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1- Plant Growth Promoting Rhizobacteria
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Table 1. Selected physical and chemical characteristics of the studied soil.
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K P pH EC Total Calcium Carbonate ~ Organic Sand Silt Cla Texture
Nitrogen Equivalent Carbon y u
(mgkg") (ds.m™) (%) ds s
920 22 7.65 3.8 0.19 0.97 413 33 25.7 Loam

1- Substrate-induced respiration
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Table 2. Variance analysis of the effect of bacterial inoculation, salinity and their interactions on root volume,
fresh weight and dry weight of root.

Wiy KI5 03 oy S 055 i) ¢ @sl3l 4o i b
Root Dry Weight Root Fresh Weight Root Volume df S.0.V
0.327%* 13.7%% 2.62%* 3 ol
Salinity
SL
0.014% 1.14%+ 2.69%* 2 Sk
Bacteria
= L ':E:' B
0.008%* 2.43%% 2.99%% 6 SALE S
Salinity*Bacteria
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Error

o
72 10.7 5.06 - (h232) Db o 5

Coefficient of Variation
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" ** and * not significant, significant at 1% and 5% probability levels, respectively.

WS Ghd) Sl gt (B p 6 it gl 53 UL LR Gal Kibe awlie Y

Table 3. Mean Comparison of seed inoculation with bacteria at different levels of salinity on some of plant
growth parameters.
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Root Dry Weight Root Fresh Weight Root Volume L lation Level Salinity Level
(g per pot) (g per pot) (cm® per pot) noculation Levels alinity Levels
0.73% 5.11° 5 33cd LS_}’SL’ L;’)“il"’ NEEY
no Inoculation
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Inoculation with P. flourscens
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Inoculation with P. flourscens
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Table 4. Variance analysis of bacterial inoculation, salinity and their interactions on fresh shoot and dry shoot

and plant height.
<y gl il plll S 035 e ekl 5055 @olyl s S il
Shoot Height Shoot Dry Weight Shoot Fresh Weight df S.0.V
282%+ 36.3%* 440% 3 SO
Salinity
s,
10.6%* 2.54%% 273%x 2 s AL
Bacteria
SU o b
3.61%* 1.02%%* 11%* 6 AL ()b
Saliniy*Bacteria
et
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Error
(Ao y3) Sl uis ;
2.94 9.92 59 _ 03) Sl o 2

Coefficient of Variation
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" ** and * not significant, significant at 1% and 5% probability levels, respectively.
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Table 5. Mean Comparison of average seed inoculation with bacteria in different levels of salinity on some

other morphological characteristics.
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Inoculation with P. flourscens
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Table 6. Variance analysis of bacterial inoculation, salinity and their interactions on microbial biomass

carbon, basal and substrate-induced respiration.
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Table 7. Meancomparison of average seed inoculation with bacteria in different levels of salinity on microbial

biomass carbon, basal and substrate-induced respiration.
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Abstract

Background and Objectives: The effect of plant growth promoting bacteria on increasing wheat
yield has been demonstrated. Nevertheless, the effect of these bacteria on soil biological quality
particularly in the stress conditions such as soil salinity was seldom studied. Therefore, the aim of
this study was to investigate the effect of growth enhancer bacteria on growth parameters of
Wheat and biological indices of soil under cultivation of this plant and salinity condition.

Materials and Methods: In order to investigate the effect of inoculation with plant growth
promoting bacteria (PGPB) on some soil biological indices and wheat growth parameters under
salinity stress, a factorial experiment was conducted based on completely randomized design
with three replications. The factors were salinity at four levels, control, 6, 8 and 10 dS.m”,
inoculation with plant growth promoting bacteria at three level, no-inoculation and inoculation
with Pseudomonas putida and inoculation with Pseudomonas fluoresces. After the growth
period, the plants were harvested and some yield parameters (such as parameters such as the
root volume, root and shoot fresh and dry weight) and Biological indicators of soil (like
Microbial Respiration and Microbial Biomass Carbon) were measured.

Results: The results showed that the soil biological indices and plant growth parameters
significantly decreased as the soil salinity increased; however inoculation with the bacteria
significantly increased plant growth parameters. The inoculation with P. fluorescens and
P.putida compared to the control (without inoculation) increased root volume by 83% and 25%,
root dry weight by 38% and 7% and root fresh weight by 52% and 50%, in the salinity level of
6 dS.m™ respectively. The highest microbial biomass carbon (1997 mg Cpe. Kg' dry soil) was
observed in inoculation with P. putida. Inoculation with P. fluorescens could also increase soil
microbial biomass carbon in the control from 987 to 1765 mg Cpe. Kg' dry soil. Compared to
no-inoculation, inoculation with both bacteria in all salinity levels increased soil basal
respiration and substrate-induced respiration.

Conclusion: It could be concluded that the presence of plant growth promoting bacteria not
only increased plant growth parameters under salinity stress, but also they improved soil
biological indices such as soil microbial biomass carbon, basal respiration and substrate-induced
respiration and thereby indirectly enhanced plant growth conditions and increased plant yield
quantity and quality.

Keywords: Microbial Biomass Carbon, Microbial Respiration, Pseudomonas fluoresces,
Pseudomonas putida, Salinity stress
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