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Yeast extract
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Table 3. The results of analysis of variance of the effect of treatments on wheat root traits

Mean square

Source of Degree of
variation freedom Root fresh Root dry Root . . Root moisture
i . Root issue density
weight weight volume content
Block 3 0.020™ 0.120™ 0.477"™ 0.000"™ 0.013m
Treatment 3 0.600™ 0.006™ 1.087" 0.008™ 0.081™
Error 9 0.640 0.008 0.228 0.001 0.140
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"s: Not significant, * Significant at P < 0.05, ™ Significant at P < 0.01
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Figure 3. Mean of root fresh weight, root volume, root density and root moisture weight percentage of wheat in
treatments. Control (without adding tryptophan and bacteria), +Trp (adding tryptophan), B (bacteria without adding

tryptophan), B + Trp (bacteria plus tryptophan). Means similar letters, are not significantly different according to
Danka's test at 5 % probability level
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Figure 4. Image of wheat root in response to different treatments from left to right, respectively: control, + TRP,
bacteria and bacteria plus tryptophan TRP. The white circle at the top of each image is as a scale and has a diameter of
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Figure 5. Microscopic image of the distribution of root hairs around the secondary and main roots of the wheat under
different treatments, from left to right control, +TRP, bacteria and bacteria plus TRP tryptophan, respectively
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Abstract

L-tryptophan is a precursor of auxin synthesis by PGPRs. In soil, this precursor derived from hydrolysis of
soil organic matter protein. Lack of sufficient soil organic matter especially in rained condition could be
limiting factor in this topic. For this purpose, an experiment was designed to evaluate the effect of tryptophan
in the presence and absence of growth promoting bacteria on wheat growth. The results showed that in LB and
root exudate mediums auxin was produced respectively 41.1 and 20.9 mg.L* by B. simplex 16 just when
tryptophan added at 5 mM concentration. Bacterial inoculation of wheat seeds, addition of 100 mg.L*
tryptophan and co-application of tryptophan and bacterial inoculation treatments respectively increased 9%,
decreased 16% and decreased 20% the dry matter yield of wheat shoots compared to the control. Due to the
use of tryptophan in both bacterial and non-bacterial inoculation conditions, root tissue density decreased 60%
but root volume increased 70%. Microscopic studies and whole root images showed that both bacteria and
tryptophan treatments caused morphological changes, especially in the hair roots section. According to the
results of this study, the use of tryptophan at a concentration of 100 mg.L™ is not recommended to increase
wheat growth due to the potential for auxin stress and developmental disorders.
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