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ABSTRACT

Date palm (Phoenix dactylifera. L.) dry cultivar, i.e. Malakaby
repetitive somatic embryos clusters cultured on MS (Murashige and Skooge,
1962) modified medium (MMS) supplemented with NAA (0.1 mg/l), kin (0.5),
activated charcoal (1.5 g/l) and gelrite (1.5 g/l) in addition to tryptone at the
concentration of 1.0 g/l recorded higher significant number of embryos and
multiplication rate, also higher fresh weight and growth value. However,
addition of yeast extract at the concentration of 1.5 g/l recorded higher
significant number of embryos as well as higher embryos multiplication rate,
fresh weight and growth value. Also, addition of casein hydrolysate at the
concentration of 1.5 g/l recorded higher significant number of embryos as well
as higher embryos multiplication rate, fresh weight and growth value. While,
addition of pineapple extract at the concentration of 9 g/l recorded higher
significant value of all growth characters as compared with the control.

Resulted shootlets were cultured individually on MS basal medium
supplemented with NAA 0.5 mg/l and IBA 0.5 mg/l in addition to the same
chemical compounds concentrations previously tested and solidified with 6 g/l
phyto agar. Well- rooted plantlets obtained were transferred ex vitro for
acclimatization on soil type mixture of compost and perlite (1:1 viv).

Addition of tryptone at the concentration i.e. 1, 1.5 and 2 g/l to the
rooting medium decreased all morphological characters after 8 weeks of
incubation and declined plantlets survival (26.67, 13.33 and 6.67 %)
respectively compared to the control (40 %) after 3 months in acclimatization.
However, addition of yeast extract at the concentration of 1.5 g/l to the rooting
medium recorded higher no. of leaves, leaf length, no. of roots and raised
survival in acclimatization (26.67 %) over the control. While, addition of casein
hydrolysate at the concentration of 1.5 g/l to the rooting medium recorded
higher significant values of number of roots and raised survival in
acclimatization (13.33 %). On the other hand, addition of pineapple extract at
the concentration of 9 g/l to the rooting medium recorded higher values of all
growth characters and raised plantlets survival in acclimatization (33.33 %)
over the control.

Keywords: Phoenix dactylifera L.,in vitro, embryogenesis, callus, complex
addenda.
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INTRODUCTION

There is no available literature concerning the uses of complex
addenda on in vitro growth and development of date palm somatic embryos. In
this regard, some researchers studied the influence of tryptone; Fonesbech,
(1972) on Cymbidium, Amaki and Higuchi (1989) on protocorm-like bodies of
Phalaenopsis. Yeast extract; Guidin and Harada (1974) on artichoke explants,
Maksoud (2007) on Ocimum bacilicum, Abd El-Aal (2008) on Hyoscyamus
muticus. Pierik (1987) mentioned that casein hydrolysate is one of the most
important natural product added to plant tissue culture medium. It is a mixture
of compounds in particular amino acids manufactured from casein. Some
natural products were added to nutrient medium i.e. casein hydrolysate (0.1-
1.0 g/l), peptone (0.25- 3.0 g/l), tryptone (0.25- 2.0 g/l) and malt extract (0.5-
1.0 g/l) .These mixtures are very complex and contain vitamins as well as
amino acids. Yeast extract (0.25-2.0 g/l) is normally used because of its high
contained of vitamins B.

Complex addenda produced amino acids (namely casein hydrolsate -
yeast extract - pineapple - malt extract), peptides glutathione or amide
glutamine can be added to plant media to satisfy the requirement of cultures
for reduced nitrogen. The response to organic nitrogen depends on the ratio of
NO3 to NH4. Amino acids provide plant cells with an immediately available
source of nitrogen and uptake can be much more rapid than that of inorganic
nitrogen in the same medium. Amino acids can also provide reduced nitrogen
in culture media in place of NH4 and as a supplement to NO3.However they
are usually employed as minor addition to media containing both NH4 and
NO3. Uptake of amino acids into cultured tissues causes a decrease in the pH
of the medium (George, 1993).

Somatic embryogenesis from date palm (Phoenix dactylifera L.)
shoot tip explant derived callus has been viewed as the most appealing
process for regeneration (Al-Khayri, 2001).

The aim of this work was to study the influence of some complex
addenda i.e. Tryptone, yeast extract, casein hydrolysate and pineapple extract
concentrations on in vitro growth of date palm (Phoenix dactylifera. L.) dry
cultivar, i.e. Malakaby during repetitive somatic embryos cycle, plantlets
formation and subsequently their effects on plantlets survival percentage
during acclimatization.

MATERIALS AND METHODS

This work was carried out in the Plant Tissue Culture Laboratory, Plant
Biotechnology Department of the Genetic Engineering and Biotechnology
Research Institute (GEBRI), Sadat City, Minufiya University Egypt, during the
period 2005-2008.

The present work was carried out to study the influence of some complex
addenda i.e. Tryptone, yeast extract, casein hydrolysate and pineapple extract
on in vitro growth of date palm (Phoenix dactylifera. L.) dry cultivar, i.e.
Malakaby during micropropagation stages:
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1- Repetitive somatic embryos cycle.
2- Plantlets formation and acclimatization.
Plant materials:
In this work, regenerated somatic embryos of cv. Malakaby, obtained
during the first part of this work (Nasr et al., 2008) were utilized.
Medium composition:

The regenerated embryos clusters were cultured on MS
(Murashige and Skooge, 1962) modified medium (MMS). The MMS medium
(Nasr et al., 2008), with the modification of such nutrients i.e. asparagen (100
mg/l), bioten (0.5 mg/l), thiamine-HCI (5 mg/l), Ca-pantothenate (2.5 mg/l), a
ascorbic acid (75 mg/l), citric acid (75 mg/l), polyvinylpyrrolidone (1.5 g/l),
NaH2PO4. 2H20 (170 mg/l asparagen (100 mg/l), bioten (0.5 mg/l),
thiamine-HCI (5 mg/l), Ca-pantothenate (2.5 mg/l), a ascorbic acid (75 mg/l),
citric acid (75 mg/l), polyvinylpyrrolidone (1.5 g/l), NaH2PO4. 2H20 (170
mg/l) and sucrose (40 g/l). The pH of all media was adjusted to 5.6 with 0.1 M
KOH or 0.1 M HCI prior to addition of gelling agent. Media were dispensed
either in a test tubes (20 x 2.5 cm) capped with Bellco caps containing 15 mi
or in jars containing 50 ml and autoclaved at 121°C and 1.1 Kg/cm?2 for 20
min.

Effect of complex addenda (tryptone, yeast extract, casein hydrolysate
and pineapple extract) treatments on:
A-Repetitive somatic embryos cycle.

Somatic embryos clusters were cultured on MMS medium
supplemented with NAA (0.1 mg/l), kin (0.5), activated charcoal (1.5 g/l) and
gelrite (1.5 g/l). The superior medium resulted from the first part of this study
for induce repetitive embryos cycle. In addition to different concentrations of
the following complex addenda [Duchefa Biochemicals Brand, (g/l)]
treatments:-

Exp. 1: Tryptone (T1332) [0, 1, 1.5 and 2 g/l].

Exp. 2: Yeast extracts (Y1333) [0, 0.5, 1, 1.5 and 2 g/I].
Exp. 3: Casein hydrolysate (C1301) [0, 0.5, 1, 1.5 and 2 g¢/I].
Exp. 4: Pineapple extract (P1364) [0, 6, 9 and 12 g/I].

Cultures were incubated at 27 + 1°C for 16-h photoperiod with light
intensity of 1500 lux using fluorescent tubes. Nine culture jars (replicates)
were used. After three weeks, the number, multiplication rate, fresh weight
and growth value of embryos were recorded.

B- Plantlets formation and acclimatization.

Shootlets obtained from each previous treatment were subjected
individually to the MS basal medium supplemented with NAA (0.5 mg/l) in
combination with IBA (0.5 mg/l), the superior combination of the selected
growth regulators, tested for rooting stage in the first part of this study. In
addition to the same different concentrations of the complex addenda (g/l)
previously mentioned.

Cultures were incubated under the same embryos formation
conditions except raised light intensity to 3000 Lux. Nine culture tubes
(replicates) were used. After eight weeks, the number of leaves, leaf length
(cm), shootlet fresh weight (g) and growth value were recorded.

1631



Hegazy, A.etal.

Acclimatization:

Healthy rooted plantlets produced after two months in the rooting
medium were transplanted for acclimatization procedure. Fifteen Plantlets
(replicates) from each treatment were acclimatized ex vitro on soil type
contain a mixture of compost + perlite (1:1, v/v) for three months under
similar conditions as previously mentioned for plantlets acclimatization in the
first part of this study. Then survival percentage was recorded after 3 months.
Growth value:

Embryo and shootlet growth values were estimated according to the
equation of Ziv
(1992).

Fw. - Fw,

|
GV = FWi Where

GV = Growth value. Fwf = Final explant fresh weight. Fwi = Initial
explant fresh weight.
Statistical analysis:

Data of all the studied experiments were statistically analyzed by one
factorial randomized complete design using the SAS (1988) package. The
Least Significant Difference among levels of each treatment was compared
using L.S.D test at 5%, according to Steel and Torrie (1980).

RESULTS AND DISCUSSION

Effect of complex addenda(tryptone, yeast extract, casein hydrolysate
and pineapple extract) concentrations on:
A-Repetitive somatic embryos cycle.

Since the ultimate success of micropropagation, depends on the
ability to transfer in vitro plantlets out to the ex vitro conditions. This was
depending primarily upon the quality and type of materials produced in the
previous stages. (Hegazy et al., 2006). During transfer date palm plantlets dry
cv. Malakaby from the in vitro to the ex vitro conditions, a high percentage of
plantlets lost (Nasr et al.,, 2008). This could be because of necessitating
nutrients needed to satisfy the partial fulfilment of the requirements for
micropropagation stages.

1- Tryptone

Concerning the effects of complex addenda on embryo growth
characters during the repetitive embryo stage, the obtained data (Table 1) for
tryptone treatments on Malakaby cultivar revealed that addition of tryptone at
the concentration of 1.0 g/l to the repetitive embryo culture medium recorded
significantly higher number of embryos and multiplication rate and higher
fresh weight and growth value as compared with the other concentration
treatments, i.e. 0.0, 1.5 and 2.0 g/l. From the obtained results, it could be
noticed that all tryptone treatments recorded high growth value compared
with the control. On the other hand, increase tryptone concentration gradually
decreased growth value. This may be due to unsuitable types of protein
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contained which accompanied by growth inhibition gradually with increased
concentration. Contradictory, it could be suitable for another crop like orchid
which affirmable that, its crop dependent. In this regard, Fonesbech (1972)
reported that protocorms of Cymbidium (Orchidaceae) were grown on media
containing amino acid mixtures casamino acids (casein hydrolysate) and
tryptone increased growth while yeast extract was inhibitory and malt extract
without effect. Optimal concentrations were 2 to 3 g - It casamino acids and
3to 4 g - I tryptone. Amaki and Higuchi (1989) reported that protocorm-like
bodies (PLB) obtained through in vitro culture of seedling leaf segments of
Phalaenopsis cv. Surfrider X (Phalaenopsis cv. Joseph Hampton X
Doritaenopsis cv. Kaala Gleam) were cultured on media containing peptone
or tryptone at various concentrations. The addition of either protein to the
culture medium promoted growth of PLB. Maximum stimulation was obtained
when 2 g/l of tryptone was added.

Table (1): Effect of tryptone concentrations on multiplication rate, fresh
weight (g) and growth value of date palm embryos cv.
Malakaby cultured in vitro for 3 weeks.

Growth character
Treatment No. of embryos| Multip, Embryos F.wt (g) Growth
Starting Produced ratgl Startingl Produced value
Tryptone (g/l)

0 22.672 37.224 1.679 | 3,552 6.55°¢ 0.86°

1 23442 | 108.442 | 4662 | 3.55°2 10.312 1902

15 19.44° 82.67° 4,245 | 3522 9.64 1.732

2 21.333 | 72.89°¢ 3.44°¢ 3.392 9.12b 1.692

Means within each column followed by the same letter are not significantly different at P=
0.05 according to the LSD test.

2- Yeast extract

Data presented in Table (2) showed that addition of yeast extract at
the concentration of 1.5 g/l to the repetitive embryo culture medium had
significantly higher values of number of embryos as well as higher values of
embryos multiplication rate, fresh weight and growth value as compared with
the other yeast extract concentration treatments, i.e. 0.0, 0.5, 1.0 and 2.0 g/I.
On the other hand, high yeast extract concentration 2.0 g/l significantly
reduced number of embryos, embryos multiplication rate, fresh weight and its
growth value. In this regard, Pierik (1987) mentioned that some natural
products were added to nutrient medium. These mixtures are very complex
and contain vitamins as well as amino acids. Yeast extract according to the
LSD test.(0.25- 2.0 g/l) is normally used because of its high contained of
vitamins B. The organic supplements (particularly amino acids) have been
especially beneficial for growth or morphogenesis when cells or tissues were
cultured on White's medium, which do not contain ammonium ions. When
both NO3 and NH4 are present in the medium, the response to organic
nitrogen depends on the ratio of these two ions (George, 1993). Also, Guidin
and Harada (1974) reported that the presence of yeast extract in artichoke
culture medium stimulated explants growth. However, Abd El-Aal (2008)
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reported that addition of yeast extract had stimulatory effect on Hyoscyamus
muticus callus growth and significantly improved the alkaloid content. In
addition, Maksoud (2007) found that culture medium supplemented with
yeast extract (5 mg/l) improved the growth of Ocimum bacilicum and
increased rosmarinic acid content as more than three fold. On contrast,
Fonesbech (1972) found that addition of yeast extract was inhibitory and malt
extract without any effect in the protocorms of Cymbidium medium. Moreover,
Vij et al. (1984) found that addition of casein hydrolysate enhanced the
development of protocorm like bodies of Rhynchostylis retusa compared with
yeast extract.

Table (2): Effect of yeast extract concentrations on multiplication rate,
fresh weight (g) and growth value of date palm embryos cv.
Malakaby cultured in vitro for 3 weeks.

Growth character

Treatment No. of embryos Multip. Embryos F.wt (g) Growth

Starting | Produced rate | Starting | Produced value

Yeast extract (g/l)

0 22.672 37.22°¢ 1.67° 3.552 6.55¢ 0.86¢
0.5 19.56° 38.89 ¢ 2.01° 3.40° 7.97°¢ 1.35°¢
1 22.672 51.22° 2.263 | 3.49% 9.702 1.79 %
15 25.112 61.782 2462 3.612 10.522 1922
2 20.67° 31.22°¢ 1.56°¢ 3.66 2 9.07 ke 1.49%¢

Means within each column followed by the same letter are not significantly different at
P=0.05

3- Casein hydrolysate

Data presented in Table (3) indicated that addition of casein
hydrolysate at the concentration of 1.5 g/l to the repetitive embryo culture
medium recorded significantly high values of embryo number as well as high
values of embryos multiplication rate, fresh weight and growth value as
compared with the other casein hydrolysate concentration treatments, i.e.
0.0, 0.5, 1.0 and 2.0 g/l. On the other hand, high casein hydrolysate
concentration 2.0 g/l gradually decreased number of embryos, embryos
multiplication rate, fresh weight and its growth value. In this concern, (Pierik,
1987) reported that amino acids can be added to plant media to satisfy the
requirement of cultures for reduced nitrogen, but as they are expensive to
purchase, they will only be used in media for mass propagation. Casein
hydrolysate is one of the most important natural products added to plant
tissue culture medium. It is a mixture of compounds in particular amino acids
manufactured from casein. Meanwile, Gebhardt and Friedrich (1987)
illustrated that addition of casein hydrolysate (1.0 g/l) to shoot tips
proliferation medium of Calluna vulgaris enhanced shoot proliferation and
rooting. Also, Davis et al. (1977) found that, CH significantly enhanced
carnation shoot growth at the concentration of 3 g/l. In addition, Fiola and
Swartz (1986) found that, CH had a promotive effect on blackberry
regenerated embryos. Addition of casein hydrolysate at the concentrations
(400 or 600 mg/l) to the strawberry regeneration medium increased the
percentage value of organogenesis and number of shoots per leaf section
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(Hassen, 1996). ElI-Shamy (2000) found that addition of casein hydrolysate
with 2 and 4 g/l to Bougainvillea shoot tips medium recorded the highest
number of axillary shoots (3.8 and 3.9 shoots / explant, respectively. Vij et al.
(1984) found that addition of casein hydrolysate enhanced the development
of Rhynchostylis retusa protocorm like bodies. Ochatt (1991) reported that
Loncera nitida explant when cultured on MS medium contained casein
hydrolysate (250 mg/l) promoted rhizogenesis. Choudarry (1991) cultured
carnation cv Scania Red shoot tips on B5 medium supplemented with casein
hydrolysate (50 mg/l) and obtained the highest shoot number. Radojevic and
Subotic (1992) published that embryogenic callus formation of Iris retosa
could be induced on MS medium contained casein hydrolysate (1 mg/l).
Zayed (2000) reported that Spathephillum culture medium contained casein
hydrolysate at 200 mg/l or yeast extract at 100 mg/l recorded the highest
number of shoots and leaves per explant. Most of the inorganic nitrogen
supplied in culture media is converted by plant tissues to amino acids, which
are then assimilated into proteins; it should be possible to culture plants on
media on in which amino acids are the only nitrogen source. Amino acids
provide according to the LSD test. plant cells with an immediately available
source of nitrogen, and uptake can be much more rapid than that of inorganic
nitrogen in the same medium (George, 1993).
4- Pineapple extract

Concerning the effects of pineapple on embryo
growth characters during the repetitive embryo stage, the obtained data
(Table 4) and (Fig. 1-A) revealed that addition of pineapple at the
concentration of 9 g/l to culture medium recorded the highest number of
embryos and multiplication rate and the highest values of fresh weight and
growth value as compared with the other studied treatments. From the
obtained results, it could be noticed that all pineapple treatments recorded
the highest number of embryos, multiplication rate, fresh weight and growth
value as compared with the control. Generally in both pineapple extract
concentrations 6 and 9 g/, it could be noticed that they produced the highest
numbere of embryos, multiplication rate and highest fresh weight and
consequently superiority of its growth value as compared with the other
studied pineapple extract concentrations 0 and 12 g/l. Pineapple powder or
juice is a natural products containing amino acid and vitamins. In this regard,
Edenharder et al. (1994) studied in vitro effect of vegetable and fruit juices on
the mutagenicity. They found that strong antimutagenic activities were
detected in bananas, blackberries, blueberries, sweet and sour cherries,
blackcurrants and redcurrants, pineapple according to the LSD test and
watermelon. Moderate antimutagenic activities were detected in greengage,
kiwi, mangos, honeydew melons and plums. Weak antimutagenic activities
were detected in apple, apricot, pears, peaches and strawberries, whereas
white and red grapes and raspberries were inactive, and gooseberries and
citrus fruits in general possessed marginal or no antimutagenic activities.
When fruit and vegetable juices were heated, a considerable reduction of
antimutagenic potencies was seen with apple, apricot, kiwi, pineapple, beets,
cabbage (Chinese, Savoy, red and white), cauliflower, leafy lettuce,
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cucumber, onions, radish and rhubarb. Pineapple and celeriac juices
inhibited the enzymatic system responsible for the activation of 1Q, but had no
desmutagenic activity. Peroxidase activity found to be present in broccoli,
cauliflower, green beans and tomatoes may contribute to antimutagenic
activities in these vegetables. In this concern, Duke (1985) reported that
pineapple is rich in citric and malic acids; citric acid concentrations in some
cultivars exceed 8%. The fruit also contains moderate amounts of ascorbic
acid; 2 slices of pineapple contain ascorbic acid 100 mg. A steroidal
component of the leaves possesses estrogenic activity, and a variety of
aromatic compounds are found in the essential oil. The residue left after juice
extraction contains large quantities of vitamin A and is used as a component
of livestock feed. A crude, aqueous extract of pineapple, known as bromelain,
is obtained from the stems and immature fruits; stem and fruit bromelains
may be distinguished from each other. Bromelain comprises a complex
mixture of sulfhydryl-containing proteolytic enzymes in addition to a number
of nonspecific components such as phosphatases, glucosidases,
peroxidases, cellulases, glycoproteins, and carbohydrates. The extract also
contains a proteinase inhibitor consisting of 8 isoinhibitors. Each isoinhibitor
has a 2-chain structure, and the amino acid sequence has been determined.
In aqueous solution, bromelain rapidly deteriorates through self-digestion.
Commercial bromelain preparations are evaluated according to their
proteolytic activity.

Table (4): Effect of pineapple extract concentrations on multiplication
rate, fresh weight (g) and growth value of date palm embryos
cv. Malakaby cultured in vitro for 3 weeks.

Growth characters

Treatment No. of embryos Multip. | Embryos F.wt (g) | Growth

Starting | Produced | rate | Starting [ Produced | value

Pineapple extract (g/l)

0 22.672 37.22°¢ 1.67° 3.552 6.55° 0.86°
6 18.56° | 68.113 | 3.983 | 3.402 13.53? 2962
9 17.44° 76.222 4332 | 3.43%? 14432 3.212
12 16.11° 64.00° 3.75° 3.392 11.85° 2.50°

Means within each column followed by the same letter are not significantly different at P=
0.05

Effect of complex addenda(tryptone, yeast extract, casein hydrolysate
and pineapple extract) concentrations on:
B- Plantlets formation and acclimatization.
1- Tryptone

The results presented in Table (5) indicated that media free tryptone
were recorded higher significant values of growth value and no. of roots as
well as higher survival percentage in acclimatization as compared with all
tryptone concentration treatments, i.e. 1.0, 1.5 and 2 g/l. Comparing the
results of no. of leaves and shootlets fresh weight under all aforementioned
treatments; it was found that no significant difference could be obtained
among them, whereas a gradually decreased obtained in growth value and
no. of roots as well as survival percentage in acclimatization specially with
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tryptone at high concentration 2.0 g/l. Generally, it appears that increase the
level of tryptone concentration decreased survival percentage comparing with
those produced under the control, which reflect that there is no beneficial
effect from tryptone addition treatments. This may be due to unsuitable types
of protein contained which accompanied by growth inhibition before in the
repetitive embryos stage gradually affected embryo growth and development
and subsequently plantlets survival percentage in acclimatization and
severed injury in high concentration. In Contradictory, it could be suitable for
another crop. In this regard, Fonesbech, (1972) reported that protocorms of
Cymbidium grown on media containing amino acid mixtures casamino acids
(casein hydrolysate) and tryptone increased growth. Optimal concentrations
were 2 to 3 g - I-1 casamino acids and 3 to 4 g - I-1 tryptone. In this concern,
researchers trying to optimized those conditions. Amaki and Higuchi (1989)
promoted growth of protocorm-like bodies (PLB) obtained through in vitro
culture of seedling leaf segments of Phalaenopsis cv. Surfrider X
Phalaenopsis cv. Joseph Hampton X Doritaenopsis cv. Kaala Gleam) using
media containing peptone or tryptone at various concentrations. In vitro
conditions so far reflect their effect on plantlets survival ex vitro. However, Al-
Salih et al. (1986) suggested that, success or fail of transferred plantlets to
greenhouse are dependent primarily upon the quality and type of materials
produced in the previous stages of in vitro propagation. In this regard,
Hogberg et al. (2003) suggested that a combined selection for somatic
embryo plants with lateral roots and with an epicotyls length exceeding 8 mm
resulted in taller plants and reduced intraclonal variation for 13
micropropagated Picea abies L. clones. Hegazy (2003) reported that the
optimal conditions for successful transfer of in vitro regenerated date palm
plantlets to ex vitro conditions; it was supposed to get firstly healthy plantlets
with a good looking for root and shoot system, secondly, reduced the relative
humidity in the culture medium during the later stage of plantlets formation
could be beneficial for preparing mild stressful atmosphere for plantlets to be
well adapted during acclimatization, thirdly, the soil culture type, where
plantlets are cultivated.

Table (5): Effect of tryptone concentrations on growth and development
as well as survival percentage in acclimatization of date
palm shootlet cv. Malakaby cultured in vitro for 8 weeks

Growth character
Treatment Leaf :
Il\e‘g\./g; length S[:hcszlge)t Growth | No. of Survilr\]/al %
(cm) ) value roots o
initial | Final acclimatization
Tryptone (g/l)
0.0 2.562 8.44" | 0.38° | 1.66° 3.39% 2.00% 40.00%
1.0 2782 | 11.222 | 0.93% | 2162 | 143%™ 1.56° 26.67%°
1.5 3.67% |10.44%| 0.98% | 1.83% 0.89° 1.34° 13.33%
2.0 3562 | 9.22% | 0.81% | 1.91° 1.72° 1.23° 6.67°

Means within each column followed by the same letter are not significantly different at
P= 0.05 according to the LSD test.

1637



Hegazy, A.etal.

Yeast extract

Data presented in Table (6) indicated that addition of yeast extract at
the concentration of 1.5 g/l to the rooting medium had recorded higher no. of
leaves, leaf length, no. of roots and the highest survival percentage in
acclimatization as compared with other yeast extract concentration
treatments, i.e. 0.0, 0.5, 1.0 and 2 g/l. On the other hand, there is no
significant difference could be noticed among all yeast extract concentrations
for shootlet fresh weight meanwhile; they recorded lower significant growth
value as compared with the control. Generally, it appears that increase the
level of yeast extract concentration up to 2.0 g/l was recorded the lowest
survival percentage as compared with the other studied treatments. Yeast
extract in culture medium stimulated the growth of explants. In this concern,
Pierik (1987) mentioned that yeast extract is used because of the high quality
of B vitamins. Guidin and Harada (1974) reported that the presence of yeast
extract in culture medium stimulated artichoke explants growth. Maksoud
(2007) found that culture medium supplemented with yeast extract (5 mg/l)
improved the growth of Ocimum bacilicum and increased rosmarinic acid
content as more than three fold.

Table (6): Effect of yeast extract concentrations on growth and
development as well as survival percentage in
acclimatization of date palm shootlet cv. Malakaby
cultured in vitro for 8 weeks.

Growth charachter
No. of Leaf Shootlet Survival %
Treatment Iea\./es length F.wt (g) Growth | No. of in
(cm) w9 value roots limatizati
Initial | Final acclimatization
Yeast extract (g/l)
0 2.56° | 8.44% | 0.38" | 1.66° 3.392 2.00° 40.00*
0.5 222 | 811 | 0.84% | 1.96% | 1.45° | 256% 40.00%
1 2.89% | 8892 | 0902 | 2.252 1.48° 267 53.332
15 3562 | 10.332% | 0.912 | 2.15¢ 1.74° 3.22°2 66.67°
2 2.56° 7.33° 0.872 | 182°% 1.37° 2.22° 33.332

Means within each column followed by the same letter are not significantly different at P=
0.05 according to the LSD test.

2- Casein hydrolysate

Data presented in Table (7) indicated that addition of casein
hydrolysate at the concentration of 1.5 g/l to the rooting medium had
recorded higher significant number of roots and the highest survival
percentage in acclimatization as compared with other casein hydrolysate
concentration treatments, i.e. 0.0, 0.5, 1.0 and 2 g/l. On the other hand, there
is no significant difference could be noticed among all casein hydrolysate
concentrations for shootlet fresh weight. Results indicated that casein
hydrolysate application at low concentrations encourage number of leaves
and leaf length. Generally, it appears that increase the level of casein
hydrolysate concentration significantly decreased growth value as compared
with the control. In this concern, casein hydrolysate can be used as a source
of a mixture of amino acids. The organic supplements (particularly amino
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acids) have been especially beneficial for growth or morphogenesis when
cells or tissues were cultured on media such as White medium which do not
contain ammonium ions. When both NO3 and NH4 are present in the
medium, the response to organic nitrogen depends on the ratio of these two
ions (George, 1993). Casein hydrolysate is one of the most important of
natural product added to plant tissue culture medium. It is a mixture of
compounds in particular amino acids manufactured from casein (Pierik,
1987). In addition, Davis et al. (1977) mentioned that CH significantly
enhanced carnation shoot growth at 3 g/l. Also, Fiola and Swartz (1986)
found that CH had a promotive effect on regeneration from blackberry
embryos. The addition of casein hydrolysate at different concentrations (400
or 600 mg/l) to the regeneration medium increased the percentage of
organogenesis and number of shoots per leaf section for strawberry plants
(Hassen, 1996). ElI-Shamy (2000) found that addition of casein hydrolysate
with 2 and 4 mg/l to Bougainvillea shoot tips medium recorded the highest
number of axillary shoots (3.8 and 3.9 shoots / explant, respectively.

Table (7): Effect of casein hydrolysate concentrations on growth and
development as well as survival percentage in
acclimatization of date palm shootlet cv. Malakaby cultured
in vitro for 8 weeks.

Growth character

Treatment Leaf

INO' of length
eaves
(cm)

Shootlet Survival %
F.w (g) Growth No. of in

value roots . o
— - acclimatization
initial | Final

Casein hydrolysate (g/l)

0 256" | 844" | 038" ]| 1662 | 3.39% 2.00° 40.00°
0.5 256" | 10.00% | 0922 | 1.692 | 090" 1.67% 26.672

1 3.892 | 12.332 | 0.862 | 2.012 | 1.40°" 1.89" 46.672
1.5 2.44° 856° | 0952 | 1.91%| 167" 2.442 53.332

Means within each column followed by the same letter are not significantly different at P=
0.05 according to the LSD test.

4- Pineapple extract

The results presented in Table (8) and Fig (1- B, C, D and E)
indicated that addition of pineapple extract at the concentration of 9 g/l to the
rooting medium were recorded higher number of leaves, leaf length, fresh
weight, number of roots and the highest plantlets survival percentage in
acclimatization as compared with the other pineapple concentration
treatments, i.e. 0, 6 and 12 g/l. On the other hand, it appears that increase
the level of pineapple concentration significantly decreased growth value as
compared with the control. In this respect Edenharder et al. (1994) mentioned
that pineapple juice inhibited the enzymatic system responsible for the
activation of 1Q, but had no desmutagenic activity. When they studied in vitro
effect of vegetable and fruit juices on the mutagenicity of 2-amino-3-
methylimidazo  [4,5-flquinoline,2-amino-3,4-dimethylimidazo[4,5-f|quinoline
and 2-amino-3,8- dimethylimidazo[4,5-f]quinoxaline. It may be reduced
somaclonal variation during date palm propagation via indirect
embryogenesis.
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Table (8): Effect of pineapple extract concentrations on growth and
development as well as survival percentage in
acclimatization of date palm shootlet cv. Malakaby
cultured in vitro for 8 weeks

Treatment Growth character
No.of | Leaf Shootlet Growth | No. of Survival %
leaves | length F.w (9) : in

value | roots

(cm) [Initial | Final acclimatization

Pineapple extract (g/l)

0 2.56° | 8.442]0.38P[1.662| 3.392 | 2.00" 40.002
6 2.89% | 7562 |0.923]1.843] 1.98° |2.56% 46.672
9 3.672 101123/ 1.05%|2.193| 1.15P [3.112 73.332
12 2.89% | 8.942|1.032]1.8623| 0.77° | 3.112 60.00?

Means within each column followed by the same letter are not significantly different at P=
0.05 according to the LSD test.

Complex addenda produced amino acids (namely casein hydrolsate -
yeast extract - pineapple - malt extract), peptides glutathione or amide
glutamine can be added to plant media to satisfy the requirement of cultures
for reduced nitrogen. The response to organic nitrogen depends on the ratio
of NO3 to NH4. Amino acids provide plant cells with an immediately available
source of nitrogen and uptake can be much more rapid than that of inorganic
nitrogen in the same medium. Amino acids can also provide reduced nitrogen
in culture media in place of NH4 and as a supplement to NO3.However they
are usually employed as minor addition to media containing both NH4 and
NO3. Uptake of amino acids into cultured tissues causes a decrease in the
pH of the medium (George, 1993).

Conclusion
Effect of complex addenda(tryptone, yeast extract, casein hydrolysate
and pineapple extract) concentrations on:
1: Repetitive somatic embryos cycle.

Somatic embryo clusters cultured on MS (Murashige and Skooge,
1962) modified medium (MMS) supplemented with NAA (0.1 mg/l), kin
(0.5), activated charcoal (1.5 g/l) and gelrite (1.5 g/l) in addition to tryptone
at the concentration of 1.0 g/l recorded high significant number of embryos
and multiplication rate, also high fresh weight and growth value. However,
addition of yeast extract at the concentration of 1.5 g/l recorded higher
significant number of embryos as well as high embryos multiplication rate,
fresh weight and growth value. Also, addition of casein hydrolysate at the
concentration of 1.5 g/l recorded high significant number of embryos as
well as high embryos multiplication rate, fresh weight and growth value.
While, addition of pineapple extract at the concentration of 9 g/l recorded
high significant value of all growth characters as compared with the control.
On the other hand, it recorded the highest no. of embryos, multiplication
rate, fresh weight and growth value as compared with the other pineapple
concentration treatments i.e. 6 and 12 g/l.
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Fig (1): Developmental stages of date palm cv. Malakaby in
micropropagation:

A - Repetitive somatic embryos during multiplication stage

B- Well developed shootlets during elongation stag.

C- Well-rooted plantlets in rooting stage.

D- Plantlets in soil mixture of compost + perlite (1:1, v/v) during
acclimatization.

E- Plantlets with healthy obtained roots
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2: Plantlets formation and acclimatization.

Shootlets obtained from each previous treatment were subjected
individually to the MS basal medium supplemented with NAA (0.5 mg/l) in
combination with IBA (0.5 mg/l) in addition to tryptone at the concentration i.e.
0, 1, 1.5 and 2 g/l decreased all morphological characters and declined
plantlets survival (40, 26.67, 13.33 and 6.67 %) respectively. However,
addition of yeast extract at the concentration of 1.5 g/l to the rooting medium
recorded higher no. of leaves, leaf length, no. of roots and the highest
survival in acclimatization (66.67 %). While, addition of casein hydrolysate at
the concentration of 1.5 g/l to the rooting medium recorded higher significant
values of no. of roots and the highest survival in acclimatization (53.33 %).
On the other hand, addition of pineapple extract at the concentration of 9 g/l
to the rooting medium recorded higher values of no. of leaves, leaf length,
fresh weight, no. of roots and the highest plantlets survival in acclimatization
(73.33 %).
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