Journal of ;
Plant Environmental Physiology s® P S I
)

o —
oy Print ISSN: 2423-7671 Ol i Sl et
Ishm\clb:z::dalii‘\lrersiw Online ISSN: 2783-4689 Phycological Society of Iran

Gorgan Branch

Investigating the functional and environmental effects of Ophiopogon japonicus
and Festuca ovina glauca under the influence of growth-promoting bacteria and
types of recycled water in the vertical green system

Mansoure Jozay''"/, Hossein Zarei*"", Sarah Khorasaninejad*"', Taghi Miri*

! Horticultural Sciences Department, Faculty of Plant Production, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran, Email: mansoureh.jozay s99@gau.ac.ir,

2 Horticultural Sciences Department, Faculty of Plant Production, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran, Email: h.zarei@gau.ac.ir

3 Horticultural Sciences Department, Faculty of Plant Production, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran, Email: khorasaninejad@gau.ac.ir

4School of Chemical Engineering, University of Birmingham, B15 2TT, United Kingdom, Email: t.miri@bham.ac.uk

Article type: Abstract
Research article 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
Article history _ types of unconventional and bacterial strains on the growth and
ﬁgfsizzq:ﬁldglzﬁg? performance of some acclimate accumulator ornamental plants in the
Accepted: 18.05.2024  external green wall in two separate experiments and the form of split
Published:21.06.2024  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 (Bl: Psedoumonas

Keywords
Dry climate fluorescens + Azospirillum lipoferum + Thiobacillus thioparus+

Sustainable future  Azotobacter chroococcum, B2:Paenibacillus polymyxa + Pseudomonas

of cities fildesensis + Bacillus subtilis+ Achromobacter xylosoxidans+ Bacillus

Thermal and
hu;rilgia:yan licheniformis,  B3:  Pseudomonas  putida+  Acidithiobacillus
adjustment ferrooxidans+  Bacillus velezensis+ Bacillus subtilis+ Bacillus

External green wall  methylotrophicus+ Microbacterium testaceum and B0O: Without the use
Water use

efficiency ) . . . ) ..
Accumulator glauca, Ophiopogon japonicus). All functional traits showed significant

ornamental species  differences at the 5% probability level. The highest number of flowers,

of bacteria). Also, the investigated plant species included (Festuca ovina

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 Bl 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
glauca under the influence of growth-promoting bacteria and types of recycled water in
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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 B0: without the use of bacteria.

sl A, Qljx;ur]mcﬂ.»\ O W Y
&B)jb@dagdiiﬁsﬁ}ﬂ:&w&lﬁ-daw
SAS o J Sy i8S e gl Clle g e s
o35 Jos g llu g J 28 ;3 B2 3B3 slajles
St oA gy g A s a4 Wilg e aS el
st 2 3L Lol opl 03 peldl e olS
CLMJMJL&}:!M)>Q)LL“4§;J@4>.}5\{¢&
Sy glite 6 8L el glajles Hy CliS

)_“Jc,_.iSLgLan:_w.:);Sl_&ck_wdl_n <l

ye

o=l 03 Rl 5 SlS Sulys e 5 Slae
ot s 5 ol el Sl astinal 3 2l
CeiS fay sy 5 Lo L LU 1 5o (6 81 il
SALE mhaw 0 IS bl S pldly e oS
5okl g5 Ao (5L 5,08 pde)
Sty et g Slod Ol 5 5l slaole
L sl o il (50 lajled plo a4 oo
Sl 638 Joo pSe Lss il b 5 sl g
ol oS e gl e Soml 6 SLE e



VA=—FF :Oloriio [ 1o F Ll VF o)l (o0 388 Jlo ¢ odLS ano (s olss b

O g 51392 0 yguaio

Sb sl 5 omly S8 g slos S e
RIS g 3 A e SR 20 S e S
OB Ca e VY 8L S5 by oS pi
S e Smsby 5 IS ey e ) s
PP S A PH AP G PR RO

Al e Rl Pl S ey Casb Ol

Ol L BLS I 53 Ol 5 Jlg 53 o 55 sgde
23 Sashy op LSS a3 Cogb), s
352 B2 5B3 s SL S 5 ol oS sl
5ol e Lgy oplole OUT aa 1S > o
3V eSS sl LS e s sk ol
Cosby s Les Jlasas g3 anslie 5 s 5 25 ¥

Cosby el a5 e b a1 L das e Ol

s e AS e S Slis 6 SU e s 5 BL5L ol blie 3 slap SKile anslin VY J g

ool ool Gpae S8 il O Gopme LS

ol Ol G e S

Py o
52l e S e L) 5ol Ay Sl e le) Ol s, WSl C . bl ol gy
(e s 0 5) (oS poishn ponse (oS o o onse '
d/esYAQE /e \/VvaEe/\o ANate/ Y B1
o/eeN\eEY/iie-5 Ve/evabete/eY visabke/ay B2 ;
ngi.‘..sb'- u|
/v \Ybets/vie-5 Mbet/y v/eabte/ v B3 ’
o/reavdEy/Vve-5 +/Vabet /1) «¥abt/o BO
Yok e-5 yrrate/ne v/soabde/ v B1
/v \tbetY/rve-5 \/Yrabete/\4 /YtbEe/ e B2 ool ol
+/++\abEA/Yae-5 V/o\abts/+4 o¥rabte/e B3 S
/v eadEY/vAe-5 «/Aobet /Ty v/iYabde/ v BO
/v avdEY/ANe-5 +JOACE /v 0 Yvabte/an B1
/v sbeEY/VAe-5 SAYCE/N v/iYabte/an B2 _
St !
Jy\YeERV/TAC-S Vebet v/ioabte/ g B3
eevsdEviace-5 VJEACE /4N «/YYbE/r0 BO

el 07, J.;U& Jw‘d&w)b QSJJ L)}.‘)TL)ALM\‘)J)\JL\M ] sy Olis EJJJ? Q};ﬂjﬁ)é CJ}L&L« &9;}5 Lf?;U d)ﬁ

(SE) syt glas)  onasolis Laesls

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 B0: without the use of bacteria.
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