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Table 1- Some of physicochemical properties of soils

EC ocC K P Fe Zn Mn  Cu
Soil sample Soil texture pH 1 W] dud oyl JELN
et - el s o2 L9y e
S g0 SG il g Al Sens
(ds/m) (%) (mglkg)
ohisy b SL 7.56 0.29 0.16 198.07 3 131 1.72 1.78 0.90
Khalat pushan
Oy SCL 7.50 0.36 0.41 432 3 8.05 1.80 7.74 231
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Table 2- Some PGPR properties of isolates.

wlua Joloroli (Gare Olound  SouiS s CrawST e (S 4 Iy ,ha3) CAS-Agar lasw ;3 j9dg jiww Mg
Is:)Iaie Insoluble inorganic phosphate Auxin production Siderophore production on CAS-Agar (halo
solubility (mg/L) (mg/L) diameter/colony diameter)
S6-6 367.25 5.16 1.7
S10-3 343.65 5.63 1.8
S14-3 347.93 14.81 2.1
S19-1 343.51 3.06 1.8
S21-1 338.93 15.01 1.9
Joi2) 2 )b giae i p)55kS 53 p)5 e 400 ) it sl ol b SB 3 (5L sles B talejl ol ol @ 429 L

352 St3 iy g lS (asls g SelS 1 p)S e 200 51 28
SB o 681 Hles Sl aSdle > gy 40 bixe yiund g pauslty o

o S5 (LS CBL fhd g paely e 9 Sl (59 i I (ad LS Olayjo (ke -2 g
Table 2- Sum of square of chlorophyll index, dry weight, uptake of K and P in tissue of plant in sandy loam soil.

TS
SUd B9 Suid 5y pewly Qb el Qo L ped ol
5 aolo a3 ; LS . i ) @Il s .
Bl - Jidg S pas o ol i lod oluil i | EW
Sourceof (35l Chlorophyll  shootdry Rootdry  Uptakeof  Uptake of wtlo? Uptake of
variation Df index weight weight shoot K root K Uptake of root P
(9/pot) (9/pot) (mg/pot) (mg/pot) shoot P (mg/pot)
(mg/pot)
ot 3.539” 0.652" 0.127™ 497.53" 25.89™ 21.59™ 8.29™
Treatment 5
UwLo).‘ dUaé
0.316 0.183 0.02 137.63 4.84 1.15 1.406
Error 12
(39) 13.41 8 19.13 10.46 17.27 134 19.47
CV%

Dsine e ™ o35 Jlais) o 13 390 o sime  hoyd L Jlais o )3 32 o sime
** Significant at the 1% level, * significant at the 5% level, " non-significant
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Table 3- Sum of square of chlorophyll index, dry weight, uptake of K and P in tissue of plant in sandy clay loam soil.

s
S b9 S iy ey b eawly Cda L pwdods
5 oole | 4 5 LG . i ) Il s .
P R Jdg S gl i el i, lor plail ady, ‘ ady,
Source of o33! Chlorophyll  ghootdry  Root dry Uptake of Uptake of tlo? Uptake of
variation Df index weight weight shoot K root K Uptake of root P
(g/pot) (g/pot) (mg/pot) (mg/pot) shoot P (mg/pot)
(mg/pot)
oo 1.212"™ 8.21™ 0.058™ 1467.05" 19.329™ 20317 1.465™
Treatment 5
UwLo).‘ dUaé
0.604 0.932 0.039 633.35 14.9 5.74 2.22
Error 12
Mo yd 7 8.94 20 11.64 21.6 15.11 25
(32,)
CV%

gne pi ™ oy b Jleisl o 13 o391 )5 gime ¥ coyd 1 Jlossl o 13 392 I3 ine *¥*
** Significant at the 1% level, * significant at the 5% level, " non-significant
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Figure 1- Effect of bacteria on chlorophyll index in sandy loam soil (a) and sandy clay loam soil (b)
Numbers followed by the same letter are not significantly different (P<0.05)
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Figure 2- Effect of bacteria on dry weight tomato in sandy loam soil(a) and sandy clay loam (b)
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 3- Effect of bacteria on K uptake tomato in sandy loam soil (a) and clay sandy loam soil (b)
Numbers followed by the same letter are not significantly different (P<0.05)
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Figure 4- Effect of bacteria on P uptake tomato in sandy loam soil (a) and clay sandy loam soil (b)
Numbers followed by the same letter are not significantly different (P<0.05)
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Introduction: Potassium is a major and essential plant macronutrient and the most abundant absorbed cation
in higher plants. Potassium (K) plays an important role in the growth, metabolism, and development of plants.

There are three forms of potassium found in the soil viz., soil minerals, nonexchangeable and available form. Soil
minerals make up more than 90 to 98 percent of soil potassium. It is tightly bound and most of it is unavailable
for plant uptake. Plants can uptake potassium only from the soil solution. Many indigenous soil microorganisms
have the potential to absorb and mobilize the fixed form of nutrients from trace mineral sources. The use of plant
growth promoting rhizobacteria including potassium-solubilizing bacteria as a biofertilizer could work as a
sustainable solution to improve plant nutrient uptake and production. In this study the effect of five isolates of
Pseudomonas were assessed on the growth and K uptake of tomato in two different soils with less than 200
mg/kg and more than 400 mg/kg available potassium.

Materials and Methods In this study, two different soil, Khalat pushan (K <200 mg/kg) and Kandovan (K
>400 mg/kg) were used. All the isolates including S6-6, S10-3, S14-3, S19-1 and S21-1 used in this study
belonged to Pseudomonas genus and their potential were examined as a potassium releasing bacteria (KRB).
Bacterial isolates were cultured in NB medium and were used in pot experiments. Experiment was conducted in
a completely randomized design with three replications in two different soils by application of five bacterial
isolates and the control without inoculum. Tomato seeds were inoculated with bacterial isolates in non-sterile
soil and in the presence of indigenous soil microflora and the experiment continued until the beginning of the
reproductive phase. The rate of inoculation was 10 ml of bacteria per pot. Growth and nutritional parameters
such as dry weight of shoot and root, chlorophyll index, content of K and P in plant tissue were measured. Data
analysis was performed by SPSS software, and the means were compared at 0=5% by Duncan test.

Results and Discussion: The results of statistical analysis in the soil with less than 200 mg/kg available
potassium (Khalatpoushan) showed the significant effect of bacterial inoculation on chlorophyll index, shoot and
root dry weight and potassium and phosphorus content in shoot and root in bacterial treatments compared to the
control. The highest amount of chlorophyll index, shoot dry weight and shoot absorption of potassium and
phosphorus was accounted for S21-1. The highest amount of root dry weight and root absorption of potassium
and phosphorus was accounted for S14-3.The results of second experiment in soil with more than 400 mg/kg
available potassium (soil collected from Kandovan) showed that the measured properties were not affected by
bacterial treatments. The highest amount of chlorophyll index was achieved by S14-3. The highest uptake of
shoot potassium and phosphorus were recorded in plants which were inoculated by S14-3 and S21-1; however,
the differences were not significant. While in this study we did not measure released K by bacteria in in-vitro
condition but in the previous studies, their ability in K releasing from mica minerals such as muscovite and
biotite had been measured and reported. Production of organic acid is one mechanism which proposed to explain
potassium releasing ability of potassium releasing bacteria. It seems that this mechanism has the role in P
solubilization, K releasing and solubilizing other nutients by plant growth promoting rhizobacteria (PGPR).

Conclusions: These results suggested that plant growth stimulating efficiency of bacterial inoculants affected
by soil nutritional condition. The bacterial inoculation had a much better stimulatory effect on plant growth in
soils with low available potassium. In this experiment, two isolates, S21-1 and S14-3 were better than the other
isolates. Study in this area should be done especially in isolation and identification of potassium releasing
bacteria from different soil samples. In the next step, these isolates should be tested in different soils under
different climate conditions of the country, to choose robust and efficient isolate and intorduce them as KSB
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biofertilizer in counntry. It was the first report in Iran to test Pseudomonas isolates as KSB, while in the previous
studies other genera especially bacteria belonged to Bacillus was reported in Iran.
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