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ABSTRACT

Shoot tip fragments of adult date palm (Phoenix dactylifera L.) cv.
Khalas offshoots were cultured on a nutrient medium containing
Murashige and Skoog (1962) inorganic salts supplemented with 100 mg/l
2,4-dichlorophenoxyacetic acid and 3 mg/l kinetin and 3 mg/l activated
neutralized charcoal to develop nodular callus after 8 months and

( embryogenic callus two month later.

Callus with recorded number of vitrified and normal embryos were
cultured in hormone-free medium with nitrate level modified to 0, 0.25,
0.5, 0.75 and 1.0Xthat of normal MS level. The recovery rate of normal
embryogenic traits was associated with 0.5 level of Ms nitrate, whereas,
medium devoid of nitrates resulted in severe browning and eventual
death of embryos.

INTRODUCTION

Vitrification is a physiological disorder that frequently hampered in
vitro micropropagation of woody plants (Ziv, 1991; Debergh et al.,
1992). The affected plantlets characterized by translucent brittle stems
and leaves, inferior epidermis with prominent stoma, absence or
discontinuous cuticular layer and lack of procambium connecting leaf
primordia and stemvasculartissues(Leshem,1983;Vieitezet aL, 1983;
Paques and Boxus, 1983). The phenomenon has been observed in a
number of plants under in vitro propagation, such as: apple, pears, grape
and date palm (AI-Maari, 1996).

The consequences of vitrification are clearly manifested on the
decreased proliferation rate of tissue-cultured plantlets and enhanced
difficulties arising at the time of in sun acclimatization (Paques and
Boxus, 1983). Apparently, these facts represent serious regeneration
problem (Debergh, et al., 1992).
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Fortunately, experiments with a number of species have
demonstrated that the morphological aspects of vitrification can be
controlled by various means including, optimization of growth
regulators, increasing agar concentration, reducing ammonium nitrate in
culture medium, improving gas exchange and controlling culture
environmental conditions. However, investigations undertaken on this
subject do not allow a thorough comprehension of the mechanism(s)
inducing the phenomenon. Therefore, this work attempts to focus on the
role of nitrate in the process of date palm embryo vitrification so as to
determine the adequate level that would be effective against the
occurrence of vitreous embryos and recovery of vitrified ones.

MATERIALS AND METHODS

Offshoots of female (Phoenix dactylifera L.) cv. Khalas were
detached from adult mother plant. The leaves along with the leafsheaths
were removed acropetally to expose the tender portion enclosing shoot
tips. These portions were transferred to an antioxidant solution (ascorbic
acid 100 mg/l and citric acid 150 mg/l) containing 3% of sodium
hypochlorite for 22 hrs,

Explants were further trimmed to about 1.0 cm and cut into 15-20
small segments. Each segment was initially cultured in 25 -x 150 mm
glass culture tube containing 25 ml of nutrient medium composed of
Murashige and Skoog (1962) inorganic salts, 3% sucrose, 3% activated
neutralized charcoal, 0.8% agar-agar, and in mg/I, myo-inositol, 100;
thiamine-HCI, 1;pyridoxine-HCI, 0.5; nicotinic acid, 0.5; glycine, 2;2, 4-
dichlorophenoxyacetic acid, 100; kinetin, 3. The pH of the medium was
adjusted to 5.7:11with O. IN-NAOH and HCI prior to agar addition.

The cultures were incubated at 28:12°Cin darkness and subcultured
every2months.Afriablenodularcalluswasinitiated after 8-months of
culture. After appearance Of-embryogenic callus the cultures transferred
to hormone-free medium and maintained under 3000 Lux light under
28:12°Cfor initiation of somatic embryos.

Embryogenic callus tissues exhibiting symptoms of vitrification
(plate 1) were used for experimentation. Callus tissues measuring 5mm in
diameter weighing about 100 mg with recorded number of normal and
vitrified embryos were cultured in Murashige's minimal organics
(hormone free medium) with nitrate level modified to 0, 0.25, 0.5, 0.75
and I.OX the normal level of MS inorganic salts. Twenty cultures were

employed per treatmenr The cultures were maintained for 11 weeks
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(transferred to fresh medium once) at 28:i:2°C and under 16 hr daily
exposure to 3000 Lux light.

The confidence limits for the binomial distribution were computed
according to Diem et al (1982).

RESULTS AND DISCUSSION

As reported previously, shoot tips cultured on medium containing
high levels of auxin produced good callus growth (Tisserat, 1979; Mater,
1986). After few subcultures onto fresh medium, explants gave rise to
yellowish aggregates of nodular callus that transferred to hormone-free
medium to initiate embryogenic callus under light.

The incidence of vitreous embryos was observed after a couple of
subcultures. This disorder decreased the proliferation rate of embryos.
Similar results were obtained in different plants (Leonhardt and
Kandeler, 1987; Paques and Boxus, 1987;Ziv, 1991)

Restoration of normal embryogenic traits was attempted only via
amelioration of nitrate level in MS salt formula, though various remedies
like reducing ethylene accumulation (Leonhardt and Kandeler, 1987),
increase of agar fractions concentration (Marga et al., 1997) and
changing medium physical conditions (Veramendi and Navarro, 1996)
were investigated to overcome of vitrification and hyperhydricity.

It is clear that the medium devoided of nitrate resulted in severe
browning within the first weeks of culture, failed to support growth and
the embryos eventually died (Plate2). This signiries the importance of
nitrogen in the morphogenetic responses of tissue cultured plantlets
(Murashige and Skoog, 1962). Cultures maintained in 0.25 and l.OXlevel
of nitrates suffered partial necrosis. This is probably attributed to
nitrogen deficiency in the former and the high level of nitrate in the form
of potassium and ammonium of the MS salt formula in the latter (Brand,
1993).

The proportion of normal to vitreous embryos was appreciably
higher at half concentration ofMurashige and Skoog (1962) nitrate salt
concentration within the first five weeks of culture compared to other
concentrations (Fig. 1). Similarly, the ratio of normal to vitrified
embryos was higher at the same concentration (Fig. 2). These results
were in agreement with other studies of date palm where the
concentration of inorganic salts were lowered to increase the
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proliferation rate and to avoid arrested state of growth (Omar et aL,
1992).

The recovery of normal embryogenic qualities of date palm embryos
at 0.5X MS nitrate level was associated with parallel decrease in the
incidence of vitrified embryos (Fig. 3). The inverse correlation between
nitrate level and incidence of vitreous embryos is seemingly due to
reduction of ammonium form of nitrate that affect availability of soluble
substances by means of chemical interaction (Daguin and Letouze, 1986;
Brand, 1993). In fact, vitrification is reported to occur occasionally in
rich media such as Murashige and Skoog (1962) (Paques and Boxus,
1987).

Therefore, the first data of this study allow us to conclude that the
best concentration of nitrates for normal somatic embryo development of
date palm is half strength of MS nitrate. Obviously, further research is
required so as to identify the type of nitrate influencing vitrification and
to understand the role of nitrates and other chemical(s) being used in date
palm culture media on normal embryo development.
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Plate 1. I(kalasa date palm somatic embryos. (A) normal
and (B) vitrified embryos
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Plate 2. Effect of different levels of MS nitrate on
development of somatic embryos. From left to
right, 1.0, 0.75, 0.5, 0.25 and O.OXlVISnitrate.
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Figure (1) -Effect of nitrate on frequency of normal to vitrified embryo
development (Bars indicate 95% confidence limit)
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Figure (3) - Effect of nitrate concentration on percentage of vitrified
embryos relative to total embryos (Bars indicates 95% confidence limit)
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Figure (2)- Effect of Nitrate Concentration on percentage of normal
embryos relative to vitrified embryos (Bars indicates 95% confidence limit)
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