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Figure 1- Growth of E. aurantiacum bacterial at different concentrations of NaCl (1, 2 and 3 M) after 24 and 120 hours (LSD,
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Table 1- The interaction effect of salinity levels xExigubacterium aurantiacum bacterial endophyte inoculation on height and
dry weight of tomato Seedlings

(L2l S Cadgdl) jlosi S 9 Tobw ols gl o SWid (g S p S By WS 0
Treatment (Bacterial endophyte) Salinity level Plant height (cm) Shoot dry Leaf dry Qg
ot . . 4
(dS m™) weight weight Root dry
weight
@) s
(els pas) ols 0 48.58b 21.03b 9.11b 17.43b
Control (no inoculation) 4 42.71e 14.32¢ 8.35e 12.17e
6 37.03g 11.57g 7.249 9.269
8 30.26i 8.11i 6.34i 6.94i
10 26.28j 6.24j 5.35 6.26j
E. aurantiacum L zSb codgusl 0 57.69a 25.65a 9.95a 19.33a
Bacterial endophyte E. aurantiacum 4 46.16¢ 19.24c 8.81c 15.37¢
6 44.51d 17.34d 8.55d 13.33d
8 39.88f 12.28f 8.04f 11.25f
10 32.05h 10.04h 6.26h 8.44h
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In each column, numbers followed by the same letter do not have statisticly significant differences (p<0.05) based on LSD test.
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Table 2- Comparison of the mean effect of salinity levels and and Exigubacterium aurantiacum bacterial endophyte
inoculation on electrolyte leakage, chlorophyll a, chlorophyll b and carotenoids of tomato Seedlings

\OA

(2l Sl Cudguil) jlogi S T Sy S s 3 Jso b J:35,5 25989,
Treatment (Bacterial endophyte) Salinity level lon leakage Chlorophyll a Chlorophyll b Carotenoids
(dsm) (%)
MIGFW) (o5 Sy p 5 2 p S ske)
(els pas) als 0 17.56i 1.65b 1.02b 0.46b
Control (no inoculation) 4 35.18g 1.50e 0.73e 0.38e
6 48.12e 1.369 0.469 0.34f
8 56.45¢ 1.24i 0.37i 0.23h
10 67.36a 1.03j 0.28j 0.19j
E. aurantiacum b S cudguil 0 12.43j 1.83a 1.12a 0.49
Bacterial endophyte E. aurantiacum 4 29.69h 1.66¢ 0.96¢ 0.44c
6 43.47h 1.48d 0.87d 0.41d
8 52.15d 1.36f 0.57f 0.32g
10 61.39%b 1.28h 0.41h 0.28i
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In each column, numbers followed by the same letter do not have statisticly significant differences (p<0.05) based on LSD test.
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Table 3- Data correlation coefficients for the effects on salinity level and Exigubacterium aurantiacum bacterial endophyte
inoculation on tomato seedlings

1 2 3 4 5 6 7 8 9 10
1 1
2 -0.31™ 1
3 -0.40 "™ -0.62" 1
4 -0.33" -0.54™ -0.61" 1
5 -0.49™ -0.63™ -0.63" -0.63™ 1
6 0.23" 0.30" 0.31"™ 0.31"™ 0.12" 1
7 0.33™ 0.52" 0.53" 052" 0.26"™ 0.55" 1
8 0.40"™ 057" 0.59™ 0.58"™ 0.34™ 0.62" 0.62" 1
9 0.42" 0.59™ 0.63™ 0.61" 0.39" 0.65" 0.65™ 0.66™ 1
10 -0.38 ™ -0.50” -0.51" -0.51" -0.59” -0.52" -0.53" -0.52” -0.53™ 1
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1- Plant height 2- Shoot dry weight 3- Leaf dry weight 4- Root dry weight 5- Electrolyte leakage 6- Cholorophyll a 7- Cholorophyll
b 8- Cartonoid 9- Proline 10- Carbohydrate.
ns, * and **: non-significant, significant at p<0.05 and p<0.01, respectively
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Introduction: Tomato (Solanum lycopersicum L.) is a common vegetable that is widely cultivated and
consumed worldwide in the Solanaceae family (global tomato production is estimated at approximately 182
million tons in 2017). Tomato, because of its elevated nutritional value, is the second most common vegetable
commodity in the world after potatoes. As with other crops, the global production of tomatoes is threatened by
certain biological stresses (such as pests, plant diseases and weeds) and non-biological stresses (such as salinity,
drought, floods, cold and heat stress). Nowadays, the excessive use of chemical fertilizers in tomato production
in order to increase yields, has resulted in environmental pollution and dangers on the health of consumers. The
reaction of cultivated plants to these challenges is indicated by numerous morphological, physiological,
biochemical and molecular changes, leading to a direct and indirect decrease in plant growth and productivity.
Salinity as a non-biological stress can cause osmotic or ionic imbalance in plant cells. Salinity stress also limits
growth and germination by affecting water and reducing water availability and affects crop production.
Endophytes represent an eco-friendly option for the promotion of plant growth and for serving as sustainable
resources of novel bioactive natural products. One of the alternative ways to restore normal plant growth under
salinity stress may be to use plant growth to stimulate endophytes. Endophytes can play an important role in
plant survival under salinity stress by reducing the adverse effects of sodium ion. Therefore, this work provides
strong evidence that endophyte halophyte can be beneficial for tomato that help tolerate the plants stress.

Materials and Methods: The main aim of this study was to investigate the role of endophytic bacteria
(Exigubacterium aurantiacum), isolated from Salsola imbricate, in improving the growth of Solanum
lycopersicum L. (8320) under salinity stress. The salinity tolerance potential of bacterial endophytes was
investigated in vitro. The bacterial was cultured in Nutrient Agar with different concentrations of NaCl (1, 2 and
3 M) and its growth dynamics were investigated after 24 and 120 hours. To prepare the bacterial suspension for
inoculation with tomato seeds, the bacteria were cultured on NB (Nutrient Broth) medium for 24 hours in an
incubator at 28+1 °C at 130 rpm. The OD suspension was adjusted to a concentration of 1x108 ml. Tomato seeds
(cultivar 8320) were washed with ethanol (70%) for 30 seconds and then sterilized with 0.5% sodium
hypochlorite for 90 minutes and then completely distilled three times with distilled water. They were autoclaved
and washed. For better contact of seeds with bacteria, 1% carboxymethylcellulose was used and then the seeds
inoculated with bacterial treatments were placed on a shaker for six hours. Seeds inoculated with bacterial
endophytes were planted in seedlings and then placed in pots containing autoclaved soil in the greenhouse of the
Faculty of Agriculture, Hormoz University. The experiment was arranged in a factorial experiment based on
randomized complete block design with three replications. Experimental treatments included five levels of

salinity stress (0, 4, 6, 8 and 10 dS/m™) and bacterial endophyte inoculation (E. aurantiacum). Analysis of
variance of traits was performed using SAS software version 9.4 and the means were compared using LSD
method with a probability level of P<0.05.

Results and Discussion: Analysis of variance showed that among treatments there is significant difference
on growth parameters of tomato seedling (P < 0.01), this indicate the positive impact of the bacterial endophyte
on the growth parameters of tomato seedling is inoculated with the bacterial than the control plants. In this
experiment, stem height, dry weight of stem, leaf and root, percentage of electrolyte leakage, chlorophyll a,
chlorophyll b, carotenoid, proline and carbohydrate content were examined. The results of mean comparison
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showed that salinity stress significantly reduced stem height, stem dry weight, leaves and roots, chlorophyll a,
chlorophyll b, carotenoids and increased electrolyte leakage; however, bacterial endophyte reduced the negative
effects of salinity stress on tomatoes. Tomato seedling treated with endophytic bacteria showed higher levels of
key osmolytes, total soluble carbohydrates and free proline compared to untreated plants under salinity stress.

Conclusion: The results also showed that the use of endophytic bacteria increased the growth of tomatoes in
saline soil and water, thereby it can be used as an effective tool for growing salinity-sensitive plants such as
tomatoes in saline conditions.
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