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ABSTRACT

This study aimed to evaluate the effect of cytokinins ( 2ip, BA,
kin. and BA- riboside) with or without NAA on embryo formation of
Egyptian dry date palm (Sakkoty , Malakaby , Gondeila , Shamia and
Bartamuda). The study also included the effect of glutamine (200
mg/1), thiamine HCI (10 mg/1) and Ca-panthothianic acid on somatic
embryo germination and secondary embryo formation. Nutrient
medium (MS) supplemented with 0.1 mg /l NAA (M1) increased’
the rumber of embryos followed by MS basal medium without plant
growth regulators (M0) and 0.2 mg/l kinetin (M6) without significant
differences.The Shamia cv. showed superiority of embryo numbers
followed by Gondeila and Bartamuda cvs. MS nutrient medium
without plant growth regulators (control medium) was superior in
stimulating embryo length, while the lowest embryo length was
observed by adding 0.1 mg /1 kin. +0.1mg/l NAA. Shamia cv.
recorded the highest embryo length followed by Bartamuda and
Malakaby cvs. Germination percentage of somatic embryos was
increased on MS basal medium containing 0.1mg/l NAA.
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The highest significant value of secondary embryos was
achieved with MS basal medium without plant growth regulators
followed by MS medium containing 0.Img/l NAA | 200 mg/l
glutamine ,10 mg/l thiamine HCl and 5 mg/l Ca-panthothianic acid
(MD). Malakaby and Bartamuda cvs. recorded the highest value of
secondary embryos, while Shamia was the lowest .

Key words: dry date palm, germination, in vitro, somatic
embryogenesis.

1. INTRODUCTION

Somatic embryogenesis is the process by which the somatic
cells or tissues develop into differentiated embryos and when fully
developed is capable of developing into a plantlet. Embryos can be
obtamed, either directly from cultured explants or indirectly from
callus and isolated single cells in culture. The process of
embryogenesis involve various stages of differentiation and
development (Purohit, 1999). More recently, the embryos of date
palm derived from somatic cells are being utilized in the preparation
of artificial seeds which appear to be of great value in plant
propagation program ( Hamed, 2002).

induction of an embryogenic state in differentiated explants
often requires extensive proliferation through unorganized callus
cycles , death or disruption of surrounding explant cells, and or high
levels of synthetic auxin (100 mg/l 2,4- D for date palm), The somatic
embryo nodules formed in callus when transferred to MS medium
with 0.1mg/l GA3 and 0.1mg/l 2iP and the plantlets of date palm are
developed directly from somatic embryos(Madhuri & Shanker, 1998).
The aim of this work was to study the effect of plant growth
regulators containing —medium on somatic embryo maturation and
germination of Egyptian dry date palms namely Sakkoty Malakaby
,Gondeila, Shamia and Bartamuda. The study also included the effect
of glutamine ,thiamineHCl and Ca-panthothianic acid on somatic
embryo germination and secondary embryo formation through in vitro
propagation of these distinguished cultivars, which are suitable to
new Egyptian agricultural projects in Toshkay and Shark El- Aoinate.
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2. MATERIALS AND METHODS

2.1. Maturation of somatic embryos

In this experiment , embryogenic caliui resulting from date
palm shoot tips from Egyptian dry cultivars (Sakkoty, Malakaby,
Gondeila, Shamia and Bartamuda from Aswan Governnorate) and
cultured on MS (Murashige and Skoog, 1962) basal medium
supplemented with 100 mg/l 2,4—dichlorophenoxy acetic acid (2,4-D)
+ 3mg/l isopentyladenine (2iP) were used as a source of plant
material (Khattab et al., 2003). Embryogenic callui were divided into
picces of approximately (I1x1 cm) and cultured on the following
media: -MS ( control) 1-MS+0.1mg/l naphthaleneacetic acid ( NAA)
2-MS+0.1mg/l NAA+0.1 mg/l Kinetin (kin.). 3-MS+0.1mg/1 NAA+
0.05 mg/l benzyladenine (BA) 4-MS+0.1mg/l NAA+0.1 mg/l 2iP. 5-
MS+0.1mg/l NAA + 0.1mg/l BA ribozide .6-MS$S+0.2mg/l Kin. 7-
MS+0.4 mg/1 2iP and 8-MS+ 0.2 mg/1 BA ribozide.

These media were selected afier obtaining promising results
from several preiiminary experimenis. For each cultivar under
investigation each treatment included three replicates (small jars ).
Each jar contained about 1x1 cm. embryogenic callus (friable catlus).
All culture jars were incubated in total darkness at 27+2°C for three
months with subculturing to corresponding fresh medium every
month. The average number of embryos and length were recorded
after three months.

2.2. Germination of somatic embryos

In this experiment, individual embryos (5mm in length) were
separated from previous proliferating cultures and tnoculated in the
following media: A (MS) , B(MS+ 0.1mg/1 NAA), C (MS +200 mg/l
glutamine +10 mg/l thiamine-HCI +5 mg/l Ca- panthothianic) and D
( MS +0.1 mg/l NAA+200 mg/] glutamine + 10 mg/l thiamine HC} +
5mg/l Ca-panthothianic acid). All cultured jars were incubated at
27+2°C for three months in light provided by cool white fluorescent
tubes giving about 3000 lux for 16 hours / day. Developed embryo
explants were subcultured every four weeks for three months. Each
treatment contained five replicates and each replicate contained one
embryo. Percentage of embryo germination and average number of
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secondary embryos were calculated after three months,

Data obtained were subjected to the analysis of variance of
randomized complete design as recommended by Snedecor and
Cochran (1980). LSD at 5% level of significance was used to
compare between means according to Stell (1960) .

3. RESULTS AND DISCUSSION

3.1. Effect of plant growth regulators on embryo formation

This experiment was done in order to evaluate the effect of
different concentrations of cytokinins (2ip, BA, kin, BA-ribozide)
with 0.1 mg/l NAA or without NAA on embryo formation when these
supplies were added to MS basal medium.

3.1.1 Number of embryos

Data in Table (1) reveal the embryo formation as affected by
date palm genotype and plant growth regulators containing nutrient
media.

Concerning the effect of different media, data showed that MS
basal medium supplemented with 0.1 mg/l NAA (M1} recorded
superiority in the enhancement of stimulated number of embryos
followed by (MO0) control medium and M6 (0.2 mg/L kin) medium.
The results were 6.3, 5.9 and 5.8 embryo /explant, respectively,
without significant differences among them. No significant difference
could be observed between M3, M4, M5, M7 or M8. The results were
4.6,4.9, 4.7, 4.8 and 4.7 embryo / explant, respectively. The lowest
significant value of embryo formation was observed by using culture
medium with adding 0.1 mg/l kin + 0.1 mg/l NAA. The result was
3.13 embryos.

Regarding the effect of date palm genotype on the number of
embryos, the data reveal that the Shamia cv. showed superiority of the
embryo number followed by Gondeila cv. and Bartamuda cv. The
results were 6.52, 570 and 4.70, respectively, with significant
differences among them. Malakaby and Sakkoty cvs. recorded the
lowest value (4.00) and (3.96), respectively, without significant
differences in between.

Referring the interaction between different genotypes and
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media supplemented with different plant growth regulators, data
show that the highest significant values of embryo number were
observed when Shamia cv. explants were cultured on a medium
supplemented with 0.2 mg/l kinetin. (9.3),followed by Bartamuda
and Shamia cvs. explants cultured on medium containing 0.1 mg/1
NAA. The results were 8.3 and 7.7, respectively, without significant
differences inbetween and Shamia cv. when explant cultured on
medium containing 0.2 mg/l BA-ribozide (7.7), while the lowest
values were observed by culturing Malakaby cv on a medium
containing 0.1 mg/l NAA + 0.1 mg/l kin, culturing Sakkoty or
Bartamuda cvs. on medium of the same composition and culturing
Bartamuda cv. on medium containing 0.1 mg/I NAA + 0.05 mg/l BA,
also by culturing Malakaby cv. on medium supplemented with 0.4
mg/1 2iP, and finally by culturing Sakkoty cv. on medium containing
0.2 mg/l BA-ribozide.

Table (1): Effect of media supplemented with different plant growth regulators on
embryo formation (number of embryos) of date paim genotypes after 3

months.
Medium § MS basal media +(M) Cultivars (C) Mean

No.

Auxin | Cytokinin |BartamudalShamia Gondcilaﬁlalakﬂby Sakkoty

(mg/L) | (mg/L)
MO 0.00 0.00 6.3 6.3 6.7 5.0 5.0 5.9 A
Mi 0.INAA 0.00 8.3 7.7 6.0 4.7 4.7 63 A
M2 0.INAA | 0.1Kin 3.0 33 4.3 2.0 3.0 31C
M3 0.INAA | 0.05BA 3.0 6.0 6.3 4.0 3.7 468
Md 0.1NAA 0.12iP 43 6.0 6.0 43 4.0 149 B
M5 0.INAA | G.1BAr 3.7 6.0 4.3 5.3 4.3 4.7B
Mo 0.00 0.2Kin 4.7 9.3 6.7 4.3 4.0 58A
M7 9.00 0.42P 4.3 6.3 6.3 3.0 45 48 B
M8 0.00 0.2BAr 4.7 7.7 4.7 3.3 3.0 4.7 B

Mean 4.70 6.52 370 4.00 3.96
o i b d d

LS Dat0.05 % C=0.0484 M~ 0.0649 C*M =0.1451

3.1.2. Length of embryos {(cm)
Data presented in Table (2) show the effect of plant growth
regulators containing - medium on embryo length of date palm
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genotypes.
Regarding the effect of different media, data revealed that MS

basal nutrient medium (control) recorded superiority of stimulated the
embryo length than other media (0.65 cm), followed by (M7) medium
suppiemented with 0.4 mg/L 2ip and (M1) medium of adding 0.1
mg/l. NAA, as the results were 0.54 and 0.55cm, respectively,
without significant differences inbetween, while the Ilowest
significant value of embryo length was observed by using (M2)
medium as presented in Table (2) . '

Concerning the effect of date palm genotypes on the embryo
tength,, data reveal that Shamia cv. recorded the highest significant
value of embryo length( 0.56 cm.) followed by Bartamuda and
Malakaby cvs. as the mean values were 0.50 and 0.47, respectively,
without significant differences inbetween. No significant difference
could be observed between Gondeila or Malakaby cvs. The lowest
significant value of embryo length was observed with Sakkoty cv.
(0.44 cm).

Referring to the interaction between different genotypes and
different media, data show that the highest vaiue of embryo length
was noticed when explants of Malakaby and Shamia cvs. were
cultured on MS medium (free of cytokinin and auxin) .The results
were 0.9 and 0.8 cm, respectively, without significant difference
inbetween. The lowest significant value was observed when the
explants of all cultivars under investigation were cultured on a
medium supplemented with 0.1mg/l NAA+ 0.1 mg/l kin.

Maturation is the terminal event of embryogenesis which is
characterized by the attainment of mature embryo morphology,
accumulation of storage carbohydrates ,lipids and proteins , reduction
in water content , and often a gradual decline or cessation of
metabolism. Although complete maturation is not absolutely
necessary in order to obtain plants from nonzygotic embryos , it is
required to achieve high rates of plant recovery. As such , a number
of culture medium components has been shown to promote
maturation { Trigiano and Gray, 2000).

From the results mentioned in Table (2), it could be noticed
that using MS mediunt+0.1mg/! NAA, MS medium-free from growth
regulators and MS medium +0.2 mg/l kinetin, produced the highest
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significant values of mature embryos. These results are confirmed by the
work of Tisserat (1979 a & b, 1981a & b), Sharma er ul. (1984), Kackar
et al. (1989) and Shakib ef al. (1994), who mentioned that somatic
embryos and viable plantlets were induced on MS medium without
growth regulators.

embryo length (cm) of date palm genotypes after 3 months.

Table (2): Effect of media supplemented with different plant growth regulators on

Medium MS basal media Cuttivars (C) Mean
No. + (M)
Auxin {(mg/) | Cytokinin |Bartamuda| Shamia |Gondeila| Malakaby | Sakkoty
(mef)
Mo 8.0 0.8 0.5 0.8 0.6 3.9 0.5 1.65 A
Mi 8.INAA 0.0 0.7 0.7 04 0.3 0.5 0.54 B
M2 0.1NAA 0.1 Kin 0.3 0.3 0.3 0.3 0.3 0.29 D
M3 0.INAA .05 BA 0.4 0.6 0.3 0.5 0.4 044 C
- M4 0.1INAA 0.1 2iP 0.6 0.5 0.4 0.4 0.4 0.47 C
MS 0.INAA 0.1 Bar 0.4 0.4 g.5 0.5 0.3 0.44 C
Méb 0.0 0.2 Kin 0.5 0.5 0.4 0.5 0.5 947 C
M7 0.0 0.4 2iP 0.6 0.5 .6 0.5 (.3 0.55 B
M8 0.0 0.2 Bar 0.4 0.6 0.4 0.4 0.4 A3 C
Mean .50 .56 0.45 0.47 0.44
b a cd be d

LSDat0.03% C=0.0484 M = 0.0649 C*M = 0.1451

The initiation of embyogenic cells requires in vitro culture of
the appropriate explant or on a medium that contains specific plant
growth regulators. Auxins induce the formation of embryogenic ceils,
possibly by initiating differential gene activation and also appear to
promote an increase of embryogenic cell populations through repetitive
cell division while simultaneously suppressing cell differentiation and
growth embryos(Gray, 2000).

3.2.Effect of MS nutrient medium containing NAA or glutamine,
thiamine HCI and Ca-panthothianic acid or both on somatic
embryo germination and secondary embryo formation

3.2.1. Somatic embryo germination
Data in Table (3) show that germination percentage as affected by
genotype and different media (MA , MB , MC , MD }.:as
MA= MS basal nutrient medium only (MS + 0.0).
MB=MS + 0.1 mg/t NAA,
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MC=MS+200mg/l glutamine +10mg/l thiamine-HCi +5mg/l Ca-
panthothianic acid
MD =MC+ 0.1 mg/l NAA

Regarding the effect of genotype, our data show that the
highest significant values of germination percentages were observed
with Bartamuda, Malakaby and Sakkoty cvs. (23.75%) followed by
Shamia cv. (22.5%), while the lowest significant value of germination
percentage was obtained with Gondeila cv. {21.25%).

With respecting to the effect of different media on germination
percentage, the data in Table (3) reveal that MD medium recorded
superiority of stimulated germination percentage than other media
(27%), followed by MB and MA as the values were 23 and 22%,
respectively, with significant differences inbetween. The lowest
significant value was observed with the medium MC (20%).

Table (3): Effect of different media on germination percentage of date
alm genotypes after 3 months.

Medium Cultivars (C) Mean
M)
Bartamuda | Shamia | Gondeila | Malakaby | Sakko
MA 25.0 15.0 20.0 25.0 25.0 22.0C
MB 20.0 250 25.0 20.0 25.0 23.0B
MC 20.0 25.0 15.0 20.0 20.0 20.0D
MD 30.0 25.0 25.0 30.0 25.0 270A
Mean 23.75 22.50 21.25 23.75 23.78
a b ¢ a 2
L.S.D. at 0.05 C=0.517 M=0.462 C*M = 1.035
MA=MS MB=MS +0.Img/| NAA

MC=MS+200mg/| glutamine+]0mg/1 thiamine-HCl+5mg/l Ca-panthothianic acid
MD=MS+0.1mg/INAA+10mg/Lthiamine-HCI+200mg/Ightamine+5mg/1Ca-
panthothianic acid

Referring to the interaction between date palm genotypes and
different media, our data indicated that the highest significant values
of germination percentage were observed when Bartamuda and
Malakaby cvs. explants were cultured on MD medium. The values
were (30%) for both cultivars, without significant difference
inbetween, while the lowest significant values were observed when
Shamia cv. explants were cultured on MA medium (MS), and
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Gondeila cv. explants cultured on MC medium (15%) as presented in
Table (3) .

3.2.2. Number of secondary embryos

Data presented in Table (4) and Fig. (1) show the number of
secondary embryos as affected by date palm genotypes (Malakaby,
Gondeila, Bartamuda, Shamia and Sakkoty) and type of media used.

Concerning the effect of date palm genotypes on secondary
embryo number, the data revealed that Malakaby and Bartamuda cvs.
recorded the highest values of secondary embryos, followed by
Sakkoty and Gondeila cvs. as the mean values were (8.25, 8.17, 7.67
and 7.67), respectively, without significant differences among them,
while the lowest value was observed with Shamia cv. (7.33).

Regarding the effect of different media, our data showed that
the highest significant value of the secondary embryos was observed
with the control medium free from plant growth regulators, followed
by MD and MC media, as the results were 10.1, 8.0 and 7.2,
respectively, with significant differences among them, while the
lowest significant value of the secondary embryos was recorded with
MB medium containing 0.1 mg/L NAA.

Table (4): Effect of different media on the number of secondary
embryos of date palm genotypes after 3 months,

Medium Cultivars () Mean
M)
Bartamuda | Shamis | Gondeila | Malakaby | Sakkoty
MA 10.67 9.33 9.67 9.67 11.00 10.1A
MB 6.00 5.67 6.00 7.00 5.33 6.0 D
MC 7.67 7.00 7.33 7.67 6.33 72C
MD 8.33 7.33 7.67 6.67 8.00 8.0B
Mean 8.17 7.33 7.67 8.25 7.67
a b ab a ab

LS.Dat 5% C=0.6332 M=0.5663 C*M=]1.266

Concerning the interaction between date palm genotypes and
different media, the data indicated that the highest value of the
secondary embryo number was observed when Sakkoty explants
were cultured on the control medium (11.00}, followed by Bartamuda
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cultivar on the same medium. The lowest significant values of
secondary embryo numbers were observed when Sakkoty, Shamia,
Gondeila and Bartamada cvs. explants when cultured on MS medium
containing 0.1mg/l NAA (MB) as the values were 5.33, 5.67, 6.0 and
6.0, respectively, without significant difference among them.

Results under discussion indicated that germination
percentages ranged from 15 to 30 regardless the cultivar and nutrient
medium used and the best medium was MS medium supplemented
with 0.1 mg/l NAA + 10 mg/l Thiamine-HC! + 200 mg/l glutamine +
5 mg/] Ca-pantothenate which achieved the highest value (30%) with
Bartamuda and Malakaby cultivars. In this respect, Mater (1986)
reported mature nodules germinated within 2 months on medium
containing NAA at 0.1 mg/l, and the second subculture of individual
embryos (5 - 10 mm long) on the same medium was necessary to avoid
competition and promote plantlet growth of date palm.

MS basal medium containing NAA, glutamine , thiamine HCI and
Ca-panthothianate achieved 27% germination perceniage for dry date
palm somatic embryogenesis as compared with MS basal medium with
NAA (23%) or glutamine , thiamine HCI, and Ca- panthothianic acid
(20%) regardless cultivars used. 1t may be due to the interaction between
NAA, amino acids and vitamins used (organic compounds).
Organic acids have three roles in plant tissue culture media ; they may
act as chelating agents , improving the ability of some micronutrients
Sthey can buffer the medium against pH change and they may act as
nutrients (George , 1993 ).

Abo El-Soaud ( 1999 ) found that somatic embryos when isolated
and cultured on fresh media produced numerous embryos and plantiets.
The small embryos germinated into plantlets which produced adventitious
roots with MS medium containing 0.1 mg/l NAA. The healthy rooted
plantlets were transferred to soil through a series of acclimatization
procedures.

In this respect, Purohit (1999) mentioned that at low auxin levels,
shoot meristem formation is usually achieved early after the initiation
of cotyledons, so that under inappropriate culture conditions,
germination can occur prematurely to give weak or inviable plantlets.
High auxin levels can inhibit development and growth of the shoot
meristem if young pro-embryos are not transferred to a low-auxin or
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Fig. (1 ) : Maturation and Germination of(Malakaby cv.) somatic embryo.
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zero-auxin medium after induction. It is essential that for
germination an embryo must have functional shoot and root apices
with the activity of meristematic growth.

Secondary embryos are also known as repetitive, accessory or
proliferative. The power of embryo cloning techniques and their
exploitation for mass propagation, metabolite production or genetic
transformation have recurrent embryogenesis as their bases.t also
occurs when primary somatic embryos fail to mature normally into
plantlets and instead give rise to successive cycles of embryos, most
commonly from superficial ceils of the cotyledons or hypocotyls. The
process is probably homologous with the proliferation of giobular pro -
embryos in standard embryogenic cultures, differing only with respect to
the stage at which integrated control of development is lost. Expression of
secondary embryogenesis may become a problem. if it can not be
controlled when germination and normal growth are required (Purohit,
1999).
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