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Table 1. The average of physical and chemical properties of the soil before the experiment.

xS Oia A el

Sl il Total N P K Jostesn CEC ECe

(Cmol'/Kg)  (ds/m) pH
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Soil texture v, eSS 50 S ke %0.C
mg kg’
S 0.1 10 328 1.65 17 0.79 7.24
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Table 2. The results of the tests promoting growth.
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Table 3. Chemical analysis of samples by XRF Maravetappe shale Glauconitic.
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" SIOZ A1203 NaZO MgO Kzo TIOZ MnO CaO P205 F6203 SOg LOI
Oxides
MJ)

66.7 15.2 1.74 226 320 087 0.03 059 0.12 4.91 0.00 4.43
Percent
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Table 4. Mineralogical analysis in the shale Glauconitic XRD method.

Ll FAS o S s W] PS5 colea
Minerals Quartz Glauconite Kaolinite Albite Orthoclase Hematite
B
> 29 254 24.7 15.1 4.89 0.93
Percent
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Table 5. Variance analysis test treatment effect on yield and its components in wheat.
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in ear in ear Per unit area
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1220337**  1226991** 7.95%* 11.7%* 20.1%* 134%* 8
Treatment
ile sl gllas
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Test error
Ol s 5
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Coefficient of variation
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Table 6. Compares the average treatment tests on yield and its components in wheat.
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Common letters in each column LSD test showed no significant difference at the 5% level.
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Table 7. Analysis of variance (Average of squares) of K uptake in wheat.
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Table 8. Compare the effect of potassium absorption average (kg/ha).
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Table 9. K correlation between grain and straw harvesting maturity and yield components of grain yield.
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Abstract

Background and Objectives: Potassium is the most abundant macronutrient in 15-cm of soil
layer. Micas, K-feldspars and vermiculites are three important groups of minerals containing
potassium. Soil microorganism play an important role in the natural cycle of potassium, so
potassium solubilizing microorganisms in the soil can be used as an alternative technology for
increasing available K for plants. Glauconite micaceous minerals are considered as a source of
natural origin non-chemical fertilizers, so they can be a good source of potassium. The aim of
this research was to study the effects of inoculation of potassium solubilizing bacteria with
indigenous shale containing glauconite on the yield and yield components of wheat in field
conditions.

Materials and Methods: After isolation and identification of potassium solubilizing bacteria,
and determination of growth indices, molecular identification of isolates was done. Based on the
ability to solubilize potassium, the isolate was selected for field experiment and was identified
with 16S rRNA test. Glauconite mineral was collected from near the village of Ag-Taqeh
Maravetappe in Golestan province, then transferred to Biology Laboratory of Gorgan
University of Agricultural Sciences and Natural Resources (GAU). It was then powder by
hammer and shale containing glauconite particles passing through 60 mesh sieve that the
particle size was less than 250 microns were prepared for testing. XRD and XRF studies were
conducted on glauconite mineral. This study was conducted as a randomized complete block
design with nine treatments consisting: 1- control, 2- inoculation of bacteria + glauconite,
3- inoculation of bacteria + glauconite + organic matter, 4- inoculation of bacteria + organic
matter, 5- glauconite + organic matter, 6- glauconite, 7- sulphate fertilizer treatment, 8- bacteria
treatment, 9- treatment of organic matter, replicated three times during 2015-2016 in the
research farm of GAU on Karim wheat cultivar in rainfed conditions. The measured traits were
including yield and yield components of wheat.

Results: Experiments showed that glauconite mineral is containing potassium oxide (3.2%),
iron and other micronutrients that can be used by plants. Results showed that treatments had a
significant effect (P<0.01) on grain yield, straw yield and yield components of wheat. So that
the maximum value for the number of heads per square meter, number of grains per spike,
number of spikelets per spike, grain weight, grain yield (5650 kg.ha™) and straw yield (9826
kg.ha) were observed for treatment of glauconite incorporation, organic matter and bacteria
and the lowest amount for these traits (3687 kg.ha™) was in control treatment. After treatment of
glauconite incorporation, organic matter and bacteria dual combination treatments has higher
yield components and grain yield than their own treatments. The results also showed that in the
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incorporation treatments, the amount of K uptake in grain and straw (133.67 and 40.27 kg.ha™")
is significantly higher than other treatments and this indicates that glauconite, organic matter
and bacteria have a synergistic effect on each other that can increase the amount of uptake in
wheat. So, Glauconite mineral can be effective in supplying potassium for plants and can
increases wheat yield.

Conclusion: Analysis of variance and means comparison showed that the incorporation
treatment of glauconite-organic matter-bacteria compared with potassium sulfate fertilizer
significantly increased the yield of wheat. This study showed the significant effect of potassium
solubilizing bacteria on native shale containing glauconite in supplying potassium for plants and
glauconite mineral alone or in combination with bacterial inoculation and organic matter can
release potassium and can be used to provide part of the required potassium of plant as a
potassium fertilizer.
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