ABSTRACT

Thers 13 an utter need to countersizn a sustamable proceszs for humamty with an sco-fnendhy
influsnce. The present study was an endeavor to deal with the application of indigenous
bactenial flora in the form of i1solated stramms to leszen the mtmmidations of pollubon to the
aguatic ecosystam. First part of the research was mtended to achieve a healthier endorsement
zbout the process of bioremediation dezling with a wider range of wastewater types ie.,
domaztic, hospital, textile, pharmacentical and mixed wastewaters. All five zamplas were
collected at the =zams tme and labellad. The wastewater samples were assezzed for ther
phyzicochemical parameters to eshmate the amount of contamination presant in the wastawater
before and after the experiment is., temperaturs, colour, odour, pH, EC, salinity, torbidity,
chemical oxyvgen demand (CODY), hiochemical oxyzen demand (BOD), hiodegradability mdex
(BI}, total dizszolved zolids {(TDS), total suspended =olid= (TS5) and heavy metals estimaton
{4z, Cd, Cr, Pb and M1). Through the zerial dilution method, the five wastewater samples were
used for bacterial izolation From 3 wastewater samples undar study, thirty-seven bacterial
1zolates were wrimeszed. From 37 mitiallv 1zolated bactertal strains, three bacterial izolates fe.,
D6, D7 and P1, were zcreened out which sxhibited significant decolourization potentizal agamst
collectad wastewaters. Tha three screensd iselate: wers idsmitified through 165 DRMNA
sequencing. [zolates D6 and D7 showed 100 and

5986 %o homology to Bacillus paramycoides spp., novel strams from the Barillus cereus group.
Isolata Pl showed 9747 % homology to dlealigenss foecaliz. Under optimum growth
conditions, the 1zolatas D6, D7 and Pl showed maximum decolounszation potantial of 96, 96
and 93% respectively against hozpital wastewater. Untreated hozpital wastewater revealed the
presence of pharmaceutic pollutants m GCMS analvais is, Phanol (876 pg/L), Sabievlic acid
(48 pg/L), Caffaine (7 pg/l), Maproxen (23 pg/L), Octadecena (185 pg/L) and Diazepam (14
pe'L). The analysis of treated hospital wastewaters showed high desgradation percentagss
sugpesting stronz biodsgradation ability of bacterial strainz under study. The strains also
showed sizmificant metal tolerance limits against metal salts such as PeINO:, CoCly, Cally,
Znl0s, MnS04, Mz50s FeB0s CuS0s, EiCrOs and MazhMoQs. The overall maximuwm
growth of B. paramyeoides D6 was T8 and 70 % at 300 mM concentration of CaClaand MzS0y,
respectively. B. parampeoidesr D7 exhibited maximum growth of 82 %% at 300 mbd
concentration of PhNO:. Alcaligenes faecaliz demonstrated maxmium growth of 65, 90, 73, 73
and 75 % at 300 mbd concentration of PbMNQ:, NahoOy, Cally, Mz204 and KoCrnOn,
respectively. The second part of the rezearch was ralated to hospital wastewater effect on the
seed zermination different cropsz ie., food crops [Rapharus satives L. (Radi=h) var. Radish
Minto Early, Brassica oleracea L. (Caubflowser) wvar. Caunliflower 2301, Lyceoperzicon
grculentum L. (Tomate) var. Semmis Hybrd Tomate ONYZX, Capsicum ammuws L. (Hot
peppear) var. Seminiz Hybrid Hot papper SEY LINE 3], cach crops [Triticum aestivem L.
{Wheat) var. FED-2008 and Orza sariva L. (Bice) var. PE-2 (PE-112)] and fodder crop
[Trifolivm alsxandriamum L. (Berssem clover) var. Anmoel]. The different concentrations of
untreated and treated hospital wastewater (23, 30, 73 and 100 %) wers uzed to irrigate thaze
crop seeds. The resultz showed 2 significant phytotoxic reduction in the crop plants grown In
freatad hospital wastawater mn tarms of germmation percentage (GP), delay index (DI,
germination mdex (GI), strezz tolerance mdexes (5TIz), seedlmg vigour index (SVI) and
phytotoxicity mdex (PI). The result alzo confirmed the uzefulness of the bacterial conzortium
to be uzed for hesprtal wastewater treztment bafore crop wmigation. The present research work
directhy links the hvdrosphera with the biosphere and anthroposphere. Theze strains therefore
could represent a low-cost and low-tech alternatrve to bicremediate complex wastewaters
before umEeation to support the achievemant of the Sustamabla Development Goal 6 - clean
water and =anitation in Pakistan



