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Micropropagation of some Sewa Oasis Date Palm (Phoenix
dactylifera L.) Cultivars Grown in Egypt
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Abstract: Shoot tip and leaf primordial explants of Phoenix dactylifera L. cvs. (Sewi and Oshkingbeel) were cultured in
modified MS medium supplemented with various combinations between different growth regulators cytokinins (2iP or
BA) and Auxins (2, 4-D or NAA). Friable callus was produced from shoot tip and leaf primordial explants. The highest
percentage of callus initiation was achieved on modified MS medium supplemented with 100 mg/L 2,4-D and 3 mg/L 2iP
for shoot tip and leaf primordial explants. The highest percentage of embryogenic callus was achieved on modified MS
medium supplemented with 10 mg/L 2,4-D, 5 mg/L NAA, 3 mg/L 2iP and 3.0 g/L activated charcoal which gave 87.5%
and 75% for Sewi and Oshkingbeel cvs., respectively. Somatic embryos formation were obvious on modified MS
medium plus 0.1 mg/L NAA which gave the highest average number (5.16, 4.94) for Sewi and Oshkingbeel, respectively
after three subcultures. Greatest embryonic elongation resulted at 0.5 mg/L 2iP + 0.5 mg/L kinetin + 40 g/L sucrose in
solid full strength MS medium. Also, the highest value of leaves number was shown on the same medium. The complete
plantlets developed from individual embryos (5-10 cm) were transferred to rooting MS medium supplemented with 1
mg/L NAA with good growth in solid and liquid media. Rooted date palm plantlets from both cultivars were transferred to
plastic pots (5cm diameter) containing peat-moss, sand and vermiculite at equal volume. Acclimatization percentage
decreased gradually during four months in the first acclimatization stage. Date palm plantlets produced from the first
acclimatization stage were transferred to plastic pots (20 cm diameter) containing peatmoss, washed sand and
vermiculite at equal volume for more growth and development to be ready to cultivate in the field. Although survival
percentage was low during the first acclimatization stage, it was very high in the second acclimatization stage and date

palm survival percentage became constant after another six months with good growth.
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INTRODUCTION

Date palm (Phoenix dactylifera L.) is the sole
member of the tribe phoenicaea of the
monocotyledonous family palmae (Areaceae). It is
adapted to areas with very hot summers and with
abundant underground water. These conditions are
found in Oasis (Siwa, The Siwa Oasis is an oasis in
Egypt, between the Qattara Depression and the
Egyptian Sand Sea in the Western Desert, nearly 50
km (30 mi) east of the Libyan border, and 560 km (348
mi) from Cairo) and Nile valley is the arid subtropical
desert of the Middle East. Moreover, the importance of
date palm tree lies in its high tolerance to
environmental stresses such as salinity, drought and
high temperature. In Egypt, date palm is one of the
most important fruits and widely distributed in different
districts. There are three main types of dates based on
fruit moisture content, i.e., soft, semi- dry and dry
cultivars [1]. Date palm is vegetatively propagated
through offshoots. The availability of offshoots is limited
because the number produced by each palm tree is
low, very erratic and can not be successfully controlled.
Date palm plantlets may be produced by tissue culture
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both by organogenesis or by somatic embryogenesis
either directly from the mother explants tissue or
through callus [2-4]. Callus initiation was obtained from
various date palm tissue that included; shoot tip, lateral
buds, leaf primordial, inflorescence, petiole, rachis,
roots and zygotic embryos [5, 6]. However, different
morphogenic responses including callus, root and
shoot formation were recorded for the different explants
and varieties. Also, several authors claimed that the
highest rate of callus formation was obtained from
shoot tip explants [6, 7] and leaf primordial explants [8].
Currently, the process of somatic embryogenesis
seems to be more attractive for an industrial production
but the date palm derived from somatic embryos must
be true-to type. Obviously, the successful utilization of
in vitro propagation of date palm will be dependent on
the genetic stability of the cultures, physical growth
factors, nutrient medium and plant growth regulators [9-
12].

The purpose of this study was to investigate in vitro
propagation system of date palm grown in Siwa oasis
through indirect somatic embryogenesis by obtaining
embryonic callus from shoot tip and leaf primorida
explants and germination of somatic embryos from
embryonic callus. The study included the effect of plant
growth  regulators on callus formation and
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differentiation and MS salt strength (liquid and solid) on
in vitro growth during multiplication stage of both
cultivars (Sewi and Oshkingbeel) and subsequently
rooting and acclimatization.

MATERIAL AND METHODS

The current study was carried out in Plant Tissue
Culture Unit, Plant Genetic Resources, Desert
Research Centre (DRC).The offshoots 25- 30 cm in
diameter, 50-80 cm in height and 5-7 kg. in weight
were carefully separated from adult date palm Sewi
and Oshkingbeel (semi-dry cultivars) grown at Sewa
Oasis, Matroh governorate, Egypt and used as
explants source. Surface sterilization were conducted
according to Ibrahim and Hegazi, 1999) Shoot tip and
leaf primordial were cultured on MS [13] medium
supplemented with 170 mg/L NaH,PO,4.2H,0O; 200
mg/L glutamine; 40 mg/L adenine sulfate; 0.4 mg/L
Thiamine-HCI, 0.01 mg/L biotin, 3 g/L activated
charcoal (AC), 30 g/L sucrose; 1.5 g/L gelrtie and
various combinations between different growth
regulators, iso pentenyl adenine (2iP) or benzyl
adenine (BA) at 3 or 5 mg/l and 2,4 dichloro phenoxy
acetic (2,4-D) or naphthalene acetic acid (NAA) at 100
mg/L and combined with 2,4-D at 10 mg/L plus NAA at
5 mg/L plus 2iP at 3 mg/L (Table 1). The pH of culture
medium used in these experiments was adjusted at 5.7
+ 0.1 prior to addition of gelrite. The culture medium
was dispensed into small jars (170 ml) contained 30 ml
of prepared medium, the jars were autoclaved at 121°C
and 1.1 kg/ cm® for 20 min. The cultures were
incubated in complete darkness under temperature of
27°C + 2°C for five months or until the formation of
callus. Cultures were ftransferred to corresponding
fresh medium every eight weeks. The friable calli were
transferred to the MS medium supplemented with

various concentrations of 2,4-D alone or/ and NAA and
2iP at 3 mg/L with activated charcoal 3.0 g/l. All
cultures were transferred to fresh medium every four
weeks. And somatic embryogenic callus percentage
were recorded.

Approximately 0.1 g embryonic callus were cultured
on MS medium included NAA at 0.1 mg/L alone or/ and
3 types of cytokinins (Kinetin, 2iP and BA) as show in
Table 1. All cultures were incubated in growth
room at 27 + 2°C and complete darkness. Developed
embryogenic callus were subcultured every four weeks
on fresh medium of the same composition for at least
three subcultures. At the end of each subculture, data
on average number of embryos per culture for two
cultivars were recorded. For multiplications stage, a
small cluster containing 3-4 embryos were used as the
explant materials in this stage. Clusters of both date
palm cultivar were cultured on different combinations of
modified MS salt strength (1/4, 2 and full strength) and
two physical condition (liquid and solid). Liquid cultures
were on shaker at 75 rpm and the other solidified with 2
g /I gelrite. Both nutrient media supplemented with 40
g/L sucrose, in addition to 2iP and Kinetin each at 0.5
mg/l. All cultures were incubated in 27 + 2°C for 6
weeks in growth room under 16 hrs, illumination of
3000 Lux, white florescent lamps. Each treatment
contained seven replicates and each replicate
contained one cluster. After four weeks in culture,
growth vigor and leaf number were recorded at the end
of each subculture (three subcultures). Individual
shoots of about 7-10 cm in length 2-3 leaves were
cultured on MS nutrient medium supplemented with 1.0
mg/L NAA (Rooting medium) according to the methods
described by [14].

Table 1: Plant Growth Regulators (Cytokinins and Auxins) and its Concentration Used in Date Palm Propagation via
Tissue Culture Techniques
Plant growth regulators mg/l
Micropropagation stage
BA 2IP KIN. NAA 2,4-D
Starting Stage 0.00 3.00 0.00 100 0.00
5.00 0.00 0.00 100 0.00
0.00 3.00 0.00 0.00 100.00
5.00 0.00 0.00 0.00 100.00
0.00 3.00 0.00 5.00 10.00
Somatic embryogenesis and shoot 0.00 0.00 0.00 0.00 0.00
formation 0.00 0.00 0.00 0.10 0.00
0.10 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.10 0.00
0.00 0.10 0.10 0.00 0.00
0.00 0.10 0.00 0.10 0.00
0.00 0.00 0.10 0.00 0.00
0.00 0.00 0.10 0.10 0.00
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The pH of culture medium used in these
experiments was adjusted at 5.7 + 0.1 prior to addition
of gelrite. The culture media were dispensed into small
jars (170 ml), contained 30 ml of prepared medium in
callus and embryos formation, and big jars (300 ml
contained 50 ml nutrient media) in shoot and root
formation. The jars were autoclaved at 121°C and 1.1
kg/ cm?® for 20 min. Callus initiation percentage and
number of embryos were recorded after three
subcultures for both callus and embryos formation
stages while growth vigour (G.V.) and number of
leaves were recorded after three subcultures too during
multiplication stage. Growth vigor was determined
according to the rate of Scalling by [15], which
included: No Growth (- Slight growth (+) = (2) Average
growth (++) =(3),Above average growth (+++) = (4)
Excellent growth(++++)=5.

All the experiments were arranged in a completely
randomized design. Duncan's range test was employed
for means comparisons according to [16].

Rooted plantlets were carefully transplanted in
plastic pots (5cm diameter) filed with moistened

mixture of peat-moss, vermiculite and washed sand at
equal volume. The plantlets were covered with
transparent polyethylene bags for one month to raise
the relative humidity around the plantlets. The plants
were sprayed with fungicide solution 0.2 % (w/v) and
irrigated with 1o strength MS inorganic medium.
Survival percentage of plantlets, were recorded
monthly (four months) and the experiments were
repeated twice. Each treatment consisted of 15
replicates in one plantlet per each. Survival
percentages were recorded monthly for two cultivar for
four months.

RESULTS AND DISCUSSION
Effect of Plant Growth Regulators on

Callus Initiation

Data presented in Table 2 and Photo 1 show the
effect of auxins (2,4- D and NAA) and cytokinins (2iP
and BA) on callus initiation derived from shoot tip and
leaf primordial (Table 3 and Photo 1) for both date palm
cultivars (Sewi and Oshkingbeel). The best medium for
callus initiation was MS medium supplemented with

Table 2: Effect of Plant Growth Regulators on the Callus Initiation Percentage on Shoot Tip Cultures of Date Palm

Sewi and Oshkingbeel Cultivars

Growth regulators mg/l Cultivars Mean
Sewi Oshkingbeel

Control 00.0e 00.0e 00.0E

100 2,4-D+ 3 2iP 91.7a 83.3a 87.5A

100 2,4-D+ 5 BA 75.0c 58.3c 66.7 C

100 NAA+ 3 2iP 50.0d 50.0d 50.0D

100 NAA+ 5 BA 50.0d 50.0d 50.0D

10 2,4-D + 5 NAA + 3 2iP 83.3b 75.0b 79.2B
Mean 58.3A' 52.8B'

Means having the same letter(s) in each column or line are insignificantly different at 5% level.

Table 3: Effect of Plant Growth Regulators on the Callus Initiation Percentage on Leaf Primordial Cultures of Date

Palm Sewi and Oshkingbeel, Cultivars

Growth regulators mg/l Cultivars Mean
Siwy Oshkingbeel

Control 00.0e 00.0d 00.0E

100 2,4-D+ 3 2iP 83.3a 75.0a 79.2A

100 2,4-D+ 5 BA 66.7¢c 66.7b 66.7 C

100 NAA+ 3 2iP 50.0d 50.0c 50.0 D

100 NAA+ 5 BA 50.0d 50.0c 50.0 D

10 2,4-D + 5 NAA + 3 2iP 75.0b 66.7b 70.9B
Mean 54.2A' 51.4C'

Means having the same letter(s) in each column or line are insignificantly different at 5% level.
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100 mg/l 2,4-D + 3.0 mg/L 2iP which gave the highest
callus initiation percentage for shoot tip explants (91.7
and 83.3%) and leaf primordia explants (83.3 and
75.0%) of date palm Sewi and Oshkingbeel, cvs.
respectively. Sewi cultivar produced the highest
significant value of callus initiation percentage (58.3,
54.2) compared with Oshkingbeel cv (52.8, 51.4) for
shoot tip and leaf primordial respectively.

Photo 1: In vitro growth of shoot tip explant in starting stage
of date palm Phoenix dactyliferacv. Sewi (1) and Oshkgnbeel

@).

Data also show that MS medium supplemented with
10 mg/l 2,4-D+ 5 mg/l NAA + 3mg/l 2iP recorded good
results for callus initiation as presented in Table 2 and
3. These results are in harmony with those of [6, 17].
Increasing the levels of auxins caused increased callus
production. Shoot tip explants were preferred more
than other explants because of its high callus
production (83.67%). As well as [18] mentioned that,
shoot tips were superior to any other tissues in the
offshoots to produce callus.

Somatic Embryogenesis

Data presented in Tables 4, 5 and Photos 2 and 3
show the effect of various concentrations of Kin., 2iP
and BA and 0.1 mg/l NAA on somatic embryos
formation for Sewi and Oshkingbeel cultivars. Full MS
medium supplemented with 0.1 mg/l NAA and control
treatment gave the highest number of embryos (5.16
and 4.89 embryos / explant) of Sewi cv. and (4.94 and
4.52 embryos / explant) of Oshkingbeel cv. for both two
media, respectively. Increasing the culture period
(subcultures) of embryogenic callus stimulate somatic
embryos formation of both cultivar. Observation about
interaction between treatments and subculture, data
show that the highest significant value of embryos
number was observed when explants cultured on MS
basal medium supplemented with 0.1 mg/L NAA and
control treatments (7.83 and 7.33 embryos/ explant), of
Sewi cv. and (7.17 and 6.83 embryos/ explant), of
Oshkingbeel cv., respectively.

From previously data in Table 5, it could be
concluded that, the MS medium supplemented with 0.1
mg/l NAA was suitable for embryos formation and gave
the best results for embryos number (5.16 and 4.94
embryos/explant) of date palm Sewi and Oshkingbeel
cultivars, respectively. Also, it could be concluded that,
with increasing the number of subcultures, the average
number and length of embryos increased (irreversible
relation). These result are in agreement with those
found by [8, 14, 18] who reported that embryos
differentiation and plantlets growth was best on
medium containing law level (0.1 mg/L) NAA. However,
somatic embryogenesis was induced by transferring
the callus produced on the medium without hormones.
The embryonic callus developed from white friable
embryonic nodular callus obtained of Sewi, Bent-Esha
and Hiane cultivars, and abnormal shape percentage of
somatic embryos increased by increasing the
subculture number [14, 19].

Effect of MS slat strengths (solid or liquid medium)
on the in vitro growth and development of date palm
Sewi and Oshkingbeel cultivars during shoot formation
stage.

Data in Table 5 show the effect of MS salt strengths
(Y4, V2 and full strength) on growth value and average
number of leaves. These factors are estimated as
indicators for growth development of two date palm
cultivars. The highest significant of growth value (G.V)
was occurred in response to solidified full strength MS
medium (4.2) followed by half strength MS medium,
where G.V. was (3.7), compared to the quarter MS salt
strength (2.9) with significant difference in between.
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Table 4: Effect of Different Plant Growth Regulators Added to Modified MS Medium on Number of Somatic Embryos
Formation of Date Palm Sewi and Oshkingbeel Cultivars during Three Subcultures

Average number of embryos/explant cultures
Treatments Sewi Oshkingbeel
subcultures subcultures
cytokinin Auxin
(mgl) (NAA) 1 2 3 Mean 1 2 3 Mean
(mg/l)
0.0 0.0 2.83a 4.50b 7.33b 4.89B 2.40b 4.33a 6.83b 4.52B
0.0 0.1 2.83a 4.83a 7.83a 5.16A 2.83a 4.83a 7.17a 4.94A
0.1 Kin. 0.1 1.17e 2.5¢ 4.67h 2.78l 1.00d 2.50d 4.83e 2.77E
0.2 Kin. 0.1 1.67d 2.83f 5.67f 3.39G 1.00d 2.50d 4.83e 2.77E
0.1 2iP 0.1 2.17d 4.33c 6.83c 4.44CD 2.00c 4.00b 6.00c 4.00C
0.2 2iP 0.1 2.00c 4.17d 6.67c 4.28DE 2.00c 3.83c 5.83d 3.89D
0.1 BA 0.1 2.00c 4.00e 6.00e 4.00F 1.00d 2.50d 4.83e 2.77E
0.2BA 0.1 1.67d 2.83f 5.179 3.22H 1.00d 2.33e 4.33f 2.55F
Mean 2.04C 3.75B 6.267A 1.65C 3.76B 5.50D

Means having the same letter(s) in each column or line are insignificantly different at 5% level.

Table 5: Effect of MS Salt Strength and Physical Condition (Type of Medium,Solid or Liquid) on the In Vitro Growth
and Development of Date Palm Sewi and Oshkingbeel Cultivars (Multiplication Stage)
Parameters S salt Solid Liquid
strength S o Mean S o] Mean
Degree of Quarter 3.4c 2.4c 2.9C 2.1c 1.6¢ 1.9C
growth (vigor) Half 3.9b 3.4b 378 2.3b 2.0b 2.1B
Full 4.7a 3.7a 4.2A 2.9a 2.3a 2.6A
Mean 4.0A' 3.2¢' 2.4A 2.08'
Number of leaves Quarter 2.6¢ 2.3b 2.5B 1.3c 0.9¢ 1.1C
Half 2.9b 2.3b 2.6B 2.1b 1.7b 1.9B
Full 3.7a 2.7a 3.2A 3.1a 21a 2.6A
Mean 31A 24¢C 2.2A' 1.6C'

Means having the same letter(s) in each column or line are insignificantly different at 5% level.
Degree of growth: It was determined according to the rate of Scalling by Pottino (1981), which included: No Growth = (1) Slight growth = (2) Average growth =(3)

Above average growth = (4) High growth = (5).

Regarding the use of liquid medium, the high
significant growth value was obtained on full strength
MS (2.6) compared to half strength MS (2.1) while,
quarter strength MS gave the lower significant value
(1.9). Concerning to the effect of cultivars, data in
Table 5 indicate that the solidified medium gave the
highest significant value of growth degree (4.0 and 3.2)
of Sewi and Oshkingbeel cvs., respectively. While,
liguid medium was significantly higher growth value
(2.4) for Sewi cv. compared to Oshkingbeel cv., which
gave 2.0, with significant difference in between.

Interaction between salt strength of MS medium and
type of cultures, the highest significant growth value

was observed by using full strength, as the values were
(4.7 and 3.7) in solid medium compared to (2.9 and
2.3) in liquid medium of Sewi and Oshkingbeel cvs.,
respectively. While, the lowest significant value was
observed when explant of Sewi and Oshkingbeel cvs.,
cultured on quarter strength medium either solid or
liquid, as gave (3.4 and 2.4) in solid and (2.1 and 1.6)
in liquid medium, respectively.

Data in Table 5 revealed that the highest significant
number of leaves was 3.2 leaves/ shoot in solidified full
strength followed by 2.6 and 2.5 leaves/ shoot in half
and quarter strengths MS medium, respectively without
significant difference in between. In regard to liquid
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Photo 2: Somatic embryos of date palm cv. Sewi grown on
modified MS nutrient medium.

medium, the highest significant number of leaves was
obtained on full strength (2.6) compared to the half
strength (1.9) while, quarter strength MS medium gave
the lowest significant value (1.1). The cultivars affect
cleared a significant in leaves number of Sewi and
Oshkingbeel in solid medium (3.2 and 24
leaves/shoot), respectively when compared to in the
liquid medium which gave 2.2 and 1.6 leaves/shoot,
respectively. With significant differences in the mean
number of leaves in either solid or liquid medium,
respectively. The highest significant number of leaves
was observed by using MS at full salt strength, as the
values were (3.7 and 2.7 leaves/ shoots) in solid
medium compared to (3.1 and 2.1 leaves/ shoots)) in
liquid medium of Sewi and Oshkingbeel cvs.,
respectively. While, the lowest significant value was
observed when explant of Sewi and Oshkingbeel cvs.,
cultured on quarter strength medium either solid or
liquid, as gave (2.6 and 2.3 leaves/ shoots) in solid and
(1.3 and 0.9 leaves/shoots) in liquid, respectively. It is
generally evident that full strength medium is more
effect in promoting growth and development of date
palm cultivars comparing to the other media strengths.
Furthermore, both solid and liquid medium were
necessary to achieve both growth value and number of
leaves/shoot for the different tested cultivars. Thus,
rooting was influenced by genotype, salt strengths and

S

Photo 3: Somatic embryo formation of date palm cv.
Oshkingbeelgrown on modified MS nutrient medium.

physical form of the medium comparing to the other
media strengths either solid or liquid (Photos 4 and 5).
These results are in harmony with those found by [20]
who showed that, using of full strength of MS salt in the
culture medium during repetitive embryos of Zaghloul
and Barhi cultivars had significantly higher values of
embryos multiplication and growth rate which was
accompanied by lower degrees of both browning and
hyperhydricity comparing with the other studied MS
strengths, i.e. %, 72 and 74 MS salt strength.

ROOTING STAGE NO.1

Photo 4: In vitro date palm plants (Phoenix dacylifera cv.
Sewi ) in the first rooting stage.
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ROOTING STAGE NO.2

Photo 5: The second in vitro rooting stage of date palm (cv.
Oshknbeel).

Acclimatization Stage

Data presented in Table 6 clearly show the growth
of date palm plants cv. Sewi and Oshkngbeel during
acclimatization stage through four months estimated as
survival percentage acclimatization percentage of date
palm cultivars (Sewi and Oshkengbeel) as affected by
acclimatization period through four months decreased
gradually from the first month to the fourth month and
this percentage was significant at 5% level. The effect
of planting media containing peat-moss, washed sand
and vermiculite mixtures at equal volume on survival
percentage of date palm Sewi and Oshkingbeel cvs.
during acclimatization stage through four months were
shown in Table 6 and illustrated in Photo 6. Rooted
plantlets were transferred to plastic pots containing
peat-moss, sand and vermiculite at equal volume for
two cultivars. The survival percentage was 46 and 20
for Sewi and Oshkingbeel respectively after four
months as indicated in Table 6. Survival percentage of
date palm plantlets cultivars was decreased with aging
through 4 months of the Ex Vitro acclimatization stage.
These results are in harmony with those found by [2,
3]. Survived date palm plants cv. Sewi (46% Survival)
and Oshkingbeel (20% Survival) produced from the first

acclimatization stage were transferred to plastic pots
(20 cm diameter) containing the same planting media
for more growth in the second acclimatization stage.
The survival percentage was 100% after another four
months and date palm plants grow well as illustrated in
Photo 6.

Table 6: Effect of Acclimatization Period (Months) on
Survival Percentage of Date Palm Sewi and
Oshkingbeel cvs. during Acclimatization Stage.
Rooted Date Palm Plantlets Cultured on

Planting Medium Containing Peatmoss,
Washed Sand and Vermiculite at Equal Volume
Acclimatization period (months)
Cultivars Mean
1 2 3 4
Sewi 86.67a | 73.33b | 66.67c | 46.67d | 68.34A
Oshkingbeel 66.67c | 46.67d | 40.00e 20.00f | 43.34B
Mean 76.7A' | 60.0B' | 53.3C' | 33.3D'

Means having the same letter(s) in each column or line are insignificantly
different at 5% level.

gt =2 A - =

Photo 6: Date palm plants produced through tissue culture
techniques in the nursery after six months from the first
acclimatization.

The acclimatization percentage of date palm
cultivars namely Oshkingbeel and Sewi are still low and
it may be due to some factors affecting during in vitro
growth especially genetic make-up, physical growth
factors and nutrient medium during pre-acclimatization
stage as well as the components of planting nutrient
medium (peatmoss, vermiculite and washed sand at
equal volume). The greenhouse conditions are other
factors affecting the survival percentage of date palm
like humidity, temperature and light intensity. It needs
more scientific research for in vitro growth and in the



32

Global Journal of Botanical Science, 2017, Vol. 5, No. 1

Ibrahim et al.

greenhouses for date palm plantlets produced through
tissue culture technique. Results under discussions are in
line with [11, 12].
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