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Abstract. Salinity stress is an important challenge for wheat production in the world. Plant growth promoting
rhizosphere bacteria, isolated from halophytic plants, can increase the tolerance of crop plants to salinity by direct and
indirect mechanisms. In this study, plant growth-promoting traits of bacterial strains (Bacillus safensis, Bacillus pumilus
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and Zhihengliuella halotolerans), isolated from the rhizosphere of several halophyte plants, were deterimined and their
effects on some vegetative traits and ionic content of wheat plant irrigated with saline water ( 0.2, as control, 4, 8 and
16 dS/m) were measured. Result showed that all three bacteria were able to produce auxin, hydrogen cyanide,
siderophore, 1-aminocyclopropane-1-carboxylic acid deaminase and soluble phosphate. The increase in salinity levels
caused increase in the concentration of sodium and decrease in the concentration of potassium, calcium and phosphorus
in wheat leaves, as well as decrease in stem length, shoot and root dry weight, root to shoot dry weight ratio and total
biomass. In wheat plants irrigated with saline water and inoculated with the bacterial strains, sodium concentration
decreased up to 17.7% and concentrations of potassium, calcium, phosphorus and potassium to sodium ratio increased
up to 33, 25.7, 200.4 and 41%, respectively. The most efficient bacterium was found to be Z. halotolerans. All bacterial
isolates also increased stem length, shoot and root dry weight, root to shoot dry weight ratio and total biomass by 17,
58.6, 137, 88 and 66 %, respectively. The results of this study showed that the plant growth-promoting bacteria of
rangeland halophytic plants potentionally improve the growth indices of wheat plants in saline conditions. These results
also showed that the rhizosphere of halophytic plants in rangelands can be a good source for the isolation of salinity-

resistant bacteria to improve the resistance of wheat plants to salinity.
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Table 1. Average production of indole-3-acetic acid, hydrogen cyanide, siderophore, ACC-deaminase and phosphate
solubilization ability by studied bacteria under non-saline condition.

Slawd Pl SleeloPACC 55395 05908 Sl Jail sl Sl (55 st
Phosphate ACC Siderophore Hydrogen Indole- 3- acetic acid Bacteria
solubilization deaminase (halo diameter,cm) cyanide (ug mlt)
(ug ml) (umol of a- (colour degree)
ketobutyrate h!
mg! protein)

70.33° 6° 1.52 30 29.72° Bacillus safensis

116.33 81 0.5° 30 22.57° Bacillus pumilus

162.08 # 6° 0.14°¢ 52 26.82% Z. Halotolerans

2 ASeba adly Jop Wy 5yeh Gl L Bl (3
YY (2alS wall (6,58 ) Comd o p (etopowd VP (5 )9
Gl el 5,58 A ok 13 Sk Aw it gas)o
ONS \lsae 4 B. safensisa g yo o] aicinn a5 oads a8l 39
Bl (39 cnlpogdle o o p puieijowd T gied o wee
oy eiasj s A g ¥ slas 0i o B safensis s zSU e
¥ oopd o il cnl a5 ails 655 el 550 4 Cod
Tokaw Egeme 50 05 wopd YV liee 0 flo p Gudenj (g
aBlus y39 (o, FY) il o in B safensis « s si s
(Y Jgaz) o el 1) salis 4y s
039 e p oo VP g A sl 4 )08 (AIEIL
b ooy oeberjsms V7 (S)0d 50 a5 b ol o5 Ay,
Slowd Ay 0D 5 gy wald 4 Cond (G000 TV b Jxe rals
Sl Aoy 0jg A0 el 90 GBI sk plad o (6 5SL
\YY L B. safensis a bgye o] acies a5 ool 0¢5 dalis 4
oS e 39 e g eker oS A (59 33 il s
@ S o o A 5 ¥ 9% 0 B safensis sz
- podle iy (gao, £F g VE o Jire (65 iy 4 wall
Egome (pydon (Sypd A e w2 (i85 a0 0 L
B ay 3late 0o)0 AT (lie 4 dald 4y Cod a5 (11

Y Jgo=) el safensis

039 Samd o g ekerjow 1P g A 4 90 I L

Gozd o ol ke a5 sbar ctls Jg3 wig, aBle 4 ady,
7£) 2oy VW aals el 4 Gl jo p udey j g VP
V2 5 A sosd zohw ;o 8L slajles il (lo pxe
WBlo (jg 4 ade) Gy S GRIP1 Sl fo p uten o
&o,0 A L B. safensis s pSU a bg e o] acion 4 ool

5989y Iedgi dy o8 (625 A o ol (yLis 989 jas SdgS
5 o oanlie 6,5L aw yo 4o jliwls ACC oy .oy
A Jlsis & B opumilus s pSUoys ol lade oo pdes
ey ek p Cele n OlungS-WT Jseg S
e bme 45 SliderlS 65 Pl byl b 5ol
Pl 43 5 (75l a o o ol ol log 5T Loy
Z. halotolerans laws Pl SUlg aisg Soxe Slawd

AV Jga=) ogs B. safensis ¢ 5Sb plp g0 5l piies
S Sl g (Sl by 2 (2L L b alas mdls JI

PO

255 ol b olal Slas ol glas (il ly 5T Jgozr b
St laalaz Jlog Jlogae (o) 9550 Dlio S
Sl Gzrer 05 Yo gme dBle Job jzo Slao den o5
Josimn 5 3,50 Slao IS Jake (655l X558 Lli
092

V8 ar yss bl Lol ol laSile anlie gl
ool ao )0 YA salls 4y o Bl Jobo <o o ey j owd
VP g A F Gyan S Jlew daw o 0 b ,SL sl
355 anlh & s Bl Job i Sl oy g g
90 Sl e peiejes B el po Gl ) & s
s VW L plp o35 & B. safensis 4 B. pumilus s :SL
GxSL 9o ol laless adlus Job cplpogdle 09 duo )0 VY/0
sl 6)9d 4 Cund S p e Togyed o
WIE ol & B pumilus gl jiali8l (pl a5 sols yiias
OB (s 5 (5,58 G5 ok Egeze 0 09 Ao o
B 4 by don 1 e 4 vels 4 s dBle Jsb
Y Jgo=) o4 pumilus

108/Y A


http://dx.doi.org/10.52547/nbr.8.2.104
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.2.7.8
https://system.khu.ac.ir/nbr/article-1-3425-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-10 ]

[ DOR: 20.1001.1.24236330.1400.8.2.7.8 ]

[ DOI: 10.52547/nbr.8.2.104 ]

Amini Hajiabadi et al. The effect of plant growth promoting potentials on wheat

poS oy S e la Jemily J1

fSan 5 3Ll o

Table 2. The Mean comparison of bacteria effects on studied vegetative traits in leaf of wheat at different salinity levels
of irrigation water.
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0.492 cde 0.187d 0.077 efg 0.415 cde 3446 efg  Z halotolerans
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Means followed by the same letters in each column are not significantly different (Duncan's multiple range test 5%).
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Table 3. Mean comparison of bacteria effects on studied vegetative traits in leaf of wheat at different salinity levels of

irrigation water
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P Ca** K*/Na* K* Na* Bacteria Salinity
(mgkg™) (mgkg™) (mgkg™) (mgkg™) (dSm™)
8133 ¢ 150.0 be 6.94b 19500.0 b 28104 f Non-inoculated
715.5d 154.0b 792 a 223948 a 2831.0f B. Safensis anls
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Means followed by the same letters in each column are not significantly different (Duncan's multiple range

test 5%).
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@ g oy Oy90 slos xS« lae o (Sadat et al., 2010)
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