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The effect of phosphate solubilizing bacteria on growth and
nutritional status of oak seedlings

Teimouri M., Sadegzadeh Hallaj M.H., Alizadeh T. and Matinizadeh M.

Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension
Organization (AREEO), Tehran, I.R. of Iran.

Abstract

The area of oak forest in Zagros area has decreased because of different reasons. This
situation shows the necessity of reclamation of disturbed oak habitats by reforestation
programs. The aim of this study was to determine the effect of phosphate solubilizing
bacteria on survival, growth and nutritional status of macro and micro elements in
Quercus brantii Lindl. and Q. libanii Oliv. Phosphate solubilizing bacteria were isolated
by screening methods from rhizosphere of oak trees at Garan research station in
Kurdistan province, and identified at genus level by microbiological methods. The
collected seeds were sowed after inoculation by isolated bacteria in plastic pots in
greenhouse condition. The experiment was conducted in a factorial based on
randomized complete block design with two main factor including oak species (two
levels) and bacteria (five levels) with three replication and sixteen seeds for each
replication. The statistical analysis indicated that the effect of oak species and bacteria
was not significant on seedling survival. The results indicated the significant effect of
oak species on height growth, collar diameter, shoot and leaves dry matter percentage,
amount of phosphorous in root and shoot and also magnesium, iron and manganese in
root, shoot and leaves. Mean comparison showed the higher value of height growth,
collar diameter, leaves dry matter, phosphorous in root and shoot, magnesium and
manganese in root, shoot and leaves, and iron in leaves of Q. libanii seedlings.
However, Q. brantii seedlings had more shoot dry matter and iron amount in root and
shoots in compared to Q. libanii seedlings. The effect of bacteria was significant on
height growth, collar diameter, and root, shoot and leaves dry matter as mean
comparison showed the highest value of these characters in seedlings which inoculated
by Pseudomonas and Bacillus isolates. In addition, the effect of bacteria was significant
on phosphorous and iron amount in different plant organs. Mean comparison showed
the more value of phosphorous in root, shoot and leaves , and iron of root and shoot in
seedlings which inoculated by Pseudomonas isolates. Inoculation by Bacillus isolated
increased iron amount in root, shoot and leaves, too. The Pseudomonas and Bacillus
had better efficiency in compared to other bacteria and control in improving growth and
nutritional status of oak seedling makes them suitable candidates in rehabilitation of
degraded oak habitats.

Key words: Phosphate Solubilizing Bacteria, Oak, Macroelements, Microelements
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