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Vegetation in cities is decreasing due to rapid urbanization and
population growth. The development of vertical green infrastructure
significantly helps to compensate for the lack of natural environment in
urban areas. This research aimed to investigate the effect of different
types of unconventional and bacterial strains on the growth and
performance of some acclimate accumulator ornamental plants in the
external green wall in two separate experiments and the form of split
plots based on a randomized complete block design in 2022. The main
factor of recycled water treatment included three levels (grey water,
waste water of Kashfroud area and urban water (control)), and the sub-
factor of different bacterial strains in four levels (B1l: Psedoumonas
fluorescens + Azospirillum lipoferum + Thiobacillus thioparus+
Azotobacter chroococcum, B2:Paenibacillus polymyxa + Pseudomonas
fildesensis + Bacillus subtilis+ Achromobacter xylosoxidans+ Bacillus
licheniformis,  B3:  Pseudomonas  putida+  Acidithiobacillus
ferrooxidans+ Bacillus velezensis+ Bacillus subtilis+ Bacillus
methylotrophicus+ Microbacterium testaceum and B0O: Without the use
of bacteria). Also, the investigated plant species included (Festuca ovina
glauca, Ophiopogon japonicus). All functional traits showed significant
differences at the 5% probability level. The highest number of flowers,
the number of leaves, and the highest biomass and water use efficiency
in Ophiopogon japonicus were observed in substrates inoculated with
B3 compound and irrigated with wastewater. However, in the Festuca
ovina glauca, the most functional traits mentioned were in the substrates
inoculated with B1 compound and irrigated with gray water. Combining
the substrates with combination B3 and B2 and irrigation with
wastewater effectively adjusted the temperature and humidity of two
lawns in all three seasons of the study. The results of this research
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suggest the integration of the substrates with the combination of bacteria
and the use of recycled water in external green walls in dry climates for
the sustainable future of contemporary cities to include green space.

Abbreviation

Mix1: Bl (Psedoumonas fluorescens + Azospirillum lipoferum +
Thiobacillus thioparus+ Azotobacter chroococcum), Mix 2: B2
(Paenibacillus polymyxa + Pseudomonas fildesensis + Bacillus
subtilis+ Achromobacter xylosoxidans+ Bacillus licheniformis), Mix 3:
(B3: Pseudomonas putida+ Acidithiobacillus ferrooxidans+ Bacillus
velezensis+  Bacillus  subtilis+  Bacillus  methylotrophicus+
Microbacterium testaceum) and BO: Without the use of bacteria.
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the functional and environmental effects of Ophiopogon japonicus and Festuca ovina
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B1: (Sedoumonas flucrecens+ Azosporillum Liposferum+ Thiobacillus thioparus+ Aztobactor chorococcum ), B2:
(Paenibacillus polymyxa+ Pseudomonas fildensis+ Bacillus subtilis+ Achromobacter xylosoxidans+ Bacillus
licheniformis), B3: (Pseudomonas putida+ Acidithiobacillus ferrooxidans+ Bacillus velezensis+ Bacillus subtilis+
Bacillus methylotrophicus+ Mcrobacterium testaceum) and BO: without the use of bacteria.
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B1: (Sedoumonas flucrecens+ Azosporillum Liposferum+ Thiobacillus thioparus+ Aztobactor chorococcum ), B2:
(Paenibacillus polymyxa+ Pseudomonas fildensis+ Bacillus subtilis+ Achromobacter xylosoxidans+ Bacillus
licheniformis), B3: (Pseudomonas putida+ Acidithiobacillus ferrooxidans+ Bacillus velezensis+ Bacillus subtilis+
Bacillus methylotrophicus+ Mcrobacterium testaceum) and BO: without the use of bacteria.
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