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Tablel. Physical and chemical properties of carrier material

arrier pH EC oC N P K Fe Zn
dsS m? % mg kg

Perlite 6.28 0.55 0 0 0 2.08 8.27 9.65

Rock phosphate 7.64 0.15 0 0 0 1.03 18.02 3.38

Vermicompost 7.34 1.72 17.7 7.4 1375 378.83 112.86 53.1
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Table 2. Physical and chemical properties of soil used for wheat cultivation

texture  pH EC ocC N P K Zn Fe (CFU/g)

dS m'? % mg.kg?

Loamy 8.20 0.70 0.09 0.053 4.10 190 4.58 3.67 9.2x10°
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Table 3. Variance analysis of the treatment effects on growth indices and nutrients uptake in the wheat

Source of ~ Degree  Chlorophyll  Plant Root Shoot Shoot Fe P Zn
variance of height dry dry fresh

freedom weight  weight weight
Treatment 3 19.59" 2.00" 0.025" 1.07 12.87™  381.59™ 0.0047" 61.22"
Block 9 23.91° 191" 0.011™ 0.20™ 6.52"™ 143.49™ 0.0006"™ 12.81™
Error 27 7.40 0.49 0.005 0.4 7.16 85.11 0.0006 9.34
(%) CV - 6.20 6.11 10.71 4.75 17.68 9.17 8.17 6.08
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Table 4. Mean comparisonof the treatment effects on growth indices and nutrients uptake in the wheat

Treatment hlziznr:t Chlorophyll va/)gitg?]rty SC\Z?;ﬁtry Fe Zn
Cm g mg kg

Perlite 10.95¢ 42.00% 0.59¢ 13.25b¢ 95.52¢ 46.52°¢
Rock phosphate 11.01M 41.68b¢ 0.58¢ 12.72°¢ 95.40¢ 46.75°
Vermicompost 11.65% 45.61% 0.71% 13.76% 120.40*  59.102
Perlite+ Rock phosphate 11.210 40.98° 0.59« 12.96° 97.1°¢ 47.55°
Perlite+ Vermicompost 12.08% 45,70% 0.68% 13.54% 114.15®  52.62°
Vermicompost + Rock phosphate 11.39% 44.46% 0.73® 13.54% 113.80%  49.37%¢
Perlite+ Rock phosphate+ Vermicompost ~ 11.22% 43.32% 0.68bd 13.28% 104.67°¢  52.72°
Simple superphosphate 12,718 46.50? 0.71%¢ 14.408 114.67% 51.25%
Triple superphosphate 12.15% 46.522 0.812 14.05% 113.56%  49.60
Control 10.55¢ 41.32b¢ 0.57¢ 12.91°¢ 96.45° 46.77°
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Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05). The numbers after data show
Standard Deviation of data in three replications

o0 0 v 1o bjlens ;U 5 Skes a o gl s oo
slayled o 5 ol Glid paiS oS el )| cio (59,
sl 1y Jlade o i Jo b g oole Sland g (5055
u‘)&w 9 60‘}9 u»a.&bj).: c.:Lu RATRV- RS W}:}J@)j
J= ol sl eolaxl ols les (Moradi et al., 2011)
Sy 9 Shos 5 W51 jlo e Rl g hud oaiS
thﬁf"ﬂ’ as \.\5\))5 L)L"’ u.w.w ..\.nb)f [a..\;f 0345
09092 gl Jre ola g, b olS 0l ) S e (5 4w
«(Glick et al., 2001) (Sl 5 dyz) 2LS lo
sl oy, @b 5l g e JB s 8
So,55 50 5w (Larsenetal., 2009) jLesls-ACC (ygoren
WSS e byl rd alies LS aig elas,l iuliél g o

154

8,5 5,158 5.0 (Bashan et al., 2006) S 4 oLik
Tl 150 paS ol grtegd Glaalas, jlade oS
shesi bt il gl e sk PGPR
sl las (Tahmasbi et al., 2014) ), Ken 5 cwlogl
WS sdgs Gp etesls elipagoge dgw )8
5 JudslS olsee ialidl el aals b aglie 15 1585 00
Yeo glales ST j0 a5 &l?‘_’ﬂ 3ad asy VYR
Sde po bl Koo s ccenl ad; IS CavgiaS 09
laaslosly cnl )3 CamgeaS oay9 3929 4 Olysoo 1) 9,15
(Theunissen et al., 2010) |,Ke2 g yucgnd g0 b

b 2l pole Qda Iy Jdg k5 Gl SRl s
Sygo 50 45 5She g e oo urmslly Ghad (5o



v olE Al S yore i, 58 poligegosw 5 xS slaaslesly sl eolazuwl

@Iy &S )5l uligogige 09,5 Slas ySL 5l A9
St 5 diadlyh iiils jlasls-ACC 5 eaST ol
wms Lial3El soys VEIFY 5 VAIVY |, eniS olS asls
Ser Bk 5l Bk Sl CeegeS ey alesl
olS 0l 0gup e S plend 5 (K58 Slogas
(olid olie o e cde ay Ko B b 5l g 090 oo
oS 5 Srae 2l polie iz o Slee Rl o
gy s (Nada et al, 2011) 58 oo olS 8 pas
oolaiwl ols oLzs (Sheikhi et al., 2015) ), Sen 5 Seus
poiS o Shos (al Bl cge CamgiaS (009 (Si9 2oy )
A dld 4 Cod

e Slad pgw 095 ad) SS9 ke o e
O o ;o Lo (1Kl dslie gl (F Jgoz) 09y |lo
aleoly ¢ ¥ SOlawd pguw Lot 5l ams a5 oy ylid ws o
9 ool s_:l.b...‘a).:}w )Lo.».: Wlaws S +CM5?.¢SL5A)5
Ol |y Sz (59 e (n i CageeS (009 arledl
5 ComgaS (209 slord §5 5 9y90 53 i oalive fu 5
oole) o, Sles iul38l Joshietal,, 2013) -, Sen 5 51>
Sl ool Sl o 1, paif ol S (ady, 5 mlsp plil it
Azarmiet ) ;5o 5 0,31 .030,5 5,155 CavganS 2,9
Aoy Sl 59 (o, B) Hlo g iol38l 50 (@l 2015
lizegosw 7S Jp Soaige gdli J1 50 1) atey olS
03998 Silens g (ST ¢)989 0 0SS g5 et 5l
53,5 b

(Schoebitz et al., 2013) )|, g jusorwl Giogh guls
@ Wl g et sl olipogoge 7L s ols ol
SYY i & Jslome s )5S .8 oo VIO ol o0
sobolen aisls ioli8l 1) s ol adle Job wsyo VA
Lo oy e 09 oo oddlice V IS 5 ¥ Jgu o a8
09 bedly ey g ool Slawdpgn slaosS I o
oS 3 CemgeeS (009 9979 4 i o0 Vb 0)lge pogdle
o) g laew (Gandi & Sivakumar, 2010) sl s
2y )8 g paS axg LB o, (Sinha et al., 2010)
Ol CawgaeS oy9 5l oolaiwl S1 s GlallS Layl
Sheikhi et al., ) ;| )Ken § Sl Jiogh mls wis,S
QM};..QS‘Sc)g )9 Moy \ )‘ solawl ols L)L"""’ (2015

A aald 4 Sl paiS LS el )| iuli8l Co e
039 89y 2 Byles Jlas ol (Las a1 Sloo anylite gl
Og Yo gre doye B mhw jo puS olee plul S
9 ool &_:l.QNS)J}w ‘_;\)55 )Lo.:.? 99 40 ).u Sz )9 )‘\.\.D.c
saleoly b glo soe Solas Jg s osmlive Ju
slaloly cuip 4 as ol lis byl o sy O
+oland S 9 C““‘"ﬁ:{?"sg“)ﬁ +WJ)’ ‘Ca.«.uj?os(so)j
(f JS») Qualas L)L“'"" J—»-J)J 9 oolw uw})w L: 6)|¢
50 Ws,S Lo (Magnucka & Pietr, 2015) o 5 5%

\ gﬁ\\\\;‘ |

A [\
7 albS i\

-

CwrgaoS (2059 + Cd 33 9 ALY 00l Wlawd pgw s lo W, e oo 51 Y SO
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Abstract

High costs of fertilizers production and environmental pollution due to their application make it necessary
to use other sources especially biofertilizers. The purpose of this study was to determine capability of
bacteria Pseudomonas fluorescence survival as one of phosphate solubilizing and plant growth promoting
bacteria on different organic and inorganic carriers including vermicompost, perlite, rock phosphate, and
four formulations of them, as well as, to investigate their effects on growth indices of wheat. The experiment
was performed through complete randomized block design with four replicates, seven inoculants and two
fertilizers (simple and triple superphosphate) treatments. Results showed that although triple super
phosphate treatment was the best regarding to its positive effects on plant chlorophyll, plant height,
phosphorus content in the shoot, and shoot and root dry weight attributes, it had no significant difference
with inoculants containing vermicompost (P>0.05). Regarding to the iron (Fe) and zinc (Zn) in the shoot,
vermicompost inoculant was superior to the other treatments, and regarding the shoot Zn this difference was
significant compared to the fertilizer and control (P<0.05). Perlite+ vermicompost inoculants implied,
respectively, a 10.6 and 14.5% increase in chlorophyll content and plant height, in comparison with the
control. Vermicompost+ rock phosphate and vermicompost inoculants increased root dry weight by 28%
and 24.5%, respectively (P<0.05). Vermicompost inoculants increased the shoot dry weight, phosphorus in
shoot, Zn in shoot and Fe in shoot by 6.58%, 27%, 26.3% and 24.83% in comparison with the control,
respectively (P<0.05).
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