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ABSTRACT

Uniform Shoot-tip explants of some female date palm cultivars (Sewy,
Zaghloul, Samany, Sakouty and Malakaby) were cultured on modified Murashige and
Skoog medium. Different concentrations of auxins i.e 2,4-Dichlorophenoxy acetic acid
(2,4-D); Naphthalene acetic acid (NAA) and a-Naphthoxy acetic acid (NOA) were
tested.

Data indicated that culturing of shoot-tips as explants on modified Murashige
and Skoog medium is mainly recommended. Also, callus initiation of different date
palm cvs were maximized by using (100 mg/L 2,4-D). However, the treatments of (10
mg/L 2,4-D + 10 mg/L NOA + 10 mg/L NAA ) induced the best growth parameters
(number of explant, percentage of callus formation and average value of callus
formation). Meanwhile, Sewy cultivar had less swelling and callus formation compared
with the other cultivars.

INTRODUCTION

Palm crop improvement has been slow due to their long-lived nature
growth habit and lack to an adequate methods of propagation by vegetative
means. However, some date palms produces off-shoots by the stimulation of a
few basal axillary buds from the trunk in the early stages of the palm's life. The
number of off-shoots produced by a date palm is primarily a varietal characteristic
and their numbers ranged from 5 to 25 off-shoots, but due to the strong apical
dominance it doesn’t eventually grow in some cultivars. Therefore this method
have reduced considerably the expansion of the existing palm groves.

Plantlets were successfully produced from shoot-tip explants of different
date palm cultivars (El-Hennawy et al, 1983; Beaus chesne et al, 1986 and
Wongkaew et al, 1991). Monocotyledons react differently when considering
callus indication generally being less likely to form callus tissue than
dicotyledons, it is often only necessary to add some auxins as the hormonal
stimulant for callus induction (Tisserat et al, 1979, Tisserat 1983, Zaid and
Tisserat, 1983a, EL-Hammady et al., 1999, and El-Sharabasy, 2000). This study
was planned to evaluate the ability of the tested cultivars in order to find out the
superior treatments that induce the highest swelling callus initiation and callus
formation.




El-Sharabasy, S. F.et al.

MATERIALS AND METHODS

This study was carried out in the laboratory of Biotechnology
Division, The Central Laboratory of Date Palm Research and Development
and Shora Technology Lab. during the period between 2002-2004.

Plant material:

Young off-shoots, 10 — 15 cm diameter, 4-6 kg in weight were
detached from the tested mature date palm trees (Phoenix dactylifera L.).
“Sewy”_ cv. grown in El-Badrashin region, Giza governorate, Zaghleul and
Sammany cvs. grown in Edco region, El-Behera governorate. In addition,
Sakkouty and Malakaby cvs. grown at Abo El-Reesh in Aswan were used as
the plant material. Off-shoots were handled very carefully during the removal
of the apical tissues of stem (shoot-tip). The explant was soaked in a cold
anti-oxidant solution (100 mg/L ascorbic acid and 150 mg/L citric acid) and
kept in a refrigerator for about 2 hours prior surface sterilization. Explant was
surface sterilized by using ethanol solution (70%) for 1 — 2 min then rinsed
once with sterile distilled water and transferred to 50% Clorox (2.5% sodium
hypochlorite) solution containing two drops of Tween-20 for 20 min.

Nutrient media:

The explants were cultured on modified Murashige and Skoog
medium supplemented with 100 mg/L inositol, 100 mg/L glutamine, 1.5 g/L
activated charcoal, 30 g/L sucrose, 3.0 mg/L isopentenyladenin(2iP) and 6.5
g/L Difico-Bacto agar. The pH of the medium was adjusted to 5.7, and then
autaclaved at 121 °C under 15 Ib/in? for 15 min.

Environmental condictions:

The cultured explants were incubated under 24 hrs of dark with
average temperature of 27+1°C. Different experiments were conducted as
follows:

1. Callus initiation:

Shoot-tip explants of different date palm cultivars were cultured on
modified Murashige and Skoog medium (1962) supplemented with different
growth regulators as follows:

1- 100 mg/L 2,4-D 2-10 mg/L 2,4-D
3- 100 mg/L NAA 4- 10 mg/L NAA
5- 100 mg/L NOA 6- 10 mg/L NOA

7- 10 mg/L 2,4-D + 10 mg/L NAA + 10 mg/L NOA

Where: 2,4-D= (2,4-Dichlorophenoxy acetic acid)
NAA= (Naphthalene acetic acid)
NOA= (a«-Naphthoxy acetic acid)
2iP= (isopentenyladenine)

To determine the best treatments that induce the highest swelling
and callus initiation of different cultivars.
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2. Callus formation:

The developed callus from shoot-tip of different tested cultivars were
transferred on MS medium supplemented with the same treatments and
concentrations mentioned before to enhance the highest number of callus
formed explants , percentage of callus formation and average values (g) of
cailus formation.

Data and calculations:

In all experiments, each treatment consisted of 6 replicates each of
them contains one explant.Data were recorded as ( number of swelling
explant, percentage of callus development and volume of callus) , the
experiments were designed as a complete randomized. The obtained data
was statistically analyzed according to Duncan's multiple range test (Duncan,
1958).

RESULTS AND DISCUSSION

1- Callus initiation:

Data presented in Table (1) and Photo (1) indicate that different types
of auxins at different concentrations showed highly significant increase in
number of explants of Sewy, Sammany and Zaghloul cultivars, respectively as
compared with both Malakaby and Sakkouty cultivars. These results indicate
also that the highest percentage of swelling and average value of swelling
occurred in Sewy cultivar followed by Sammany in comparison to the other
cultivars used. Meanwhile, Table (1) disclose that the higher concentration (100
mg/L) of 2,4-D, NAA and NOA were most pronounced on both number of
swelling explants and its percentage in relation to the other concentrations used.
However, using 100 mg/L of 2,4-D gave the highest significant increase among
swelling followed by both (100 mg/L NAA) and (100 mg/L NOA ) then (10 mg/L
2,4-D + 10 mg/L NAA and 10 mg/L NOA ), respectively as compared with the
other concentrations used. Moreover, these results reflect that treating date paim
cultivars with the higher auxin concentraticn (100 mg/L 2,4-D, NAA and NOA) as
well as, Sewy cultivar combined with 10 mg/L NOA resulted in the highest
significant values for number of swelling in relation to the other interactions.

It appears from Table (2) and Photo (2) that both Zaghloul and
Sekkouty cultivars showed highly significant increase in percentage of callus
initiation followed by Sammany cultivar then Sewy cultivar as compared with
Malakaby cultivar in a descending order, as affected by different auxins types
and concentrations. However, significant increase of average value of callus
initiation was obtained when Sammany cultivar was used. On the other hand,
number of swelling did not show any statistical differences when different
cultivars were used. Moreover, Table (2) disclose that using (100 mg/L 2,4-D)
enhanced significantly number of explant and percentage of callus initiation
followed by using (100 mg/L NAA ) then using (100 mg/L NOA ) as
compared with the other concentrations used. However, significant increase
of average value of callus initiation was obtained when using (10 mg/L 2,4-D
+ 10 mg/L NAA + 10 mg/L NOA). Mcreover, Table (2) shows that using (1C0
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mg/L 2.4-D ) of both Zaghloul and Sakkouty cultivars as well as using (100
ma/L NAA ) of Sammany and Sewy cultivars significantly increased number
of swelling and percentage of callus initiation in relation to all other
interactions. However, significant increase of average vaiue of callus initiation
was obtained when both Zaghloul and Sammany cultivars as well as
Sakkouty cultivar were cultured on medium supplemented with (10 mg/L 2 4-
D + 10 mg/L NAA + 10 mg/L NOA) were used as compared with the other
combinations usad These results are in agreement with those of Za=d
(1987), Tisserat ot al. (1979). They found that good callus growth occurrad
from explants f date paim cultured on medium containing on 100 mg/L 2.4-D
or NAA. In addition, Al-Ghamdi (1993), who found that good callus initizton
and callus cro.ii ware obtained from MS sait media supplemented w.n {100
mg/L 2,4-0 and 5 mg/L 2iP).

2- Callus formation:

Table (3) and Photo (3) indicates that different types of auxins at
different concentrations enhanced significantly the increase in number of
callus and percentage of callus formation of Sewy cultivar followed =v
Sammany then Sakkouty and Zaghioul as compared with Malakaby cultivar -
a descending order.
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Photo (1): Effect of different auxins (2,4-D, NAA and NOA)
concentrations (10, 100 mg ) on swelling stage of different
date palm (Phoenix dactylifera L.) cultivars after 6 weeks.
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Photo (2): Effect of different auxins (2,4-D, NAA and NOA)
concentrations (10 , 100 mg ) on callus initiation of
different cultivars of date palm (Phoenix dactylifera L.)
after 6 weeks.
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Photo (3): Effect of different auxins (2,4-D, NAA and NOA)
concentrations (10 , 100 mg ) on callus formation of
Sammany and Malakaby cultivars of date palm (Phoenix
dactylifera L.) after 6 weeks.
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However, the highest average value of callus formation occurred when both
Sammany and Sewy cultivars were used. Meanwhile, Table (3) reflected that
using combined treatment with (10 mg/L 2,4-D + 10 mg/L NAA and 10 mg/L
NOA ) enhanced significantly all parameters under study (number of callus,
percentage of callus formation and average value of callus formation) in
relation to the other concentrations used. However, Table (3) reflects that
number of callus didn't record statistical response to different interactions
under study. Meanwhile, significant increase of percentage of callus
formation and average value of callus formation were obtained when Sewy
cultivar was cultured on medium supplemented with (10 mg/L 2,4-D + 10
mg/L NAA and 10 mg/L NOA ). Such finding was mentioned by El-Hammady
et al. (1999), reported that the highest percentage of embryogenic callus
initiation and callus size of date palm was achieved on MS medium plus NAA
at 20 or 50 mg/L and 2.0 mg/L 2iP, also, Nazek et al. (1993), reported that
embryogenic callus of date palm were induced on medium supplemented
with either 100 mg/L 2,4-D or 20 mg/L NAA.
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