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Abstract

With the rising cost of chemical fertilizers and their negative impact on the environment, there is growing
interest in the use of beneficial microorganisms to enhance soil and plant fertility. The present study
showed that bacterial isolates can produce auxin and solubilized phosphate, which increases germination
and plant growth indices under laboratory and greenhouse conditions. To investigate the effects of
different nitrogen fertilizer rates on yield and nitrate accumulation in tomato plants, an experiment with
eight bacterial treatments and three rates of zero, 300, and 900 kg urea per hectare was set up in a
completely randomized factorial trial with three replicates in the greenhouse. Results showed that the
growth-promoting bacteria significantly increased shoot dry weight and nitrate concentration in the
absence of nitrogen fertilizer compared to the non-inoculated control. Evaluation of nitrate content in the
plants showed that excessive fertilization with more than 300 kg of urea may lead to nitrate accumulation
in the control plants. In all bacterial treatments, nitrate levels were lower than in the untreated control,
even when three times the recommended amount of fertilizer was applied. In conclusion, plant probiotic
isolates in integrated nitrogen fertilizer management systems can improve fertilizer efficiency and yield
and reduce nitrate accumulation in plants.

Keywords: Biofertilizer, Nitrate accumulation, Plant probiotic, Sustainable agriculture, Urea fertilizer
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Fig 1. The ability of bacterial isolates to reduce nitrate ions
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at the 1% level, based on Tukey's test.
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Fig4. A) Clear halo formation around colonies of isolates S37 and S 3131 on Pikovskaya medium. B) The ability to reduce nitrate and the
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control. D) The effect of isolate FL on increasing the growth indices of tomato plant. E) The effect of isolate S313 on increasing the growth
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Table 1.The effect of selected isolates on growth indices of tomato plants

Shoot Root . - Radicle  Plumule
Treatment \?vg?gfgt(zgr;))/ \I;avgiog;[hdtr{g) length length i\g:?&r S;Lr::]?:;fn length length

(cm) em( (mm) (mm)
S313 0.144d 0.09b 15.40a 7.16a 709.33a 66.67a 6.30a 5.60a
E12 0.118f 0.072e 13.9ab 5.56bc 360.22bc 42.22a 4.33ab 3.37b
PIR 0.131e 0.081d 14.33ab 5.16¢ 554.22abc  55.56a 5.50ab  5.20ab
S37 0.157¢ 0.072e 14.67a 4.50c 500.22abc  55.56a 5.50ab 5.13ab
FL 0.171a 0.100a 14.67a 7.03ab 722.44a 64.44a 6.13a 4.37ab
RO19 0.163b 0.082d 15.17a 5.5bc 640.67ab 55.56a 6.73a 5.07ab
E13 0.169a 0.084c 14.67a 5.63bc 581.33ab 57.78a 6.77a 5.37ab
AF 0.113g 0.062f 13.83ab 5.5bc 469.33abc  57.78a 5.37ab  4.70ab
PIIR 0.119f 0.081d 13.68ab 5.56bc 496.44abc  53.33a 6.23a 4.73ab
Control 0.112g 0.041g 11b 2.56d 268.22¢ 35.56a 3.30b 3.50b

C,...«:\Jf_,:[;yﬂ):'/.\ &MJJ}‘J&MJM}. s kasOLil Ot 8 53 S i 8 Gy >
Noncommon letters in each column indicate a significant difference at the 1% level in the Tukey test.
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Fig. 5. Interaction of bacterial isolates and three fertilizer levels on dry weight of tomato shoots. Columns with common letters aren't

significant at the five percent level in Tukey's test. B) The results of the analysis of variance of the interaction effect of bacterial isolates on
shoot dry weight and nitrate concentration at three fertilizer levels.
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