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Background and Objectives: The use of potassium solublizing bacteria
(KSB) in soils containing an accumulation of insoluble and non-absorbable
potassium by plants can help further solubility of these potassium mineral
sources in the soil and thus the uptake of this element by the plant. Also, the
application of KSB on the yield and yield components of wheat can prevent
the overuse of potassium chemical fertilizers and instead predispose soil
conditions for the development of plant nutrition. Therefore, the aim of this
study was to determine the effect of application of KSB in comparison with
the application of common potassium chemical fertilizers in the country's
farms on quantitative and qualitative traits of wheat grain.

Materials and Methods: To study the effect of application of KSB on the
yield of wheat cultivars in southern Kerman, Iran, this experiments were
performed over two years in the form of split plots in a randomized
complete block with three replications in the research farm of Islamic Azad
University of Jiroft in loamy sand soil. Various wheat cultivars including
Chamran 2, Barat and Khalil were located in the main plot and sources and
amounts of calcium were at four levels: 1. Control (without fertilizers)
2. Application of chemical sulfate potassium (at the rate of 200 kg / ha
based on soil test results 3. Half of the recommended chemical fertilizer at
the rate of 100 kg/ha + consumption of KSB from the source of Potabarvar
biofertilizer at the rate of 100 g/ha 4. KSB (at the rate of 100 g/ha as the
seed treatment), were placed in sub-plots.

Results: The results showed that wheat cultivars showed different
reactions to different levels and sources of fertilizer during the two years of
the study. The highest grain yield in Chamran 2 cultivar was obtained by
applying KSB at the rate of 8 t/ha. Application of KSB alone in Khalil
cultivar and application of potassium solfate along with KSB in Barat
cultivar produced 7.49 and 7.6 tons of grain per hectare, respectively,
Whithout significant different by 8 tons per hectare. Application of KSB
could significantly improve grain yield, spike length, number of grains per
spike, grain nitrogen percentage and grain protein percentage.

Conclusion: The results showed that the applied KSB improved the
quantitative and qualitative traits in wheat grain. Although the application
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of potassium sulfate based on soil test results also had an effective role to
increase wheat traits, but it is suggested that in agriculture based on
sustainability in agriculture, potassium biofertilizer should be used with
half of the recommanded potassium sulfate fertilizer. In addition to
reducing the consumption of chemical fertilizers, this can be effective in
reducing wheat production costs and farm health.
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Hossein. 2023. Effect of potassium-solublizing bacteria biofertilizer on yield and yield
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Table 1. Some physical and chemical properties of soil used in the experiment.

N

Zn . Fe . Total K .
(mgkg™) — (Mgkg’) — opy  (MOky)

EC ) oH oC Sl sl Jl
(dS.m™) (%) Texture Year

1.8 9.8 0.128 107

1.3 9.4 0.130 105

138 79 o063 <P o017
Loamy Sand

138 79 060 <Y o018
Loamy Sand




V€Y ) a)h».fs AY 0,92 4)|..\.1‘g: ..\“.Jys‘Slé A.qg.ﬁ.\.o 4?.)'“‘”

e dops S mhe g abiw 3 dls bl
o blaze Jl 558 o8y s ess Jle p3 s S
oy S e 03 Cdo ol Olge 08 2
Sl oSl dlis i (Y Jsr) L3 S ls sme
Dl oae Solal G| sasglis 555 5 o3, e
GL\; Aol o e (65 th.ﬂ B (aG)l O
dlo 53 55 558 53 o3, bl Sl anlis
Jlo s a3 als sl o 5 e sls Ol ey
bt 355 Gl (6355 slad 5o Dl o35 5l
355 5,8 lasles L oS el sty w3 355 L
PR ) ) 35S 2,8 ol o Lo
Solel | Jeb= o whees 35 2558
»ess Jl Sl e lis El (gl e
sadls 3 8 byl 5 s ol V.BJ S5 ekasolis
oSSR et 3 G S L plerd S
S Labe plee e a8 28 s Sy
Jo (VS8 il e Lol e sl
555 3,8 Ll a0 s ales s 4l sl als
35 0k S8 Ve Lo plEe pled
St 1y olS ) i S ke alesd gbaaS
Ldy Do oS (655 kel s Il 5 e S
e L2alS il i) 358 e sl &S ol s,
oLS (golal 5 Shae 5 ails slaws Of Jlis 4 5 &S
Y0 a2l 33
L L
lhesd 555 Wy oy lhul g ssd e ol
LS ol b 1 oS Ak gl Sl sy ol ole
ok 0AE ST L s ey Ik s O Sl e
dsb 53 polie cpl 51 olS JT s (5555 ol
oS iy L, oplply 5 led ealinad A3 6593
53 (Y0) 358 o s O hys,y Ad, LS s
L IS O ST oS elty 58 31 aalllas

5 gt b Bl o I ly 3

K

3 o (el sl Jl s alos b
03 oo Ml s Ao s g Jleal s 53 03,
El iS5 e K dlal mhe 35S
Ofalesl p33 Jlays Laesls (bl 4z 51 Jol>
ol S Jels oy 3550 1 ala sl LS
Oy abiw dsb 5258 53 035 Jolase 15 558 03,
o 53 a3 (Y Jsd) s S Jls pme Sy
3 Sl o35 5l Sl Ol SR bl
35 A 50 5 alerd 58 508 Ll a
KON ) Aol st G P R V] PN

dsb ull Cel o8 slasles 5l ealizad
Olgn b Srall opl cle o8 s 8 olS s o
I s gl w5 Sb Ol g, S
I sy bais Cdls oS 4 olde sle
lass byle sy Ol 32 () 3 (TT)
(SUsss i 5 pabod pkmmssl) Jold (i
ol cage Dpany led GleaS oes 4
oL sltas b8 plisl a5l A3 (slaaaiit
AL aslie s oS Sax 035 5 e 5 03
Sheslal syl ales 4 plend gl
o 53 5 Py B el pes gl S
53,5 WA Gk 3 s asie sl el s,
WS St e S5 slads obe
sagh e S p s Sios sk A3, Il el
5 Ope & e SUI Aol s 4 xS
03,5 5l e s el dasls 4 58 S,
33 S5 s i O35 4 SUl Akl 5 SLidl
Cowd ol 3N Sl 53 s e Lisls Lls OAS
Sl et G S 5 Shes Jpam s
(YY)

ol Jle 31 Jol sloesls il 3 ol

ﬁ))S)) Vj‘) L}JL&.AJS‘}VJ?)JJ‘ J‘J QL.:A.* J:".’.LA)‘



O)Sod g (guwrmw 1325 /[ o 3,Shos 1 by 0KS3151 gimn 5 395 35,15 551

3 leed 555 Goas g ald o5 b
A ol St el elalp cils

S5 eslizal Wsges S8 (Y1) KIS 5 Kl
S 53 oy s kiSslT (6 SL il lad g
5 el ol 5 olS a2 U5y SRl 4 e
SAS OSass pl prmes A O35
ol er oL SL sla s cpl 51 eslatal s sas
L olS 2, as 5 ady Fohe GRS slas S
S S o SU W, ol (YA s S
o Oldlee b s s e 030 LYs 51 S
Loy oS 03 Ol 5 ply Sl Ol G130
Pyt

OSsn 5 Ohase Ao ks 4wl
3 U5 Ol 5l Cilse rG)l sls plas &ls
ERSS) Jlaze S5 ansls (gols pme VS 55
Ao S dlel maw p3 il 6 3 S
oSl amlie elol s (Y Jsds) 55 sl ims
23 Sl o o als Ol s Aoy o pSB g Lilae
35 sgme o 53p W (6355 e plas
S ol Jogs ol (4 IK3) S35 515 b eas
e e el 355 Brae ¥ Olex o35 2
Ssbay ol &ls 03520 oy S e il S
T 03 deos 08 Slads pl 53 035,55 Lo
e 355 Sled 53 deons TV 4 als (6o S
Jeb 05 03 Ol o s 3L (ol pme 1S
B s 38 e b
538 kes LI s Sy edle sy e
ooty ole Ol s edS s wils CdS
Js e 4 5 AS s 11 (650 B 055 48
rae ol )8kl d Cod olS 05585 Ol e
e W S phasn (bl SIS
Lol il Sl &8 s Jol Sl il 055 20

“J|,}§u""hﬁ}l U'i| Jﬁ)ﬁ oalazol r}l'.'.J?:""’J)T ngl'SL

A

G s b S 5 o5t St g Sl M5
(e Dlpe 5 e dsenl JEl s nly B
?;J{umtﬁaﬁ)lspé?b);uulmu:i\yl
oS J 5 Jslesss mlesl s (YD)
B LJ slas s QL«}V.A Gae i 518 3
S Sis ol dBlur G ae 4 ol plad
LG Rld g eliisy spp ) S S5
@oedyg, dlse as ey S8 ole Ol
sl ol oS O Al Dlpe 4 O
(YV)
bees L bl Jsl dle s «ils s Shes
05 e (355 mske 5 03, Jele g uSs
Jziujiwdu,su\ R
QCEMJJJ»L&):L}{L&&;\)J',STEJ;I
Sl oSle awslie (Y Jsd) 5g b pae Ao
¥ K9 Selesl Jol e 55 55 o e
L{TQ\MV_E)):&\:%SL&; O e 3l QLIS
S 5> A Ul ey (fS S S e
2 2l el Sl 55 e S Jol>
@ prely Sl placd 355 B pas 5 L o5
o D o) 03 el e 35S ol e
s b oS s S s wls 5 VA 5 VER WS
533l OLES gyl g sl (LS s (5 A) 5y
umﬁw)w)wnﬁvjﬂuqujpmu
53wl 5 Sae S e 5 el sl Jl Jle
AN O‘ﬁﬁﬂ.}v.:wti ) 35S O an Vj) o
5 8 el Jogs ) Al ol s s
Jlo @ cod Jol Jlo 51 Sslie Jl, s 5 ol
Asls 0L (o358 cibe gl 4 Jlesl g
Tobe s o Sl o3, 4l 5 Shes &S )5k
S DslE 5 035 Olyn 0 VL (6355 il
S S Sl Joss oyl s Ol s L
o by LS 5 o5 VYY) J= V:U s Shas



V€Y ) D)Lo.n:’ AY 0,92 4”.\.}“{ ..\“.Jys‘Slé A.qg.)g‘.\.o 4?.)'“‘”

Jol el pland 355 e slad 03 85
e B R e a
e e
38 e (0 JS8) v\-i%ip-;) ol s dals w4
oys 5 O3 ol olS W) L 53 by
(.._wuhi 03,5 wlol 5 das o ldl |y il 5
L als 4y gy ol 31 055 JUESH e e (IS

(Y4) das e ol 8l

ol it e bl 1y S ol s
Ol 3o 5 Al ok g3 (681 oy ol
ok s3] 6L Glaas S L s
Bl Sl dald 4 e s 055 50 (Sl e
sla Ol o8y 5 58 Jlize il ool anslis
Ol el dlasl (258 Jlass 4 Jsline [ASTy o)
03 e e aw V.ML:J 358 e sl
@l B Aoy bl 4 e dald b oanslis

Loy U'ljsg);‘?’ C)‘Jp V_;))J S Y Q‘Jm?- (,_5));

AE S 5 oS Slio il 4 - Y s
Table 2. Analysis of variance of quantitative and qualitative traits of wheat.

Sla e S0k
Average of squares

Loy Loy
. . . - . A;.)b ‘.
IR Sls 0355, &l 5 See o 3 dls sl o J}Ja i GRS Cjt.a
% Grain % Grain Grain yield Grain/Spike spike length &30 Sources of
protein nirtogen Degree of variations
freedom
£ Jle £ Jls £ Jls Jsl JL £ Jls Jsl Jl £ Jls Jsl Jl
Second Second Second First Second First Second First
year year year year year year year year
| <
0.06™ 0.001™ 0.44™ 2.74™ 0.43™ 29.64™ 0.004™  18.49** 2 A
Rep
0.68** 0.02** 9.01** 2.08™ 556.11**  199.76**  4,59** 15.80** 2 2
Cultivar
a gl
0.02 0.0006 0.11 0.42 0.65 93.68 0.001 0.46 4
Error a
0.02"™ 0.0008™ 1.25%* 2.01™ 76.29%* 57.84™ 0.63 ** 3.14™ 3 >
Fertilizer
355 % o
1.06 ** 0.03** 2.22*%* 994 **  137.37**  348.72**  1.16** 22.18** 6 Cultivarx
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s .
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Figure 1. Comparison of the average interaction of cultivar and fertilizer levels on wheat spike length during
two years.
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Figure 2. Comparison of the average interaction of cultivar and fertilizer levels on wheat grain/ spike during
two years.
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Figure 3. Comparison of the average interaction of cultivar and fertilizer levels on wheat grain yield during
two years.
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Figure 4. Comparison of the average interaction of cultivar and fertilizer levels on wheat grain nitrogen (%)
during two years.
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Figure 5. Comparison of the average interaction of cultivar and fertilizer levels on wheat grain protein (%)
during two years.
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