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ABSTRACT

Both direct and indirect shoot proliferations, with their advantages to
produce either true-to-type plantlets or valuable variations, respectively are
reported from the Egyptian date palm cultivar, Zaghlool. Shoot tip cultures
were established on Murashige and Skoog (MS) medium supplemented with
lOOmgr1 myo-insitol, 50 mg e-I adenine sulfate, 1.5gr1 activated charcoal,
2 mgr1 2-ip and 0.1 mgr1 NAA. Direct shoot proliferation was observed
after two subcultures on MS-medium supplemented with 4 mg e-12-ip, 4
mgr1 I BA and 0.5 mgr1 NAA. Subculturing the proliferated shoots onto
MS-medium containing 1 mgr1 NAA led to root formation. Embryogenic
callus proliferated uom shoot tip explants on MS medium supplemented
with 10 mgr1 2,4-D giving rise to plantlets after three subcultures, with one
month interval, on MS medium containing 3 mgr1 2-ip and 1mg e-l NAA.

Additional index words: Date palm, callus, regeneration

Abbreviation: BA, benzyl adenine; 2,4-D, 2,4-dichlorophenoxyacetic acid;
2-ip, 6-(y-y dimethyl-allylamino)-purine; Kin, kinetin; NAA, a-
naphthaleneacetic acid; IAA, indole 3-acetic acid and IBA, indolebutyric
acid.

INTRODUCTION

Date palm historically and currently is the most important horticultural
crop in the Arab region. One of the major problems in date palm cultivation
that prevents rapid crop improvement is the lack of an adequate method of
asexual propagation. Traditionally, date palm is propagated vegetatively by
offshoots produced by desirable trees. The low rate of propagation (1-20
offshoots in the lifetime of a palm tree, depending on the cultivar) has
~imited the multiplication of healthy plants, and also hindered effective.work
on clonal selection (Tisserat, 1982).
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Plant tissue culture techniques have developed into very powerful tool
not only for quick clonal multiplication of superior cultivars, but also for
elimination of diseases transmission. Moursy and Saker (1996) detailed date
palm problems and the need for biotechnology. Most of palm tissue culture
work have been restricted to the production of plantlets through direct and
indirect somatic embryogenesis (Ammar
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Benbadis, 1977 and Sudhersan et al. 1993). This article describes the direct
proliferation and indirect regeneration of shoot-tips cultures of Egyptian date
palm cv. Zaghlool.

MATERIAL AND METHODS

Plant material: Zaghlool offshoots (1-1.5 meter height and 10-20 kg weight)
grown in the region of Giza govemrate were used.

Sterilization and preparation of explants: For the preparation of shoot tips
explants, offshoots were dissected acropetally using serrated knife. Mature
leaves were carefully separated. During dissection process, anti-oxidant
solution (150 mgrl each of ascorbic and citric acid) was sprayed over hands
and the offshoot. When all outer leaves are removed, the shoot tip was kept
in antioxidant solution and transferred to a laminar follow cabinet for surface
sterilization. Different sterilization treatments were tested (Table 1),where
the following procedure showed the lowest percentage of contamination:

1- Explants were soaked in 50 % Clorox (5.25% NaOCl) for 20 min and
thoroughly washed with sterile distilled water.

2- The pale white leaves were trimmed till obtaining the desired size (1 cm).

3- The explants were soaked in 30 % Clorox for 10 min, washed with
sterilized distilled water, and soaked in sterilized anti-oxidant solution.

4-Leaves were removed acropetally and transferred to a new sterilized petri-
dish and additional leaves were removed till obtaining the shoot tip explants
(2 mm).

Initiation of in vitro cultures: Media presented in Table (2) were tested for
in vitro culture of shoot tip explants. The media were selected based on the
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results of morphogenic responses of immature embryos in vitro (Saker et al.
1998) and the published results on date palm tissue culture. pH of all media
were adjusted to 5.6 using 0.1 N NaOH or HCI prior to autoclaving for 20
min at a temperature of 121°C, of 1.2kg/cm2.Cultures were maintained at

. 25 :t 2 °c under a photoperiod of 16hrs light (2000 Lux) and 8 hrs darkness.
To evaluate media efficiency, the following parameters were recorded:
frequency of shoot, callus and root proliferation and number of viable shoots
formed.

RESULTS AND DISCUSSION

After four weeks of cultivation of shoot tip explants on MS medium
supplemented with 2 mgr! 2iP + 0.1 mgr! NAA (Fig. I-A), the surviving
shoot tips were subcultured onto either MS + 10 mgr!' NAA+ 3 mgr! 2iP, or
0.5 mgr! NAA + 4 mgr! 2iP + 4 mgr! BA. Direct shoot proliferation was
confined to media containing BA (Fig. I-B). Moreover, low rate of axillary
budding was observed after two subcultures onto the same fresh medium.

Rooting of proliferated shoots, was achieved upon supplementation of
culture medium (basal MS salts) with 1 mgr1 NAA, which was more
efficient than lAA and IBA, at the same concentration. Moreover, the
rooting response was earlier (four weeks only) in the presence ofNAA. As
shown in Fig l-C, the numbers of roots as well as their length are enough for
successful transplanting to the free-living conditions. The obtained results
are in agreement with those obtained by Tisserat (1984) and AI-Marri and
AI-Ghamdi (1995). These authors found that the addition ofNAA at 0.1 and
0.2 mgr!, respectively, induced root proliferation of in vitro grown date
palm. However, Drira (1983) used 1mgr! IBA for the same purpose.

It is clear from the present results that the presence of cytokinins, such
as BA and 2ip, in the culture media is an important factor for shoot
differentiation and budding. This may be due to its role in cell division and
inhibition of apical dominance. These results are in agreement with those
obtained by AI-Marri and AI-Ghamdi (1995). They used BA and 2ip for
starting and multiplication of date palm shoot tip cultures. On the other
hand, Tisserat (1984) reported that the addition of cytokinin at any level to
date palm tissue culture media did not enhance shoot differentiation.

Regarding shoot organogenesis after a phase of callus formation, it was
noticed that only culture medium containing 10 mgr! 2,4-D showed
evidences of callusing responses. Proliferation of healthy light green callus
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(Fig.2-A) was recorded after two subcultures with one month interval.
Embryogenic callus was proliferated trom this callus line after four weeks of

. cultivation on MSmediumcontaining3 mgrl 2iP+ 1mgrl NAA(Fig.2-B).
Subculturing of the embryogenic callus onto either basal MS medium or the
same tresh callus proliferation medium led to shoot and root proliferation
(Fig. 2-C). The present results are in accordance with those obtained by
Ammar and Benbadis (1977), Reuveni and Lilien-Kipnis (1979) and Saker
et al. (1998). They obtained callus trom date palm explants on modified MS
medium containing 2,4-D and NAA. In this connection, Reynolds (1979)
and Tisserat (1979) reported that the inclusion of activated charcoal to a
modified MS medium and increasing the auxin levels allowed various date
palm explants to produce prolific callus. Moreover, Tisserat (1979) reported
that the type and concentration of auxin are critical factors in callus
proliferation trom somatic date palm tissues.
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Table (1): Effect of different sterilization treatments on explant survival
and percentage of contaminations
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% %of Sterilization treatments
of survival contaminated

cultures
0.0 100 70% ethanol (1 min)
90 80 70 % ethanol + 25% Clorox (20 min)
85 60 70% ethanol + 50% Clorox (20 min)
55 60 70% ethanol + 75% Clorox (20 min)
34 30 70 % ethanol +100% Clorox (20 min)
70 85 70% ethanol + 0.1% HgCh (20 min)
62 48 70% ethanol + 0.2% HgCh (20 min)
40 28 70% ethanol + 0.4% HgCh (20 min)
35 24 70% ethanol + 0.4% HgCh (20 min),

followed by 0.4 % HgCh (20 min)
75 25 70% ethanol + 50% Clorox (20 min),

followed by 30% Clorox (10 min)



Table (2): Culture media examined for date palm, cv. Zaghlool.

Code
MDl
MD2
MD3
MD4
MD5
MD6
MD7
MD8
MD9
MDlO
MDll
MD12

Media *

MS+ 0.1 mg/I NAA + 2 mg/I 2iP
MS+ 10 m I NAA + 3 m I 2iP
MS+ 0.5 mg/I NAA + 4 mflll2iP + 4 mflll BA
MS+ 1 mg/I NAA
MS+ 5 mg/l 2,4-D
MS+ 10 mg/l 2,4-D
MS+5 mg/I NAA
MS+ 10 mflllNAA
Basal MS
MS+ 1 mg/l NAA+ 3 mflll2iP
MS+ 1mg/l IBA
MS+ 1mflll lAA

* All culture media consisted of basal MS salts (Murashige & skoog 1962):

200 mg/l KH2P04, 50 mg/l adenine sulfate, 1.5 g/I activated charcoal,

30 g/I sucrose and 100 mg/l myo-insitol and 7 g/I agar..
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Fig. 1: A) Shoot-tip after four wccks of culturing
on MS+2 mg 112ip+ O.lmg 11NAA.

B) Direct shoot proliferation on ~!IS+ O:'img/l NA:\
+ 4 mg /I 2ip + 4 mg 11£3A.

C) Rooting of prol iferated shoots on 1\1S . Img/l NAA
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Fig.:&: A) Callus
shoot-tip explant
10 mg /12,4-0.

proliferation from
cultured on MS T

B) Proliferation of cmbryogenic
callus onto MS + 3 mg /1lip ~ Img il
NAA.

....

C) Proliferated shoots and roots 011
basal MS- medium.

(B)


