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APPLICATION OF EXTREME HALOPHILIC BACTERIA TO ALLEVIATE
SALINITY STRESS ON TOMATO PLANTS GROWN IN SALINE SOIL

ATIF ABDULRAHEEM BAMAGOOQOS

ABSTRACT

The work within hand aims at studying the influence of the extreme halophilic bacteria
application to alleviate the harmful effect of salinity stress on tomato plants. A pot
experiment was carried out at the green house of the biological science department, faculty of
science, King Abdulaziz University. Two tomato seedlings of 35-day-old were transplanted
into plastic pots of 30 cm diameter that were filled with 8 kg per each sandy soil of pH 7.8
and E.C. 1.1 dSm™. The soil in each pot was artificially salinized with pure sodium chloride
(NaCl) concentrations, i.e. 0.0%, 0.1%, 0.25%, 0.50%, 0.75% and 1.0% then inoculated with
the respective extreme halophilic bacteria (Bacillus halochares and/or Halobacillus
dabanensis). Irrigation was carried out according to the plant needs with Hoagland solution
and tap water interchangeably.For the influence of various salinity levels on growth
parameters of tomato plants, it was observed that an inversely proportional relationship was
recorded at both stages of growth, i.e. flowering and fruiting. With regard to plant height,
decreasing percentages in comparison with the control were registered due to salinity stress.
The decreasing percentages of plant height ranged from 24.42 to 76.19 being the highest
0.75% salinity concentration and the lowest with 0.10% salinity level. It worthy to mention
that, tomato plants grown under 1% salinity concentration completely failed to continue
growing to reach the flowering stage.Regarding impact of the extreme halophilic bacteria on
tomato plants growth parameters, it was found that Bacillus halochares and Halobacillus
dabnensis significantly increased plant height at both flowering and fruiting stages in
comparison with uninoculated control. The percentage of increases reached 44.32 and 29.70
respectively at flowering stage and 32.10 and 9.13 consecutively at fruiting stage. For tomato
plants fresh weight, Bacillus halochares induced significant increase reached 30.40% over
the uninoculated control at flowering stage; while Halobacillus dabnensis induced fresh
weight was comparable to that obtained with the control. Moreover, at fruiting stage both
extreme halophilic bacteria induced significant increases in fresh weight reached 32.26% and
26.97% respectively for Bacillus halochares and Halobacillus dabanensis over the
uninoculated control. Nevertheless, the increases induced by both types of extreme halophilic
bacteria were not significant for tomato plants dry weight at flowering stage. On the other
side, both extreme halophilic bacteria produced significant increases in dry weight over the
uninoculated control reached 25.78% for Bacillus halochares and 27.20% for Halobacillus
dabanensis at fruiting stage.Regarding the fruit yield of tomato, it was found that the
differences recorded between the uninoculated and the inoculated, with either Bacillus
halochares or Halobacillus dabanensis, were not significant. Nevertheless, both extreme
halophilic bacteria supported the growth of tomato plants at 0.75% salinity level to reach the
fruiting stage in comparison with the uninoculated same treatment where the tomato plants
completely failed to continue growing till fruiting stage. Approximately, the same trend was
observed with regard to the macro nutrient content (N, P, K) of tomato plants.



