[ Downloaded from jspi.iut.ac.ir on 2026-06-23 |

[ DOR: 20.1001.1.27835014.1401.13.2.6.6 ]

[ DOI: 10.47176/jspi.13.2.20531 |

PV-AY Sloms / Vo) Bl / p 93 05l / @03 s s/ oS 5 S Ly,

byl b 5o g adu; S50 s Shs s 5, Ses 5 ad) S ou sl SL LS
sk ) s

Tolde ol Jo 5 Gamgs o dew 315 gl e ol P e S s lon!

OFVDNG 5l )b )PV il s )

o AS>

ol sk A Ll pd s en g 1) OIS 3 Slas 5 odd ady; sla S ek G e S 0 SLLS A, S e slag S
¥ S IYN VY Glagy ) Shoman sl (6 S 5 Cilitn g aw Sile b SIS 53T g gb e cpl gy p (ST ki
L (iamle 48 ol 0L gl Al Ll Cudis g 508 g od) 93 5 4,5 SalwS A3 00 g Ao Jold gk sl 53 (O
A kiad dals b aglie 5o b,y 5 Bl 50 e SiSsl e 2 8es g0 YA i sl :Kile 5 b 4 S glagg S
3 B. simplex 42-3 5 ;S\ 5 5 oS (.5J 3 Bacillus simplex 31-2 5 zSU g 034 (.5) a Al g S8 e 3 Shes i3580 55 e S
o S (Ken 45 315 DL s S5 dsm 3 Shes Lady; W Sins m Buls) s Sl 1y Slsme S op 5t cds o3
ity g 5 (AV)) ity o (AY) a2y 03U 035 Sliwo b (RY) o oty palin o i o (555b & bl 3 gy WO
S, VWYY Zal58l 5 B simplex 31-2 5 5SU A& g g K59 0m 5 Shes b ady; Cho fw BLI,1 4 4 g b el s (JAY)
93l s Shae 1581 53 S cnl e lapesSo 5l 4y, Oliw AU a0l ay b, 5l s ady, e
S Yol B. simplex 42-3 575U L Giale b g oS K55 pm s Moo S5 b amslio s atyy s Sy s 2 50 pas
by A5 e 3 Jam gy esbel i Gl SL S 38 s Ol S JS 55 el S5 slatnl S ple s s s

ABL e sy $LssS 4 3 3 Gl Ol gea Wilg o s S cpl g sy S e 3

.4«'3{) &:3-‘5- C}jj 64:6.) ckuv s‘ﬁ)}c ‘_;a‘\?.dg ‘U"J’l’:"tf gbz..‘S| :‘5-&4\5 L;Lmjb

.(‘\)mwﬂ&ﬁufjlﬁvgﬁbugm JL.YS")JJ-;}J°J‘-:‘SJ}WJ—‘L°Q€J—:V—€J%JI>)1*S
S e Ll OF Ol 3 age i OLalS ety ol o ol 5 ol Gladis 535, 0 sledie Sler

4&‘]& a@]: ‘L;J'HLJ:SQJS,.’:Jb S JJ.L.@G}()LG ajjg—\
J._»JA.? isls 46))}“5&‘5 S L;.N.Aﬂesjf)l;f ajjf—Y
A.af AK:LJ\J ;L;)'JJL:LS oIS s 5&\.:5 CJ‘J.:)": g;“")“."é“’} &:“qj oj; -y

sm_ka80@yahoo.com : S35 2SIl Gy (DI J gtens *

4%


http://dx.doi.org/10.47176/jspi.13.2.20531
https://dor.isc.ac/dor/20.1001.1.27835014.1401.13.2.6.6
https://jspi.iut.ac.ir/article-1-1604-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-23 |

[ DOR: 20.1001.1.27835014.1401.13.2.6.6 ]

[ DOI: 10.47176/jspi.13.2.20531 |

b'_)&o.k‘;w.l;

V¥ b\:.wa'b'/ f"b AJLﬁ-nz/ rh:ﬂa JL-«/ oL_f"sSl:'- .h.:b)

(Yo) Ohlson 5 ol (To) sy (hal 8l 5anle 05
g0 5 My olsess s 6 SU Giule S L5 S 518
ol 5 O ol S 0 S (B 55 53 Luse e 540U
Sit O35 030 05 dsle LOT adu, gla Sy Ll e
(O ¢ 4 ) sb nd) o gt d b o o
S (Sb o dly 5wy Jsb g gere) Job (S| 5
(S e Aty 53 4l 059) e (SIS aly) 3L
3ol 5 (S o Ay 3 ade) mhau) e JKs
Ll 3 s ol e gba | gle S 5 od slaain, Uk
e dile e gla it s a8 gladas ol
die glacs S e oler Sl il el Sl
Coslie Rldl ol cpl a5 0dd QLS 5 (5 aws )
oz 5l g3date (gla sl b by 5 4 Ol OaLS
Solan sl (M0 5 V) il ol s sy sla S5s 5 3
oo e o OlalS s Sis sl Olal gla LKl 51 S
5 (0led8) wial S el il QLS 55 H5h5 4 4 035 i
ol s g o lal &S il a5 LY el s 21
S LS 1y S e sl L B A 56 ey
35t ailae ie s laasl S ety 5L odsl ¢l e
LS i, ol e S5y s p lisg old g5lulis
ol 53 oSl s Shes L 0T Bl (o5

38 03 s 3y sk

L sy 9 3ls

s S s
sl i 3ol A5y S e 5 Sb ke st ol
Bacillus simplex 42-3, Bacillus simplex 31-2 L.l L
4SS lags SL LS oslanal Bacillus simplex 56-1
Uil S alwlid 5 (gsluldr 32003l oleul 5
il o o8l St (654 s o Kiulesl LU SU as gazms o

Lo S cnslis 5ol @l (1Y) Lpd e IS

Lo Co e Gl Llg e adn; Gl Sy ctls 5)00)
(Y8 5Y0 ) 55 a3ls das yos i dien e sl
i sy ab b io wldes s gl S
|y aciey 3, Shes Al g oo 0 035 WSl s ey, dgb WS1s
sy s slapltil i 5wl e i sbay
sl Lol iy dsb S SlalS omen (YY) US
el an el ) o 5 4l b oS15 (il laalds,
Lo S5 cnl O3 OLLS b sl 3 L)ls (65t 2l 50
Sl i (7o) A28 o Joosd g b (S5 Ll 2
Jloe 5 s S O e s s b 5 Ges
S by i dald s Sl OT ol s e
() 35540
Sy 0 Gleddatl b A8 A5y S e slag SU
Al e LOT .l St s ashy 55 4 0llS Cuslis
Yo J sl 5 Sl Al ile alS Gla0sa, 50 W5 L
23 Sl a2l (6l 5luals-ACC A 5 el S
~ S s slacd gl 5 8L S Joos
3 S Sl i Sy i 5o ol 8L glad 5L
i) S e glags SLL(M0) S KaS QLS @ s 8
Llses 3 1 s ad b adsl o)l s SLiS Wl
Doty Dl 3 50aS Joos SRl slae s 51 (S hd ol oS
ol g g g o (Kb 3550 oS midls (V0) 555 00
ol Bl ey db il L 3Ll ACC S 5
il (1F) a8 o Sas (Sit 15 Ll s s Skl
Jsb ol Eely 3Laels-ACC adse slags Sbsss L
Aald 4 S p S il (glaaiy ) BlAaS 5 4l U e
Ll a5 15 005 Shes 5 A3y 4 53 5 0l Giale O
il edad S Ll n 5 (W) Adsy s (SO S
P-% ilisopd s e linsls ACC W go B=TF o slel Olo jan
Ll 3 5 s 5 RS 550 pBI L i msa a0
Jsb e, dsb (3wl deons il el sk 1

Lyl o U aolis 53 50 1 3559 slaasealS o506 055 5 ale

FA


http://dx.doi.org/10.47176/jspi.13.2.20531
https://dor.isc.ac/dor/20.1001.1.27835014.1401.13.2.6.6
https://jspi.iut.ac.ir/article-1-1604-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-23 |

[ DOR: 20.1001.1.27835014.1401.13.2.6.6 ]

[ DOI: 10.47176/jspi.13.2.20531 |

S5 P55 GBS 5 3 Shes p by S s slas 5SL G O 5 o S
S 3T s eslizal 3550 St pland 5 Sosb gla Shs ) Jad
Table 1. Some physical and chemical characteristics of the soil used in pot experiment.
Soil texture Field capacity pHe ECe TNV Zn Fe K P
(Yow/w) (dSm) (%)
Available concentration (mg kg'!)
Sandy loam 23 7.9 0.65 15 0.93 5.4 330 17
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1. Root tissue density
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Fig. 1. Assessing the growth ability of the studied bacteria on nutrient agar culture medium including polyethylene glycol 6000 (A)

and without it (B) after 36 hours; Bacteria were cultured in three replications in the row.
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2. Root surface
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Table 2. Auxin production and ACC deaminase activity of the studied bacteria; Means within a column with at least one similar
letter are not significantly different at the probability level of 5% based on Duncan test.

Bacteria

Auxin production
(mg L' 3days™)

ACC deaminase activity
(umol oo-ketobotyrate 36h")

B1: B. simplex 31-2 32.2a 0.79¢
B2: B. simplex 56-1 7.2¢ 1.22ab
B3: B. simplex 42-3 15.4b 0.9bc
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Fig. 2. The effect of bacterial inoculation on the biological yield of barley; C1 and C2 represent the Dasht and Kavir barley cultivars,
respectively, W0 and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows treatment without
bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one similar letter are not
significantly different based on Duncan test at the probability level of 5%.
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Fig. 3. The effect of bacterial inoculation on barley root characteristics; C1 and C2 represent the Dasht and Kavir barley cultivars,
respectively, WO and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows treatment without
bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one similar letter

are not significantly different based on Duncan test at the probability level of 5%.

V¥


http://dx.doi.org/10.47176/jspi.13.2.20531
https://dor.isc.ac/dor/20.1001.1.27835014.1401.13.2.6.6
https://jspi.iut.ac.ir/article-1-1604-fa.html

[ Downloaded from jspi.iut.ac.ir on 2026-06-23 |

[ DOR: 20.1001.1.27835014.1401.13.2.6.6 ]

[ DOI: 10.47176/jspi.13.2.20531 |

S5 SA S5 0 S dd) S e gl S G O)Ker 5 (o2 S

'::\3 160 - b . a g 0.5 4 a
- d ¢ -
5 120 - 204 4 abe b b abe
— e e c
= f B cd cd g
S o Z 03 A
'E:J 80 _g
§ v 0.2
Z 40 - Z
g —_—

0 2

~

C Bl B2 B3| C Bl B2 B3
WO W1

C Bl B2 B3| C Bl Bz B3

Wo W1

WL 5 WO om0 58 ) Sl o 50 C2 5 Cl g ayy 3L S 5 3 Sasb) doss » oL sSL Siule JRIcR T

S ASUB2 B.simplex 312 5 SUBL (ol S Sinle 05k s € casyn (i€ Aops Do 5 A0 by 55 ol Sl i e

oSSl Oge3l ool ol e Ol S i G G Blas (ghils sa Kol sl B simplex 42-3 s SUB3 4 B. simplex 56-1
.,\;‘)l.)u M)JO JL;:;—! cb.ﬂ‘)b

Fig. 4. The effect of bacterial inoculation on barley root moisture content and tissue density; C1 and C2 represent the Dasht and
Kavir barley cultivars, respectively, W0 and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows
treatment without bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one

similar letter are not significantly different based on Duncan test at the probability level of 5%.
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Fig. 5. The effect of bacterial inoculation on barley root volume; C1 and C2 represent the Dasht and Kavir barley cultivars,
respectively, W0 and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows treatment without
bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one similar letter are not
significantly different based on Duncan test at the probability level of 5%.
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Fig. 6. Regression relationships between barley biological yield and root characteristics including root dry weight (A), root fresh

weight (B), root volume (C), root surface (D), root water content (E), root length (F), root surface density (G), root diameter (H) and

root tissue density (L); All regression models are significant at the probability level of 5%.
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