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Abstract

The study aimed in its first part to find the best method for sterilization
Silybum marianum L. plant seeds for getting best seedlings , using different
methods of sterilization. The best treatment was concluded by soaking the seeds
in sterile distilled water for (24) hours, then submerge in 70% ethanol for (3)
minutes, Then submerge in 2.5% sodium hypochlorite (NaOCl) solution for
(10) minutes, Then with 0.1% Tween 20 for (10) minutes, germination

percentage was 88% and growth efficiency 94%.

The second part of this study included a large scale program for initiation
and grow callus culture from sterilized seedlings segments (roots, leaves, stems
and nodes) had been cultured on solid MS medium supplemented with selected
concentrations of Benzyl adenine (BA), and its interaction with selected
concentrations of 2,4-Dichlorophenoxy acetic acid (2,4-D), as well its

interaction with selected concentrations of (NAA) Naphthalene Acetic Acid.

The medium which supplemented with (1) mg/L of (BA) and (2,4-D) had
been succeeded to induction of calls growth, which produce (2.4, 3.1, 4.1) gm.
fresh weight of root callus within (40, 80 and 120) days.The results indicated
that roots and nodes segments have more response than others to initiate of
callus . The viability of callus showed a noticeable increase in most of callus
cultures, in (120) days the callus of roots exceeded their viability which reaches
95% , also the results indicated that variation in protein level in callus culture
with different in callus source and age ,It was observed that with increasing the
age of callus, the level of protein in it increased, and its highest levels reached

(1.64) mg/g in root callus in (120) days.

Results also revealed that the best initiation and growth of callus was
occurred in MS medium supplemented with (3.0, 5.0) mg / L of BA and NAA,
which produce (2.7, 4.0, 5.5) gm. fresh weight of root callus in (40,80 and 120)
days. the callus of roots recorded the highest level of viability during different
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ages on the rest of the callus cultures , as well as for protein concentration which
reached (2.18) mg/g in (120) days. Therefore, these medium were returned to
stimulate the development and growth of callus from different segments of the
seedlings, and the root culture had been surpassed the rest of the other cultures
in it.

The third part of this study included the detection of the activity of the
magnetic field (M.F.) in seeds germination and seedlings growth of Silybum
marianum L. , as well as its effect on the development and growth of different
callus cultures ,and measuring the different biomarkers of callus, and finally,
explaining the role of the magnetic field (M.F.) in the accumulation of silybin in
callus cultures, based on the High Performance Liquid Chromatography (HPLC)

Technique in separating, diagnosing and quantifying this compound.

The results indicated a clear role of magnetic field in increasing the
percentage of seed germination and seedling growth, as the germination rate
reached 92% and the growth efficiency 98% , also about callus initiation , the
callus of roots exceeded on the other cultures when expose there to magnetic
field , depending on different biomarkers which reached (4.0) gm , (99)% ,
(1.85) mg/g wet weight, respectively.

The results of (HPLC) revealed a dramatic increase in accumulation of
active compound (silybin) by magnetic field in all callus cultures depending on
Retention time (RT) and area under the curve for the standard sample (ST) , and
stems callus were returned the best from others cultures in level of accumulation
of (silybin) , followed the leaves and nodes cultures and the roots cultures were

the least of them.



University of Mosul
College of Science

Callus Initiation from Silybum marianum Seedlings
and Investigation of Silybin

Sabah Abdulla Salih Al-Badrany

Ms.C. Thesis
Biology / Botany

Supervised By

Assist. Prof. Dr. Rehab Abdul-Jabbar Al-Baker

1442 A.H. 2020 A.D.



