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Abstract:

The current study was conducted with the aim of creating callus and the possibility
of its differentiation into branches when parts of the stems and Apical tips of Momordica
charantia plants in vitro. Tested parts of the stems and Apical tips separated from sterilized
three-week age seedlings to induce callus and from vegetative branches supported by vary-
ing concentrations of the growth regulators MS medium alone (0.0,0.5,2.0,2.5) mg.L"' Kin.
The interaction was tested between Kin at concentration (2.0,2.5) mg.L" +( 0.2) mg.L"!
IAA in replanting and sustaining callus. The results showed that the highest rate of callus
formation and weight occurred in the Apical tips with a value of 70% and 4.9g in the me-
dium supplemented with 2.5 mg.L! Kin. Followed by the stems that recoded the best de-
velopment rat callus weight reaching 60% and 4.4g at center supplemented with 2.0 mg.L"!
Kin respectively. As for the effect of interfering with the nutrient medium containing 2.0
mg.L'Kin + 0.2 mg.L' TAA, the highest rate and fresh wight of stem callus was recorded at
5.74g compared to the Apical tips callus, which gave an average fresh weight of 4.85g with
the supplemented medium with 2.5mg.L! Kin+ 0.2mg.L" TAA. The growing shoot formed
a vegetative shoot of 4.5 shoots, vegetative part and average. The number of leaves is 20
leaves , the vegetative portion in medium supplemented with 2.5 mg.L"! Kin, followed by
the stems forming the vegetative branches at a rate of 3.5 the branch the vegetative portion
and average number of leaves 16 leaves the vegetative portion in medium supplemented
with 2.0 mg.L! Kin respectively.

Keywords: Momordica charantia , callus induction , plant growth regulators.
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Introduction

Momordica Charantia (Karela), is a
creeping annual herbaceous plant. It is
known in English as Bitter, melon, and
is known by several common names
in different languages, such as balsam
pear and fuca in China, Ampalaya in
the Philippines, Indian Karela, Tamil
and Bengali Bramas [1]. It is a sessile
or semi-sessile climbing plant that be-
longs to the Cucurbtiaceae family and
is widely distributed in China, Malay-
sia, Turkey, East Africa, and the Carib-
bean [2]. All parts of the plant, includ-
ing the fruits, would be characterized
by their oval shape, the many protru-
sions that protrude from their outer
surface, and their bitter taste [3]. It is
grown in warm seasons, so the leaves,
fruits, and seeds of the plant are used
for medicinal purposes in treating dia-
betics, as it works to lower blood sugar
levels in South America and Asia [4].
Bitter gourd contains three different
groups of beneficial chemical compo-
nents that act as effective agents in hy-
poglycemia. These compounds include
a mixture of saponins and type of ste-
roid known as Charantia, insulin-like
peptide, and alkaloid compounds [5]
[6]. It i1s widely used in the world to

treat various diseases. Diseases by in-
dividuals residing in those areas to
treat bronchitis, anemia, gonorrhea,
cancer and to treatment gonorrhea[7].
In addition, the plant contains a group
of biologically active phytochemicals,
including alkaloids, steroids, and fla-
vonoids, which make the plant antifun-
gal, antibacterial, antiviral, and para-
sitic [8]. Callus is an irregular tissue of
undifferentiated parenchymal cells that
arise from areas of cut or Wounding of
plant parts grown in nutrient medium
to obtain different appearances of cal-
lus depending on the type of plant part
and the components of the nutrient me-
dium used [9].

Micropropagation is the use of tis-
sue culture to propagate vegetatively
and multiply them by growing small
parts of plants such as buds, individual
nodes, fruits, leaf'parts, roots, ect. These
parts grow in sterile and controlled me-
dia in terms of nutritional and environ-
mental conditions because of the pro-
duction they provide. Large numbers
of plants that are free of pathogens and
viruses and are genetically similar to
the parent plant at any given time [10].
Among these plants is the bitter gourd
plant Momordica Charantia. Sultana
and Barimaih [11] indicated the possi-
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bility of micro vegetative propagation
of the bitter branch plant by cultivat-
ing tissue nodes and roots derived from
seedings growing in sterile conditions
and on MS medium supplemented
with different concentrations of aux-
in. And cytokinines. Malike et al [12]
were able to study the effect of growth
regulators on the production of callus
from plant cuttings extracted from bit-
ter gourd seeding, and then the differ-
entiation of the resulting callus. This
study aimed to identify the response
of the Momordica charantia to tissue
culture system and the extent of this
plants ability to from complete plants
from callus.

Momordica charantia (Karela) as Bitter melon

Materials and methods

1- Seed source and sterile seedling
production

The experiment was carried out in
the plant tissue culture laboratory of
Department of life Sciences / College
of Education for Pure Science, Uni-
versity of Diyala during the period
from 2022 to 2023. The seeds of the
bitter gourd plant, Momordica charan-
tia, were obtained from local markets
imported from India. The seeds were
sterilized the day before planting them
with water. The next day, they were
washed with liquid soap for five min-
utes to remove any materials stuck to
them. They were placed under running
water for 15 minutes, after which they
were changed the seeds with a solu-
tion. Ethyl alcohol at a concentration
of %70 for one minute. Then the seed
were sterilized by rinsing with com-
mercial grade containing %6 sodium
hypochlorite NaOCL which is avail-
able in local markets in a ratio of one
volume of sterile distilled water for 15
minutes. Then the seeds were washed
with sterile distilled three times at a
rate of five minutes once to remove
the rough coating [13]. The sterilized
seeds were planted by placing them on
the surface of 20 ml of solid [14]. Me-
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dium free of growth regulators in 250
ml glass bottles at a rate of one seed
in each bottle. The samples were pre-
served. Cultivated in a growth room
under a light intensity of 1000 lux, a
light succession of 16 hours of light and
darkness, and a temperature of 25+2m.

2- Callus induction

Sterile seedlings grown in solid MS
medium were grown under sterile con-
dition. old 21 days as a source of plant
parts. The stems and the Apical tips
were separated after their edges were
removed using a sterile scalpel. The
plant parts were planted in 100ml glass
bottles on solid MS medium supple-
mented with Kin at a concentration of
(0.0,0.5,1.0, 2.0, 2.5) mg.I'" .The wet
weight of the callus was calculated by
weighing the sample in which the plant
part was grown after planting and after
50 days, as the difference between the
two readings, the weight of the callus.

3- Perpetuating callus

After the formation of callus from
parts of the stems and the apical tip, the
seedlings of the Momordica charantia
plant were cut into pieces weighing 1g
and replanted on test media for perpet-
uation, represented by solid MS me-
dium supplemented with a concentra-
tion of (2.0,2.5) mg.l"! Kin mixed with

[AA at a concentration of 0.2 mg.I"! in
glass bottles of size 100. Estimate fresh
weight of callus grown on the permac-
ulture media eight weeks after replant-
ing using a weighing scale sensitive.

4- Vegetative branches are formed
from calluses Stems and Apical tips

Transferring the newly created cal-
lus from a piece of stem and Apical tip,
weighing approximately 1g and at 20
days old, marked the surface of solid
MS medium supplemented with (0.5,
1.0, 2.0, 2.5) mg.I"" Kin

5- Statistical analysis

A completely randomized design
(CRD) was used to implement the study
experiments, and the data were ana-
lyzed using the program (SAA,1996)
and the means were compared accord-
ing to the Duncan multinomial test un-
der a probability level of %5 [15] Each
treatment included 10 replicates. Each
replicate contained a part one vegetar-
ian.

Results and Discussion
Production of sterile seedling
The results of the surface steriliza-
tion method for the seeds of Momordi-
ca Charantia plants used showed its ef-
ficiency. In terms of obtaining healthy
seedlings with complete rooting, plum-
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age, and the nature of growth, after
several days of planting,(Figure 1¢
A.) which were characterized by elon-
gated stems and leaves in shape , The
suitability of the surface sterilization
method for the seeds of the Momordi-
ca Charantia used in the study showed
its characteristics by obtaining healthy
signs and good vitality, the use of vari-
ous sterile materials depends on the
time of exposing the seeds as well as
their important concentrations and the
production of sterile and healthy seed-
ings that are not ripened from steriliza-
tion processes [16].

Figure (1): Seedling of
a 21-day old M. Charantia

Callus induction.
The study showed that the best rate
of stem callus generation was %060

with the MS medium supplied with
a concentration of 2.0mg.L"' Kin,
which in turn gave the largest amount
of callus formation, 4.4g, and with a
significant difference, the concentra-
tion gave 2.5mg.L"!' Kin production
rate and callus weight reached %30
andl.11 g while the two concentration
were 0.5and 1.0mg.L"! of Kin gave the
lowest rate of production and a callus
weight of %20, 0.8 g and 1.5g, respec-
tively.

superiority of the apical tips in giv-
ing a growth rate and callus weight
of %70 and 4.9g when grown in MS
medium supplemented with 2.5 mg.L-
! Kin, and the treatment concentration
was achieved at 2.0mg.L"' Kin. The
rate of growth and callus weight of cal-
lus reached %350 and1.12 g. The low-
est rate of creation and weight of callus
was at the two concentrations of 0.5
and 1.0 mg.L"! Kin reached %10, %30
and 1.5g, 1.8g. As for the comparisons
treatment, there was no response in the
formation of callus tissue in the two
parts cultivated vegetarions (Figure 2«
A,B).
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Table (1) Effect of Kin in MS medium on callus generation
from stems and apical tips of Momordica charantia plants on solid MS medium.

Growth regula- Apical tips Stems
tors Kin mg.L"' | Callus weight g | Response rate % | Callus weight g | Response rate %
0.0 cO cO cO
0.5 b 1.5 b 10 c0.8 b20
1.0 b 1.8 cd 30 b1l.5 b20
2.0 bl.12 b 50 a4.4 a60
2.5 a4.9 a70 bl.11 b30

Means with similar in each column are not significantly different by Duncan s multiple range test %5

Callus produced from stem

Figure (2): Callus production on different parts of M. Charantia plants.
A- Callus produced from stem pieces at a concentration of 2.0mg.L"! Kin.
B- Callus produced from Apical tips pieces with 2.5mg.L"' Kin

Callus produced from Apical tips

J

Perpetuating callus

The results of Table (2) showed that
the effect of the interaction between
the concentration of auxin and cytoki-
nines led to a clear increase in the aver-
age wet weight and an increase in the
size of the induced callus mass of the
plant part, after replanting it on a mul-
tiplying medium consisting of 2.0mg.
L' Kint+ 0.2mg.L-!' IAA had the high-
est value of 5.74g, with a significant dif-

ference recorded in medium enriched
with 2.5mg. L' Kin + 0.2mg. L' IAA
the callus weight reached 3.22¢g, which
was distinguished by its yellow color
and firm texture. In same context the
results showed that the treatment with
2.5mg.L! Kint 0.2mg. L' TAA was
superior in giving the highest callus
weight. For the apical tip, it reached
4.85g which was distinguished by its
green yellow color, and with a sig-
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nificant difference, give the medium reached 2.75 which was distinguished
supplemented with 2.0mg.L"' Kint+ by its light yellow color respectively
0.2mg.L!' TAA and the callus weight (Figure4, A,B,C,D).

Table (2) The effect of interacting with Kin with IAA in replaced
from callus produced from Momordica charantia seedling parts in solid MS medium.

Growth regulators mg.L"! | Apical tips Callus weight g Stem Callus weight g
Kin+ IAA
2.0+0.2 b2.75 as.74
2.5+0.2 a4.85 b3.22

Means with similar in each column are not significantly different by Duncan s multiple range test %5

" B

Callus induced from Apical tips Callus induced from Apical tips

B

Callus induced from Stem Callus induced from Stem

Figure (3): The effect of interfering with IAA with Kin in replanting callus from parts of

M. Charantia plants on solid MS medium. A- Callus induced from Apical tips parts with

2.5 mg.L! Kin+0.2mg.L' IAA. B- Callus induced from Apical tips parts with 2.0 mg.L"!

Kin+0.2mg.L' IAA. C-Induced callus from parts of stems with 2.5mg.L" Kin+ 0.2mg.L"!
TIAA. D- Callus induced from stem parts with 2.0mg.L"' Kin+0.2mg.L' IAA
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Vegetative branches are formed
from calluses Stems and Apical tips

The results of the Table (3) indicate
that planting parts of the stems of the
Momordica charantia plant showed the
ability to form vegetative branches at a
rate of 3.5 branches/ plan part bearing
the largest number of leaves, amount-
ing to 16 leaves/ plant part at the MS
medium supplemented with 2.0mg.L"!
Kin. Which differed significantly from
the solid MS medium supplemented
with a concentration of 2.5mg.L"! Kin,
with a number of branches amounting
to 2.8 branches/ plant part and carrying
to 9 leaves/ plant part. With a signifi-
cant difference, the two concentrations
of 0.5 and 1.0mg.L" Kin were vegeta-
tive branches. It reached 1.0 and 1.6

shoots/ plant part and 3 leaves/ plant
part, respectively. The result show that
the differentiation of apical tips callus
formed vegetative branches amount-
ing to 4.5 branches/ plant parts, and the
largest number of leaves was recorded,
amounting to 20 leaves/ plant parts, for
the medium supplied with M'S with con-
centration of 2.5mg.L"!' Kin, while the
medium supplemented with 2.0 mg.L"!
Kin gave vegetative shoots amounting
to 3.0 shoots/ plant parts and 15 leaves/
plant part, and with a significant differ-
ence, the two concentrations of 0.5 and
1.0mg.L!' Kin gave vegetative shoots
amounting to 1.5 and 1.8 shoots/ plant
part and 5,4 leaves/ plant part respec-
tively.(Figure 3, A,B,C,D).

Table (2) Formation of vegetative shoots

from stem callus and apical tips of Momordica charantia plants on solid MS medium

Apical tip Stems
Growth regula-
tors Kin mg.L"' | Number Number of Number of | Number of branches
of papers | branches part/ plant papers part/ plant
0.5 cS cl.5 c3 cl.0
1.0 c4 cl.8 c3 cl.6
2.0 b 15 b3.0 bl6 a3.s
2.5 a20 ads al9 b2.8

Means with similar in each column are not significantly different
by Duncan s multiple range test %
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Vegetative shoots composed of stem

Vegetative shoots composed of Apical tips

Figure (4): Formation of vegetive shoots from callus of M. Charantia on solid MS
medium supplemented with the addition of growth regulator Kin. A-vegetative
shoots composed of Apical tips callus with 2.5mg.L-1. B- Vegetative shoots com-
posed of stem callus with2.0mg.L-1. C- Vegetative shoots composed Apical tips with
0.5mg.L-1. Vegetative shoots composed of stem callus with 1.0mg.L"!

Vegetative shoots composed of stem

The formation of callus from bit-
ter gourd (Momordica charantia) in
this study is an important and desirable
case due to the lack research that has
dealt with achieving this matter. There-
for the study aimed to identify the re-
sponse of the Momordica charantia to

the tissue culture system and the extent
of this plants ability to form complete
plants from callus. As it depends on the
type of plant, the sterilization material
used, and the internal content of plant
hormones and the growth regulators
added to the nutritional media used.
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The part is the plant is a determining
factor in the development of callus
[17]. The variation in the response of
plant parts to callus induction may be
due to the effect of the added growth
regulator and the difference in their in-
ternal content of plant hormones and
growth regulators added to the nutri-
ent media used [18] [19]. Although the
presence of auxins is of great impor-
tance in inducing callus, alone or with
the presence of cytokinines, it leads to
a balance between the externally add-
ed regulators and internal hormones
to obtain the best cell division. How-
ever, adding cytokinines alone to the
medium led to the induction of callus
from plant parts, and the reason may be
attributed to this. In herbaceous plant,
the hormonal content of auxin is suffi-
cient to produce a response to callus in-
duction without external addition [20]
[21]. Fresh weight is considered one of
the most important biological measures
for the growth of newly developed cal-
lus, as growth regulators played a dis-
tinct role in this path through its direct
effect on the construction of proteins
and nucleic acids by stimulating the
important enzymes in their construc-
tion. This is what was found in terms
of an increases in fresh weight rates af-

ter 40 days of growth [22].

The effect of the interaction of auxin
with cytokinines was clear in increas-
ing the wet weight of callus on the
tested permaculture media. The reason
for this 1s that the creation of callus,
its increase in quantity, and the forma-
tion of roots may be the result of the
physiological balance between auxin
and cytokinines, and adding both to
the culture medium is necessary for the
creation of callus, as it works cytoki-
nines

in the presence of auxin is a key to
starting cell division, and the adenine
that formed the cytokinines molecule
may be the part that led to the optimal
balance (23). The reason for the differ-
ence in wet weight rates of plant parts
is also due to the potential energy of
the cells and their number, which sup-
ports them to divide at rates to from
callus [24]. The ratios of auxins to cy-
tokinines that are added to the nutrient
medium determine the growth trends
of the cultivated cells, and they can
control the morphological composition
by changing these ratios (25). Auxins
encourage cell expansion, division,
and elongation. Which comes from in-
creasing the plasticity of the cell wall,
and this role is completed by the pres-
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ence of cytokinines, which stimulate
cell division, because it contains auri-
cles. Thus, the presence of auxins and
cytokinines together in nutrient media
is essential for the direction of growth
cultured cells for morphological for-
mation and for the formation of callus
from plant parts [25].

The formation of vegetative agger-
ates from callus is an essential step in
the integration of the system for pro-
ducing new plants using tissue culture
technology. Therefore, the results dem-
onstrated the ability of apical tips are
the best part of the plant in producing
the highest number of leaves compared
to the stems. This is attributed to the
presence of physiological factors re-
lated to the tissue content of food, hor-
mones, and the production of auxins for
their ability to re-differentiate and from
vegetative branches [26]. The ability of
stems to differentiate and from vegeta-
tive branches is due the occurrence of
a state of balance between the internal
hormones of the cultivated plant part
with the external growth regulators
added to them, and the achievement
of a state of balance between them,
which led to the formation of branches.
On the other hand, the process of cal-
lus formation of vegetative branches,

the level of hormones and vitamins as
well as the components of the nutrient
medium and the external addition of
growth regulators concentration that
enhance cell division of plant parts and
their dependence on the source [27].
The reason may be that the growth
of callus and its incitement to differen-
tiation and organ formation a accom-
plished by means of various growth
additives, and to the presence of stim-
ulation resulting from endogenous
growth materials, or the compatibility
of the nutrient medium and the exter-
nal addition of growth regulators, the
cells will divide, grow, and the result-
ing plant tissues will differentiate. Sci-
entists have proven that the number of
branches the vegetative effect result-
ing from the differentiation of the plant
piece depends on the genetic composi-
tion of plant piece itself and on the con-
centration of growth regulators [28].
We conclude from this current study
that the apical tip is superior to stems
in the rate of callus generation when
using Kin alon, as the possibility of
generating callus and forming vegeta-
tive branches from parts of the apical
tip and stems. The stems excelled in in-
creasing the rat of wet weight and vol-
ume when using the effect of the inter-
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action of IAA with Kin. Therefore, it
1s necessary to subject this plant to for
further research in the field of tissue
culture because it i1s one of the impor-
tant plants from a medical standpoint.
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