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Abstract

The current study dealt with callus induction from leaves and
hypocotyl explants of cowpea seedling Vigna radiata L. on Murashige &
Skoog medium containing growth regulators 1.0 mgL™ of a-Naphthalene
acetic acid and 0.5mgL™ of Benzyl Adenine. Cell suspension cultures
were prepared from the hypocotyl callus of Vigna radiata L., using
Murashige & Skoog medium provided with 1.0 mgL™ of a-Naphthalene
acetic acid and 0.5 mgL™ of Benzyl Adenine.

Two different densities of cell suspension were cultured using two
types of media. The first was MSO medium free from of growth
regulators, and the second was that MS medium density of containing
1.0 mgl" NAA and 0.5 mgl”" BA. data showed the all cultured in MS
medium supplemented with growth regulators was higher than density of

cells growing in MSO medium without growth regulators.

Roots system of cowpea plants cultivated in the field and cowpea
plants derived from callus and those produced cell suspensions callus as
well as cowpea plants grown in solid NF media were inoculated with
Cowpea Rhizobium 321H for 10-15 minutes and after 50 days of
inoculation, root nodules were developed on roots of inoculated cowpea

plants.

Root nodules were used to measure amino acids as a marker of nodule
activity as an alternative protocol to the Actylene Reduction Assay. The
highest concentration of the amino acid lysine and the lowest
concentration of aspartic amino acid were found in the root nodules of
cowpea plants growing in the field, the root nodules growing on NF
medium and the nodules derived from callus differentiation. and

differentiation of callus cellular suspensions



Root nodules were also used in the preparation of anatomical
sections, where the results of light microscopy examinations showed
cross sections of root nodules in the roots of cowpea plants growing in
the field and their counterparts resulting from tissue culture inoculated
with rhizobium bacteria, and their presence. From swelling in the area of
penetration of bacteria into the root hair. Examinations confirmed the

presence of bacteria and noted their different shapes.

The results of measuring protein concentrations confirmed the
presence of clear differences in the level of proteins in parts of white
cowpea plant Vigna radiata L. grown in the field at the age of 50 days,
cowpea plants growing on solid NF medium at the age of 50-45 days and
callous cowpea plants at the age of 25-30 day.

The study included the discovery of new traits by amplifying the primers
of the 16S rRNA gene using PCR technology and the existence of a
difference between the classes of the bacterium Cowpea Rhizobium 321H
by means of genetic analysis that shows the genetic relationship of three
isolates of the rhizobium bacteria isolated from the root nodules of

cowpea plants.



University of Mosul

College of Education

for Pure Science

Comparison of cowpea plants (Vigna radiata L.)
differentiated from explants and cell suspension
calli and their ability to produce atmospheric
nitrogen fixing nodules and detection of amino

acids in them

Ghanyah Haitham Abdel Wahab Ahmed Al-Qassab

M.Sc. Thesis
Biology

Supervised By
Professor

Dr. Jamella Hazaa Rasheed

2023 A.D. 1444 A.H.



