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Kingdom: plantae
Phylum: Angiospermae
Class: Dicotyledonae
Order: fabaceae
Family: leguminosae
Genus. Phaseolus
Species: vulgaris
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Abstract

Pots experiment was conducted during the spring season of 2019 in the
experimental fields of the Faculty of Agriculture / University of Al-Qadisiyah,
aiming to study the response of two varieties of the Phaseolus vulgaris L to the
bio-fertilization of Rizobium Phaseoli sp with two nano elements (iron and
molybdenum) and their interactions on the vegetative growth, chemical
content and yield of the plant as well as some of the anatomical features of the
root nodules.

The experiment was designed in a Completely Randomized Design
(CRD) with three replications in a regulation of three factors (2 x 4 x 2)
including bio-fertilizer (inoculated and non-inoculated), nanoscale elements (80
iron, 10 molybdenum, 80 iron + 10 molybdenum). mg. L™ and (Pole and Bush)
varieties. Differences between means were determined by using Duncan’s
Multiple Range Test at 0.01 level of confidence. The seeds were treated with
bio-fertilizer before planting, the addition of nanoscale elements was carried
out after a month of cultivation through soil application method.
Measurements were taken at the end of the growing season, that is, at the
harvest stage.

The results showed that the use of bio-fertilizers and nano elements
improved the traits of growth, yield and chemical content of the plant as well

as the root nodules traits.

The most important results of the study can be summarized as follows:

1- Plants treated with bio-fertilizer (inoculated) outperformed plants which
were not treated with bio-fertilizer (non-inoculated) by giving the highest
value for all studied traits except for the percentage of nitrogen in the root

nodules. In general plant height was 84.58 cm, the number of branches of the

A



plant was 4.28, branches per plant, the leaf area was 48.07 dm”. plant, and
the dry weight of the shoot was 42.28 g per plant. The percentage of nitrogen
in the leaves was 2.06%, and protein recorded 12.84%, and carbohydrates
26.42%, while the concentrations of molybdenum and iron in the leaves were
3.04 ppm, and 21.13 mg. g, respectively. The average number of nodules
was 19.03 nodules. plant. and Nitrogenase activity was 69.72( ppm / plant /
hour) and the average number of pods was 36.16( pods per plant).

2- The addition of nanoscale elements resulted in a significant increase in
most of the studied traits, as the treatment with the mixture of elements
recorded the highest rates of the traits under study. Among them was the
plant height, which was 92.47 cm, and the average number of plant branches
recorded 4.82 (branches per plant), and the leaf area recorded 52.83 dm”.
plant. The rate of tryptophan acid in this treatment was 89.27 (microgram per
gram). The rate number of root nodules recorded 17.16 (nodules per plant).
The nitrogenase enzyme recorded a rate of 77.53 (ppm / plant / hour). As for
the plant yield, the number of pods recorded a rate of 33.99( pods per plant).
3- The bush varieties outperformed the pole varieties by giving the highest
value for all traits except for the plant height, the iron content in the leaves,
the molybdenum concentration in the nodule and the amount of nitrates in
the nodule, for which the pole varieties recorded the highest values.

4- The plants to which iron or molybdenum were added with bacterial
inoculation significantly outperformed the plants which were only inoculated
without adding iron or molybdenum, and the latter outperformed the non-
inoculated plants.

5- The three interaction between the studied factors showed a significant
effect on most of the vegetative characteristics as well as the chemical

contents and the yield of the Phaseolus Vulgaris, especially for the treatment

B



with a mixture of nanoscale elements with bio- fertilizer and for the two
varieties.

6- Regarding the anatomical characteristics of the root nodules ,the use of
bio-fertilizer and the addition of nano-elements led to asignificant increase in
the size of the root nodules (diameter of it),while ,it negatively affected the

thickness of the epidermal and cortical layers.
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