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Table 1. The ability to produce the enzyme ACC- deaminase.
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Figure 1. Interaction of drought and bacterial isolates of rhizosphere (Rh) on growth of bacteria. Means followed
by the same superscript letters are not significantly different according to Duncan’s multiple range test at P<0.01.
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Table 2. Ability to produce ACC-deaminase and HCN enzymes in rhizosphere isolates (Rh) in the presence

and absence of 4% NaCl salinity.
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Figure 2. Interactions of Rhizosphere isolates (Rh) and salinity on IAA production. Means followed by the
same superscript letters are not significantly different according to Duncan’s multiple range test at P<0.01
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Figure 3. Interactions of salinity and rhizosphere isolates (Rh) on the dissolution of inorganic insoluble
phosphate. Means followed by the same superscript letters are not significantly different according to
Duncan’s multiple range test at P<(0.01.
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Figure 4. Interactions of salinity and rhizosphere isolates (Rh) on pH of suspension. Means followed by the
same superscript letters are not significantly different according to Duncan’s multiple range test at P<0.01.
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Table 3. Interactions of rhizosphere isolates (Rh) and salinity on the amount of Siderophore production.
Means followed by the same superscript letters are not significantly different according to Duncan’s multiple

range test at P<0.01.
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Abstract

Background and Objectives: Nowadays, the necessity of dealing with strategic agricultural
production such as wheat in stressful environments is an indispensable necessity for achieving
maximum potential for food supply. Fluorescent Pseudomonads bacteria are one of the most
important group of beneficial soil rhizobacteria that increase the yield of plants with numerous
growth-promoting properties

Materials and Methods: This research was carried out to screen 15 Fluorescent Pseudomonads
isolates, isolated from rhizosphere soil of dry farming wheat, in terms of PGP traits such as
1-aminocyclopropane-1-carboxylic acid (ACC) deaminase, indole-3-acetic acid (IAA), Siderophore,
solubilization of inorganic insoluble phosphates (Tricalcium phosphate: TCP) and hydrogen cyanide
(HCN) (under non-saline and saline conditions), salinity resistance, drought resistance using
polyethylene glycol (PEG 6000) (with osmotic potentials of -5, -10 and -15 bar).

Results: All 15 isolates had the ability to grow at different drought levels. At the salinity levels of
4 and 10% sodium chloride (NaCl), only 10 and two isolates had the ability to grow, respectively.
All of these isolates were capable of dissolving TCP and producing ACC-deaminase, TAA,
siderophore and 9 isolates capable of producing HCN. In the presence of salinity of 4% NaCl,
all isolates were able to solubilize TCP, while only 8, 13, 6, and 4 isolates were able to produce
ACC- deaminase IAA, Siderophore and HCN, respectively.

Conclusion: Considering the fact that a considerable amount of Pseudomonas fluorescent isolated
from rhizosphere of wheat in this study were able to grow well in salinity of 4%, and also the studied
bacteria at different levels of drought stress, in osmotic pressure of -15 Bar or 37.62% polyethylene
glycol (PEG 6000) were able to grow. In addition to salinity and drought resistance, these bacteria
were able to produce plant growth promoting components (PGPs) in the presence and absence of
salinity. Specially, the results of this study showed that some native isolates of the dry farming soils
of the country were able to produce the ACC- deaminase enzyme, although under salinity stress of
4% sodium chloride salt this ability was significantly reduced (46.6%) and even in some isolates
stopped production of this enzyme. Therefore, based on the results of this study, it can be concluded
that wheat rhizosphere soil of dry farming can be a suitable source for isolating Pseudomonas
fluorescent bacteria, some of these isolates have the ability to maintain their growth promoting
properties in saline conditions. In addition, the use of such bacteria (phosphate solubilizing
pseudomonads) can reduce some of the limitations of wheat production in the drylands, as the use of
fertilizers in dry conditions increases soil salinity. However, their application as bio-fertilizer
requires further greenhouse and field tests.

Keywords: ACC-deaminase, Dry farming, Insoluble phosphate, plant growth promoting rhizobacteria,
Salinity and drought resistance
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