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ABSTRACT

Jasminum polyanthum is an important ornamental plant belonging to the Oleaceae
family. Both shoot tip and leaves were used as explant for the induction of shoots via indirect
organogenesis. For callus induction, explants were excised from field grown mature plants and
thereafter incubated on MS basal medium supplied by 1.0 mg/l BA supplemented with various
concentrations of 2,4-dichlorophenoxyacetic acid (2,4-D) at 0.0, 1.0, 2.0, 4.0 and 6.0 mg/l.
Maximum percentage of callus induction from both explants was procured by the application of
2,4-D at 2.0 mg/l. Significant release of callus induction was swelled from leaf explants when
compared to shoot tips at different 2,4-D levels. For the proliferation stage, induced callus was
transferred into MS supplemented with BA at 0.0, 1.0, 2.0 and 3.0 mg/l along with NAA at 0.0,
0.5 and 1.0 mg/l. The maximum percentage of shoot proliferation per culture was achieved from
callus cultured in 1.0 mg/L BA along with 0.5 mg/l NAA. For rooting, microshoots were treated
with either IBA or 1AA at 0.0, 0.5, 1.0 and 2.0 mg/l. Maximum rooting formation (Number and
length) was recorded by the application of IBA at 2.0 mg/l. For acclimatization, the complete
plantlets grown in pots filled with peat moss + vermiculite was suitable for 91% plantlets to
survive.
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1. INTRODUCTION

Jasminum is a wide spread genus which includes Jasminum polyanthum, that is known
also as pink jasmine and many-flowered jasmine. It is a perennial creeper native to south-west of
Chinese territory. Jain et al. (2011) attested that J. polyanthum has many medicinal effects, i.e.
pain-relieving, anti-stress, antibacterial, expectorant, aphrodisiac, calming, stomach tone,
diuretic, depurative, skin lotion, immune-booster, anti-oxidant, anthelmintic and anti-
inflammatory, in normal. Its aesthetic derives from it as strong growth and can raise up to 6
meters in length when sustained. It produces a great quantity of white flower cluster with some
reddish in end of winter to beginning of spring. Petals are five-petal headed in star-like 2 cm in
diameter, holding aromatic scent. Plant leaves are compound, formed of five to nine leaflets
which are dark/lighter green on the upper/lower surfaces (Harrison, 2012). Its growth is suitable
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for cool outdoor conditions in home-garden or in designed landscape. Rahman et al. (2018)
explored the possibility of propagation for Jasminum species by seed or by suckers. They
showed the possibility of propagation of Jasminum grandiflorum via in vitro propagation. The
supplies of various ornamental and cut flower plants is accepted though tissue culture at
commercial level (Dadlani, 1998). The clonal population reliability may be missing in
population propagated by normal seed development method due to genetic variability
manifestation of seeds.

Bhattacharya and Bhattacharyya (2010) set a procedure for in vitro proliferation of J.
officinale by newly developed adventitious axillary buds via proper phytohormonal stimulation.
In earlier in vitro culture studies made by Jonard (1989) and Bhattacharya and Bhattacharyya
(1997) showed use of nodal explants.

Cytokinin mainly helps in the multiplication stage on increase proliferation rate and
quality (Hassan et al., 2019). Ojha et al., (2012) mentioned that the combination between auxin
2,4-D and cytokinins improved of callus induction and maintenance of Stevia rebaudiana plants.
There is a large interest for beautiful and fragrant plants cultivated under Egyptian condition like
Jasminum polyanthum. Thus, the aim of this study was to increase the availability via providing
mass production protocol for Jasminum polyanthum through tissue culture technique that offers
great potential for the establishment of plantlets from induced indirect shoot regeneration method
using shoot tips or leaves callus as explants.

2. MATERIAL AND METHODS

This research was performed in the laboratory of in vitro culture at Applied Research
Center of Medicinal Plants and Natural Products in National Organization for Drug Control and
Researches, Cairo, Egypt during the period from 2016-2018.

Source of explant and basal medium:

Two different explants (shoot tip and leaf) of Jasminum polyanthum were collected from
young shoots (one month old) from a two years old plant, grown in the Applied Research Center
of Medicinal Plants and Natural Products, growing beside the green house of the laboratory of
tissue culture. The explants were defoliated and washed carefully in fluid tap water to eliminate
all the stacked dust/soil practices. Tailed with surface sterilization of the explants were using
70% ethanol for a minute, and lastly by 0.1% HgCl> for 1 to 2 min and washed 4 to 5 times with
double distilled sterile water. Excising and procedure of culture for explants (shoot tips and
meristemic leaves) were performed under the laminar air flow hood. The shoot tip explants were
cut under microscope to about 0.2 - 0.5 mm in length while, leaves explants were excised into 10
discs at 5 mm per each.

MS basal medium contains required nutrients of macro- and micro-elements for the in
vitro cultured plants as described by Murashige and Skoog (1962). The pH of the MS medium
was regulated at 5.7 0.1 prior to add solidified agent then sterilized by autoclaving at 121 °C for
20 min. The medium was allocated into incubation jars where each jar contained 50 ml. Cultures
were incubated at 25 +2 °C and satisfactory fluorescent light of 3000 Lux for 16-hour
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photoperiod provided by cool, white, fluorescent lamps. Each treatment consisted of three
replicates and each replicate was represented by 12 jars.

2- Treatments:
A. Callus induction:

For callus inducement, explants of both shoot tip and leaf explants were placed on MS
basal medium + 1.0 mg/l BA supplemented with different levels of 2,4-dichlorophenoxyacetic
acid (2,4-D) at 0.0, 1.0, 2.0, 4.0 and 6.0 mg/l. The percentage of callus formation (%) and colour
of callus were determined in order to find and the highest induction level of callus.

B. Shoots induction:

Resulted callus from shoots tip and leaf explants were used in the proliferation of shoots.
Approximately 100 = 10 mg fresh callus was placed in MS basal medium and supplemented with
different concentrations of BA at (0.0, 1.0, 2.0 and 3.0 mg/l) in combination with NAA at (0.0,
0.5 and 1.0 mg/l) for inducing shoot formation. The Percentage of shoot formation (%) and
number of proliferated shoots were calculated.

C. Root formation:

Microshoots resulted from shoot induction scheme were moved into rooting medium. MS
basal medium was supplemented with either IBA or IAA at 0.0, 0.5, 1.0 and 2.0 mg/l. Rooting
percentage, average of root length and root number /plantlet were calculated after four weeks.

D. Acclimatization:

The complete plantlets were cleaned by current tap-water, and then sanitized by dipping
roots in fungicide sol (Topspin, 1.0 g/L) and transferred to plastic pots (7.5 x 10.5 cm) filled with
a mixture medium of peat moss : vermiculite (1:1), vermiculite : sand (1: 1) and peat moss +
vermiculite + sand (1:1:1) by volume. Each treatment consisted of 20 pots. Each pot contained
one plantlet. Pots were then transferred to the greenhouse and covered with polyethylene sheets
to maintain high relative humidity around plants. In addition, spraying with water under the
plastic sheets was carried out daily, while the irrigation took place 3 times a week. Survival
percentage was recorded after 4 weeks from transplanting.

Data elaboration process

Experiments were designed in a completly randomized design. Each treatment was
formed of 3 replicates of 4 jars each. Recorded results were assigned to proper statistical
analysis of variance procedure. Means were separated by LSD test at 5% error level of
significance according to Snedecor and Cochran (1980).
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3. RESULTS AND DISCUSSION
A. Callus induction:

Data presented in Table (1) show that type of explants gave notable responses to different
levels of 2,4-D. The MS medium devoid of 2,4-D did not demonstrate any callus initiation in
both studied explants even when the culture period was prolonged. Callus initiation from leaf
explants was conducted within 15 days of inoculation. Meanwhile, callus formation was
observed in shoot tip explants within 21 days of inoculation. Data also indicated that leaf explant
was more superior than shoot tip explant for callus production. This experiment showed that low
level of 2,4-D application at 1.0 and 2.0 mg/l induced better calluses at the base of explants when
compared to high concentrations (4.0 and 6.0 mg/l). The maximum percentage of calluses
formation was observed from both explants cultured on MS basal medium + BA supplemented
with 2.0 mg/l 2,4-D. Both explants with the concentration of 2,4-D shared in the expression of
various colour of callus. The colours of callus resulted from leaf explants were pale green,
yellowish green, creamy and white globular and for shoot tip explant were creamy, whitish
green, pale yellow and white at 1.0, 2.0, 4.0 and 6.0 mg/Il 2,4-D.

The same result was obtained by Ojha et al., (2012), in which they reported that MS medium
supplemented with 2,4-D and NAA was more efficient for encouraging callus of Stevia
rebaudiana leaf explant than accompanied by other combinations of growth regulators. Jala
(2014) mentioned that low concentration of 2,4-D was sufficient for callus induction from
culturing stem node with axillary bud explants of miniature rose.

Table (1): Effect of different levels of 2,4-D for leaf and shoot tip explants of Jasminum
polyanthum cultured for callus development after 2 months from cultured.

Percentage of callus Colour of callus
formation (%o)

2,4-D Leaf Shoot tip Leaf Shoot tip

(mg/l) explant explant explant explant
0.0 0.0 0.0 - -
1.0 82 72.0 pale green creamy
2.0 91.3 89.3 yellowish green | whitish green
4.0 74 63.0 creamy pale yellow
6.0 66 51.0 white globular white
L.S.D at 5% 2.11

B. Shoots induction:

Data tabulated in Table (2) indicate that shoot induction (percentage and number)
regenerated from callus culture in MS medium supplemented with different treatments were
differed according to explants type and media composition as presented in Table (2). Leaf
explant showed better shoot induction than shoot tip explant at both percentage of shoot
formation and number of regenerated shoots. The highest percentages of shoot formation were
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obtained from the combination between BA 1.0 mg/l + NAA 0.5 mg/l from leaf explants (91%)
and shoot tip explant (87.1%). The highest number of shoots per culture was found on MS+1.0
mg/l BA +0.5 mg/l NAA from leaf explant (8.4) and from shoot tip explant (7.3). Same results
were obtained by Ojha, (2012) on Stevia rebaudiana and Biswal, (2014) on Jasminum sambac.
BA has the potential to induce of regenerated shoot from callus. NAA had a mutual effect with
BA in increasing proliferated shoots from induced callus of both explants. The shoot
proliferation and multiplication were decreased when the concentration of NAA and BA is
increased. The best results of new shoots regenerated from callus culture was attained at the
application of 1.0 mg/l BA + 0.5 mg/l NAA which encouraged both percentage and number of
new regenerated shoot (Table 2).

Table (2): Influence of BA and NAA combinations on the induction of shoot after 2 months
from cultured callus of leaf and shoot tip explants of Jasminum polyanthum.

BA + NAA Shoot formation Number of shoots per
(mg/l) percentage (%) culture

Leaf Shoot tip Leaf Shoot tip

explant | explant explant explant
BA 0.0 + 0.0 NAA 0.0 0.0 0.0 0.0
BA 0.0 + 0.5 NAA 15.0 13.0 3.0 15
BA 0.0 + 1.0 NAA 20.0 21.0 2.0 1.0
BA 1.0 + 0.0 NAA 70.0 69.0 6.3 4.5
BA 1.0 + 0.5 NAA 91.0 87.1 8.4 7.3
BA 1.0 + 1.0 NAA 60.0 55.3 4.5 3.3
BA 2.0 + 0.0 NAA 77.0 71.5 5.6 5.0
BA 2.0 + 0.5 NAA 75.1 72.3 6.7 5.7
BA 2.0+ 1.0 NAA 57.3 48.1 4.0 3.7
BA 3.0 + 0.0 NAA 66.3 61.0 5.0 4.3
BA 3.0 + 0.5 NAA 65.1 58.3 5.4 4.6
BA 3.0 + 1.0 NAA 50.5 41.0 3.5 3.0

L.S.D at 5% 2.11 0.18

C. Rooting formation:

Root formation on microshoots was influenced by the application of both auxins at
different concentrations. Root formation percentage of Jasminum shoots culture was affected by
both IBA and IAA at various levels that reached 100 % for root formation. Whereas, free auxin
medium showed absence of root formation. Increasing the levels of both auxins increase was
positively correlated with the increase in root number and root length (Fig 1 and 2, respectively).
IBA application showed better rooting formation and length when compared to IAA at each
concentration. These result in agreement with Hartmann and Kester (1983) who noted that
IBA is most often recommended as a rooting agent because it is less phytotoxic, over a broader
range of concentrations and active in more species than IAA. IBA was significantly more stable
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than IAA to autoclaving, so the majority of IAA could be degraded under the same
concentration. Similar results were obtained also by EL-Zeiny et al. (2013).

= 10 BIBA @mIAA

o

2

»n 8

o

| -

O

= 6

2 S

o 2Eiz

Qc:) 0 P =222 -
0 0.5 1 2 LSD at 5%

Concentration (mg/l)

Fig (1): Effect of auxins on root number /microshoot production of Jasminum polyanthum
developed from shoot tip culture.
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Fig (2): Effect of auxins on root length (cm) per microshoot production of Jasminum polyanthum
developed from shoot tip culture.
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D. Acclimatization:

Data presented in Fig (3) show that the potting medium containing peat moss +
vermiculite gave the highest transplants survival percentage 91%. Peat moss has highly valued
physical growing media properties, viz. high porosity (about 74%), small bulk density and high
water holding capacity up to nine times its weight (Michel, 2010).
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Fig (3): Effect of media substrate on survival percentage (%) of Jasminum polyanthum plantlets.
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