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ABSTRACT

This study was conducted initiation callus from explants (shoot tips, cotyledon, Hypocotyl, roots) of seedling
Linumusita tissimum L. cultured on MS medium supplemented different concentrations of NAA with 1.00
mg/LBA after 4 weeks and callus content of protein after 8 weeks, Also the Results are shown as follow:
callus produced from cultured shoot tips on MS medium supplemented 1.0 mg/L NAA and 1.0 mg/L BA
highest wet weight of callus 0.91 g/explant and gave highest percentage 90% after 4 weeks, callus produced
from cultured cotyledons leaves on MS medium supplemented 0.25 mg/L NAA and 1.0 mg/L BA highest
wet weight of callus 1.08 g / explant and gave highest percentage 100% after 4 weeks, Hypocotyl cultured
on MS medium supplemented 0.25 mg/L NAA and 1.0 mg/L BA after 4 weeks gave highest percentage
and weight, 100% and 0.25 g/explant, roots cultured on MS medium supplemented 0.25 mg/L NAA and
1.0 mg/L BA after 4 weeks gave highest percentage and weight, 100% and 2.61g/explant.
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Introduction

Prepare technology tissue culture from biotechnol-
ogy that have an important role in serving human,
especially in the Plant  propagation. A lot advan-
tages of the most important access to large numbers
from plants free from a etiology and same mother
plant in a short time and any time of the year fur-
thermore use of these technology in areas search
and applied including education and improving
plant and produce medical drugs, medicines and
rapid clonal propagation which is of application
that are great significance that are by following dif-
ferent methods differentiation and training formal
such as the composition of adventitious buds and
stimulating the growth axillary buds and induction

somatic embryogenesis as well as a study growth
aspects and  plant development  and secondary
metabolites. Linaceae family back to order
Geraniales and particularly plants in the form herbs
or bushes and family consist of 9 species where 200
type widespread in temperate, for plant flax from
important plants that grow to produce timely oil for
human consumption as well as commercial or in-
dustrial use, the human used for the purpose nutri-
tion.

For plant flax bush length from (1- 4) foot contain
5 pairs from chromosomes (2n = 30) for plant Flax
grow a winter crop in hot zones.

 There are concerns about how to meet the grow-
ing demand for food while protecting ecosystems
and biodiversity, Phytohormones are considered the



NAWAF AHMED ET AL 547

most important endogenous substances for modu-
lating physiological and molecular responses, a
critical requirement for plant survival as sessile or-
ganisms, Phytohormones act either at their site of
synthesis or elsewhere in plants following their
transport (AL-Taey, 2017; AL-Taey and Majid, 2018;
Kadhim et al., 2019). Cytokinines known to signifi-
cantly improve the growth of crop plants grown ,
there are many researchers who studied
Cytokinines  ability to improve the plant growth by
inducing cell division and regulate cell metabolism
and activated many specific enzymes  (Al-Taey and
Saadoon, 2012). Tissue culture technique has played
a role in its ability to propagate plants and to obtain
a large number of them in a short time and at low
costs compared to traditional propagation methods.
Suitable protocols have been developed for multi-
plication and improvement of different species
(Kadhim et al., 2019)

The study aims to Induced the callus from differ-
ent parts of seedlings to get the best  part and the
better concentration of hormones.

 Determination protein content in callus from the
different explants of seedling and the best  treat-
ment of callus inductions.

Materials and Methods

The  seeds were surface sterilized by washing pow-
der regular and seeds were washed with tap water
for 10 -15 minutes, then transferred to heparin 15%
(v/v) sodium hypochlorite solution for 15 minutes
(commercial bleach Clorox contain 6% sodium hy-
pochlorite) and finally rinsed 3 times with sterile
distilled water. The sterilized seeds were placed on
basal MS medium free hormones, after 4 weeks on
growth seedlings. The following explants were
taken from them (shoot tips, cotyledon, Hypocotyl,
roots) planted on MS medium supplemented differ-

ent concentrations of NAA (0.0, 0.25, 0.5, 1.0) with
1.00 mg/L BA after 4 weeks from induction of cal-
lus had been moved on MS medium free hormones
for the purpose differentiation, and callus content of
protein after 8 weeks from induction of callus used
for growing in the glass bottles capacity (250 mL put
it out 40 mL) from food medium at pH 5.7 which its
covered with aluminum foil then sterilize the food
medium by autoclave for 20 min at 121 co and un-
der pressure 1.04 kg/cm2, The cultures were kept in
growth chamber at 25 ± 2 co under a 16 h photope-
riod (supplied by fluorescent tubes) and 8 h dark
periods with a light intensity of 300 lux, The experi-
ments were arranged in factorial experimental
based on completely randomized design (C.R.D.)
with ten replicates per each treatment and one ex-
plant per replicate.

Results and Discussion

Table 1 shows callus produced from cultured shoot
tips on MS medium supplemented 1.0 mg/L NAA
and 1.0 mg/L BA highest wet weight of callus 0.91
g/explant and gave highest percentage 90% after 4
weeks, Figure (1- A). These results may be ex-
plained by the fact that auxins play a role in induc-
tion of callus and the addition of cytokinin to the
medium with auxin lead to increased callus growth.

Table 2 shows callus produced from cultured
cotyledons leaves on MS medium supplemented
0.25 mg/L NAA and 1.0 mg/L BA highest wet
weight of callus 1.08 g/explant and gave highest
percentage 100% after 4 weeks Fig. 1-B). These re-
sults are explained in light of what is stated in the
interpretation of the results of Table 1.

Table 3 shows callus produced from cultured
Hypocotyl on MS medium supplemented 0.25 mg/
L NAA and 1.0 mg/L BA after 4 weeks gave high-
est percentage and weight, 100% and 0.25 g/ex-

Table 1. The effect NAA and BA and combinations in induction of explant cultureof shoot tips for  flax Linumusita
tissimum L. on MS medium after 4 weeks.

NAA BA(Mg/L) Induction Wet weight of Strength and
(Mg/L) of callus% callus (g) color of callus

0.0 0.0 20 b 0.39 d Light green steel
0.25 1.0 80 a 0.89 b Light green steel
0.5 70 a 0.45 c Light green steel
1.0 90 a 0.91 a Light green steel

*Values with similar characters for each factor or their interactions individually are not significantly different accord-
ing to the Dunkin Multipliers test below the 5% probability level
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Table 2. The effect NAA and BA  and combinations in induction of callus from explant culture of cotyledons leaves for
flax Linumusita tissimum L. on MS medium after 4 weeks.

NAA BA Induction of Wet weight of Strength and color
(Mg/L) (Mg/L) callus% callus (g) of callus

0.0 0.0 30 B 0.11 D green steel
0.25 1.0 100 A 1.08 A green steel
0.5 80 A 1.03 B green steel
1.0 80 A 0.74 C green steel

* Values with similar characters for each factor or their interactions individually are not significantly different accord-
ing to the Dunkin Multipliers test below the 5% probability level.

Table 3. The effect NAA and BA  and  combinations in induction of callus from explant culture  of Hypocotyl for flax
Linumusita tissimum L. on MS medium after 4 weeks.

NAA(Mg/L) BA(Mg/L) Induction of Wet weight of Strength and
callus% callus (g) color of callus

0.0 0.0 50 b 0.22 C Light green steel
0.25 1.0 100 a 0.25 A Light green steel
0.5 80 a b 0.23 B Light green steel
1.0 70 a b 0.12 D Light green steel

* Values with similar characters for each factor or their interactions individually are not significantly different
according to the Dunkin Multipliers test below the 5% probability level.

Table 4. The  effect NAA and BA and combinations in induction of callus from explant culture  of roots for flax
Linumusita tissimum L. on MS medium after 4 weeks.

NAA BA Induction of Wet weight Strength and
(Mg/L) (Mg/L) callus%  of callus (g) color of callus

0.0 0.0 80 A 0.55 C Solid white cream
0.25 1.0 100 A 2.61 A Light green steel
0.5 90 A 1.33 B Light green steel
1.0 80 A 0.29 D Solid white cream

* Values with similar characters for each factor or their interactions individually are not significantly different accord-
ing to the Dunkin Multipliers test below the 5% probability level.

plant, Figure (1- c). These results are explained in
light of what is stated in the interpretation of the
results of Table 1.

Table 4 shows callus produced from cultured
roots on MS medium supplemented 0.25 mg/L
NAA and 1.0 mg/L BA after 4 weeks gave highest
percentage and weight, 100% and 2.61g/explant,

Figure (1- D). These results are explained in light of
what is stated in the interpretation of the results of
Table 1.

Table 5 shows May explain the different response
of different explants (shoot tips, leaves, hypocotyl,
root) to induction of callus basedon concentration of
growth regulators is the process of induction of cal-

Table 5. The content of the protein in the callus developed from different explants cultivation of the flax Linumusita
tissimum L.

NAA BA Content of the protein Mg/g
(Mg/L) (Mg/L) Shoot tips Cotyledons hypocotyl Root

0.25 0.0 1.13 0.64 0.73
1.0 1.0 0.10

* Values with similar characters for each factor or their interactions individually are not significantly different accord-
ing to the Dunkin Multipliers test below the 5% probability level.



NAWAF AHMED ET AL 549

lus depends on several factors, including the condi-
tions of agriculture and the type and source of the
explants used in addition to the central content of
agriculture from growth regulators.

The results showed that best treatment of the pro-
tein content at the cultivation of different explants of
flax plant seedlings Linumusitatissimum L. on MS
medium, where protein content was in the callus
was developed from the cultivar shoot tips (0.01)
mg/g  with  the 1.0mg/L BA concentration , while
the protein content was 1.13, 0.64, 0.73 mg/g in the
developed callus.

From the cultivation of the explants of the cotyle-
dons leaves, hypocotyl and root respectively when
the treatment 0.25 mg/L NAA with 1.0 mg/L BA,
the cause of the superiority of the leaves in their
protein content may be due to the fact that they are
newly grown and their content of metabolic com-
pound is high, Including amino acids and thus in-
crease protein.

References

Al-Katip and Mra Osama Ahmad, 1999. Extraction, puri-
fication and evaluation of the efficacy of the enzymes
peroxidase and urease from phase Bellus vulgaris L.
Master Thesis. College of Education, University of
Al Mosul.

Al-Kinani and Faisal Rasheed, 1987. Plant Tissue Culture
and Cells. Directorate of books and printing House
/ University of Mosul - Iraq.

Al-rawy, Khasha Mahmoud and Abdul Aziz Mohammed
Khalaf Allah, 1980. Design and Analysis of Agricultural
Experiments. Dar Al Kutub Printing Press, Mosul
University, Iraq.

Al-Sayyid, Mohamed Khairy, 1983. Crop Science And Food
Production. McGraw-Hill Publishing Egypt, Cairo.

Al-Taey, D. K. A. 2017. Mitigation of salt stress by organic
matter and GA3 on growth and peroxidase activity

in pepper (Capsicum annum L.). Adv. Natural and
Appl. Sci. 11 : 1-11.

Al-Taey, D. K. A. and Saadoon, A. H. 2012. Effect of treat-
ment of kinetin to reduce the salinity damage by
drainage water irrigation on the growth and nitrate
accumulation in the leaves of spinach,
Spenaciaoleracea L. Euphrates J. Agric. Sci. 4 : 11-24

Al-Taey, D. K. A., Mijwel, A. K. and Al-Azawy, S. S.  2018.
Study efficiency of poultry litter and kinetin in re-
duced effects of saline water in Viciafaba. Res. J.
Pharm. and Tech. 11 : 294-300.

Ford, K. G. 2000. Biological and Biomedical Science. Plant
Science, Botany- General. McGraw – Hill com. pp.
1-6.

Gupta, S., Dutta, A. and Ibarakl, Y. 2006. Plant Tissue Cul-
ture Engineering. Vol. 6. The Background. Springer.
496 pages.

 Hartmann, H.T., Kester, D.E., Davies, F.T. and Geneve,
R.L. 2002. Plant Propagation Principles and Practices.
7 th. ed., Perntice Hall, Inc. New Jersey. USA.

Kadhim, Z.K., AL-Shareefi, J.H.M. and Lateef, S.M. 2019.
Effect of growth regulators on in vitro
micropropagation of blue honeysuckle (Lonicera
caerulea L.). Res. on Crops. 20 (3) : 635-641

Kasumi,  M., Takastu, Y., Suzuki, K., Gonai, T.,  Nogi, M.,
Yamada, T. and Manabe, T. 2004. Callus formation
and plant regeneration from root explant of Gladi-
olus (Gladiolus X grandiflora  Hort.). J. JPN. Soc. 4
(1).

Mohammed, Abdulmutallab Sayed and Mubashir Saleh
Omar, 1990. Key Concepts in Plant Cell and Organ
Transplantation. Directorate of Books House for
Printing and Publishing/University of Mosul - Iraq.

Murashige, T. and Skoog, F.A. 1962. A revised medium for
rapid growth and bioassays with tobacco tissue
culture. Physiologia Plantarum. 15 : 473-497.

Safar, Nasser Hussein, 1990. Oil and Sugary Crops. House
of Books and Documents, Baghdad.

Sas, copyright © (2002) Institutc Inc. Cary, Nc 27513, U.S.A.
Tayfour, Hussein Awni and Rashid Zakar Hamdi, 1990.

Oil Crops. Kutub House for Printing and Publishing,
Mosul.


