, the tecond aed thind wrack grevovater seeples showed sobasnnsl
improvesent in wates quelity, characterzed by orar-nsumad pEL reduced TDE bevels,
and the steence of odowr oo mrbidity Plamn irigsted with thess Taber sraviespss
smples displaved growth parematen comparable w the comerel group, signifneg b
the kel effect of deargent renduss ware munimered through rapssited wmibmg oo
dhbrhion,

These fndings evtahieh thal treated o pertially recvcled grevwabsr cin
sffecrively  supplemess  frehiicwler aounces In amall-snale whan  sEriculnire,
parocukaty amacs a6d kecher pamdenmy inams. AdOpTnE mch  ErevwEiE
FOnLIOESD PrACnLR conEbatel 10 wrham waner comtarvanon, mducsr homsshold

Cryspall, fhs snpdy hishishr 8 axeainshbe, low-oosl, nd ste-Gisndly ippreath
1o unlizeg demesnic wistewnrer in besneninmral spplicaceas Theu alipes with the
Unisad Hanens Semumable Developmenr Goals, prrncalarty SDG 8 Cles Waoar and
Eamtgnon) sed EPWE 1] (Sorsmobls Codsy ond Comemonttes) by pomotms
re=pocribls water ose and moearasing sreen wrhas hine
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