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Abstract

Coconut milk, Casein hydrolysate and Malt extract were used
as a complex organic additives to investigate callus growth and
somatic embryos production in Phoenix dactylifera L. cv.
Bartamuda. The addition of complex organic additives with
different concentrations to callus formation medium was effective
compared with control medium. Casein hydrolysate and malt
extract were recorded the lowest value of browning degree without
significant differences. While control medium (Free- complex
organic additives medium) recorded the highest value of browning
degree. Coconut milk gave the best result to callus production
compared with casein hydrolysate and malt extract. The same and
the best results were observed when added 300 mg/| coconut milk
or 500 mg/l casein hydrolysate through callus formation stage.
However, These callus after continuous growth, white embryogenic
nodular callus was formed. The second stage, mature nodules were
transferred to germinated medium containing of 0.1 mg/l
NAA+0.05 mg/! BA and complex organic additives which were used
in these study to improve somatic embryos production. Embryoids
mature and germinant were observed after 6 weeks. All
concentrations of coconut milk and malt extract were effective for
improvement and increasing of secondary somatic embryos, while
casein hydrolysate with various concentrations was ineffective. The
data recorded the highest average number of shoot when added
coconut milk to germination medium. We observed that, the
strongest plantlets raise on the medium supplemented with malt
extract. Malt extract was superior as compared to coconut milk or
casein hydrolysate to encourage length of shoots. A liner increase
in both fresh weight and dry weight was observed in various
concentrations of complex organic additives as using compared
with control medium. Generally, Adding complex organic additives
to culture medium date palm /7 vitro enhanced callus formation
and accelerated growth and development of somatic embryos.

Abbreviation: MS — Murashige and Skoog; COA- Complex
organic additives; CM - Coconut milk; CH — Casein-hydrolysate; ME
— Malt extract; BA — 6-benzyladenine; NAA — naphthalene acetic
acid; FW — Fresh weight; DW — Dry weight
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INTRODUCTION

The effects of using yeast and plant extracts /n vitro culture have been
investigated by number of workers. In really media undefined components such as
fruit juices, yeast extracts and protein hydrolysates, were frequently used in place of
defined vitamins or amino acids, or even as further supplements. Overbeek ef &l
(1941) succeeded in growing immature Datura embryos in culture by including the
liquid endosperm of Cocos nucifera (coconut milk) in their culture medium. Coconut
milk was also shown to stimulate cell division in other cultured tissues and its use as a
supplement was adopted in many laboratories. Other complex plant juices and liquid
endosperms have been shown to possess stimulatory properties more or less similar
to those of coconut milk. These include liquid endosperm from immature corn, tomato
juice, immature fruits and seeds (Steward and Shantz, 1959), orange juice, malt
extract, yeast extract, casein hydrolysate, leaf extracts, sap from a number of plants
and tumour extracts. Similarly, (Straus 1960) has shown that tomato juice, yeast
extract or casein hydrolysate function by supplying a form of organic nitrogen
(mixture of amino acids) while malt provide an auxin, kinetin minositol, urea and
arginine to /n vitro cultured explants.The objective of this study was to encourage
callus production and improve somatic embryogenesis by using complex organic
additives such as coconut milk, casein hydrolysate and malt extract.

MATERIALS AND METHODS

This study was carried out at the Central Laboratory for date palm research
and development throughout the period from 2004 to 2006.

Plant material:

The healthy offshoots of Phoenix dactylifera L. cv. Bartamuda were selected
from mothers date palm trees grownin Aswan (2 — 4) years; ranging in weight from 5
- 7 kg and about 50 - 80 cm in length.

Explants preparation and sterilization:

The selected young offshoots were carefully transferred to the laboratory
after separation from mother tree. Removing leaves from offshoots were continued
until the white soft leaves nearer the apical meristem had appeared. The apical
meristem plus few leaf primordial was used as explants material. Explants were
soaked in running tap water for 1 - 2 hrs, and soaked in sterile anti-oxidant solution of
ascorbic (100 mg/L) and citric acid (150 mg/L) for 25 - 30 min to avoid culture
browning.
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Explants were surface sterilized under aseptic conditions by immersion at 0.5
g/L mercuric chloride (HgCl;) for 5 min and then rinsed one-time with sterile distilled
water and transferred to double surface sterilization by commercial Clorox (5.25%)
sodium hypochlorite (NaOCl), supplemented with two drops of Tween-20 per 100 ml
solution, the first one by 40% chlorox for 15 min and thoroughly washed with
sterilized distilled water for one time and the second one by 60% chlorox for 25 min
and then washed with sterilized distilled water for three times. Outer soft leaves were
removed to obtain a shoot-tip. Shoot-tip 5 - 10 mm in length, composed of the apical
meristem and (4 — 6) leaf primordial, cut longitudinally into 4 sections and inoculated
onto culture medium.

Culture medium and culture condition:

The basal nutrient medium employed throughout this study contained
Murashige and Skoog (MS) inorganic saits (1962), 30 gm/L sucrose and 6.0 g/l agar.
The pH was adjusted to 5.7 £ 0.1 before the addition of agar. Media were dispensg:l
into culture vessel All culture vessels were capped with polypropylene closures and
then autoclaved for 20 min at 121°C 1.5 kg/cm? pressure.

Experiment 1: Effect of coconut milk, casein hydrolysate and malt extract
on browning and callus formation

This experiment was designed to study the effect of different concentrations
of complex organic additives (coconut milk, Casein hydrolysate and Malt extract) to
induce maximum callus formation and established embryogenic callus derived from
shoot tip explants.

Shoot apex explants (sliced longitudinally into 4 pieces) were cuitured on MS
basal medium supplemented with 170 mg NaH,P04.2H,0 ; 200 mg glutamine ; 40 mg
adenine sulfate; 0.9 thiamine-HCl; 0.5 nicotinic acid; 0.5 pyridoxine HCl; 10 mg 2,4-D;
3 mg 2ip; 3 g activated charcoal / liter and various concentrations different complex
organic additives as follows:-

- Control medium (Free - complex organic additives medium)
- 100, 300 and 500 mg/| coconut milk

- 100, 300 and 500 mg/| casein hydrolysate

- 100, 300 and 500 mg/| malt extract _

The nutrient medium of each treatment was dispensed into small jars (150
mi). Each treatment = 3 replicates and each replicate = 3 jars each jar contained one
piece of sterilized shoot tip explants which was placed over the solid surface of
medium. All culture jars were maintained in the complete darkness at 27+1°C. The
explants were repeatedly subcultured for 3 subcultures at 6 weeks intervals into
corresponding fresh callus initiation media. Data were calculated in every treatment at
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the end of each subculture for at least 3 subcultures (6 weeks for each one) . Data
were taken as the average per explant as follows:
1. Browning degree.
2. Callus formation degree.
The average of browning degree and the average of callus formation were

scored visually as follows: (according to Pottino, 1981).

Negative results =1
Below average results =2
Average results =3
Above average growth =4
Excellent growth =5

Harvested callus from different treatments was transferred onto an
intermediate medium consisted of basal medium supplemented with 10 mg/l 2,4-D
and 1 g/I activated charcoal (Abul-Soad et a/, 2002) to obtain white embryogenic
nodular callus, and then the free nodular calius collected and were cultured on
germination medium supplemented with 0.1 mg/l NAA for month to obtain
embryoids.

Experiment 2: Effect of coconut milk, casein hydrolysate and malt extract
on growth and development of sormatic embryos

Repeated Embryo used in this experiment as a explants (Cluster of 3-4 embryo
arose repetitive, which are usually of normal morphology) described by George, 1993,
and Zaid et al, 2004. The explants were cultured on MS basal medium
supplemented with 0.05 mg/l BA + 0.1 mg/l NAA as a control medium and various
concentrations of different complex organic additive to improve and develop of
somatic embryos production as follows:-
- Control medium (free - COA medium)
- 50, 100 and 150 mg/! coconut milk
- 50, 100 and 150 mg/| casein hydrolysate
- 50, 100 and 150 mg/| malt extract

Data were calculated in every treatment at the end of each subculture for 2
subcultures (4 weeks for each one) . Data were taken as the average per explant as
follows:

1. Average secondary embryo number

2. Average individual shoot number

3. Average shoot length (cm)

4. Growth value (Final fresh weight — initial fresh weight) as described by

Ziv,1992



ZEINAB E. ZAID et 4. 2397

Initial fresh weight
5. Fresh weight and dry weight (g)
Statistical analysis
One factor randomized complete block design was used and data were
subjected to analysis of variance separation of means among treatments was

determined using L.S.D. test at 5% according to Steei and Torrie (1980).
RESULTS AND DISCUSSION

Effect of complex organic additives on Browning

Adding coconut milk, casein hydrolysate and malt extract to culture medium
conduct to redaction browning degree significantly compared with control medium
(Free- complex organic additives medium). Casein hydrolysate and malt extract were
recorded the lowest value of browning degree without significant differences in
between (1.99 and 1.77 respectively). While control medium (Free- complex organic
additives medium) recorded the highest value of browning degree (3.66). Data in
(Table 1) clearly showed that, there is no significant differences among varies
concentrations of complex organic additives of browning degree.

Effect of complex organic additives on callus production

Regarding the effect of complex organic additives on callus formation, data
reveled that the highest significant value of callus initiation was recorded from culture
medium supplemented with both coconut milk and casein hydrolysate without
difference significant in between (3.66 and 3.55 respectively). whereas, adding malt
extract to culture medium was not effect for callus stimulation. There are distinctive
significant differences among different concentration of COA under investigation. It
was appeared from data in (Table 2) that adding 300 mg/I to culture medium was
more effective for stimulating callus production (3.99) followed by 500 mg/l and 100
mg/l ( 3.22 and 2.66 respectively). Generally, the result showed that using complex
organic additives in culture medium is greatly influenced for callus formation and
vigorous growth,

Coconut milk was also shown to stimulate cell division in other cultured
tissues and its use as a supplement was adopted in many laboratories. Casein
hydrolysate can be a source of calcium, phosphate, several microelements, vitamins
and most importantly, a mixture of up to 18 amino acid. It produces an improvement
in the growth of Cardamine pratensis and Silene alba suspensions, only if medium
deficient in phosphorus (Bister-Miel et a/,, 1985). Generally, complex organic additives

were frequently used in place of defined vitamins or amino acids.
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Using complex organic additives for growth and development of somatic
embryo

The repeated embryo of phoenix dactylifera cv. bartamuda were cultured on
MS basal medium supplemented with 0.05 mg/l BA + 0.1 mg/l NAA and various
concentrations of different COA to determined secondary somatic embryo, individual
shoot, shoot length and growth vigor of somatic embryo produced, data recorded in
(Table 3, 4, 5 and 6).
Vegetative somatic embryo

The effect of different concentration of COA on average number of secondary
somatic embryo/repeated embryo show at Table 3. Adding CM to proliferation
medium was more effective for secondary embryo production (9.33 secondary
embryo/repeated embryo), followed by ME (6.88 secondary embryo/repeated
embryo) with different significant differences in between, while using CH to
proliferation medium was ineffective for secondary embryo production (4.10
secondary embryo/repeated embryo). No significant differences between CH or
control medium which give 4.33 secondary embryo/repeated embryo.

Referring the effect of different complex organic additives concentrations
(50.0, 100 and 150 mg/!) on secondary embryo production, data clearly showed that
added 150.0 mg/I COA to proliferation medium recorded the greatest significant value
of secondary embryo production (7.10 secondary embryo/repeated embryo). There
was no significant differences between the average value of secondary embryo
number/repeated embryo from 50.0 or 100.0 mg/l of COA concentrations (6.66 and
6.55 respectively). The interaction between COA and their concentrations was
significant, the best result recorded when add 150.0 mg/I CM to culture medium (12.0
secondary embryo/repeated embryo). These results aggregated with Khalil, et al,
2002 who declared that transfer explants of banana cultivar Dwarf Brazilian to MS
medium supplemented with 10% coconut water produced rapidly proliferating
embryogenic callus that developed into secondary somatic embryos. Khalil, et al,
2002 reveled that, primary somatic embryos were produced when explants of
immature male flower buds were cultured on MS basal medium plus 100.0 mg/I Malt
extract and then transfer to basal medium. On the other _hand, Mohamed and Mohd
2005 reported that, addition CH (100.0 mg/l) to the shoot induction medium
enhanced the growth of regenerates and those results disaggregate with our results
Individual shoot

Individual shoots were appeared after two months from culturing on
proliferation medium supplemented with different concentrations COA (Table 4). The
presence of CM in culture medium was more effective for stimulating the individual
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shoot number. Whereas, the average individual shoot number/repeated embryo was
3.77, while control medium recorded the lowest value of average individual shoot
number/repeated embryo (2.66). However, a significant differences were observed
among the effect of different concentrations of COA on average individual shoots
number. The largest number of individual shoot produced when added 150.0 mg/I CM
to culture medium (6.00 individual shoot/repeated embryo). The same results was
decided by Devinder-Prakash, et af/., 2002 of Anthurium andraeanum, they stated
that, the highest number of seediing with first and third leaves was recorded for
medium supplemented with coconut water,

Shoot length (cm)

It was appeared from data in (Table 5) that mean values showed significant
differences among the average shoot length (cm) as affected by different COA. The
medium containing malt extract gave the highest significant shoot length (1.50 ¢cm), it
was followed by 1.20 cm of adding coconut milk to culture medium. While control
medium recorded the lowest value of shoot length (0.80 cm). Concerning the
differences between shoots length of different concentrations COA under investigation
data reveled that, increasing COA concentration from 50.0 to 150.0 mg/l decrease
shoots length from 1.33 to 1.00 cm. With regard the interaction between COA and
their concentrations on shoot length data indicated that, the tallest shoot noted when
added 50.0 ME to culture medium (2.0 cm).  El-Assar et a/., 2004 studied the effect
of coconut water, date palm meristimatic tissues extract and casein hydrolysate on
date palm cv. sewi tissues grown in vitro. They reported that, the presence of date
palm meristimatic tissues extract in the media composition significantly increased the
mean shoot length.

Growth value

It was appeared from data in (Table 6) that, adding coconut milk and malt
extract to culture medium was more forcible to increased growth value of developed
shoots compared with the growth value of shoots developed on control medium (5.24,
4.88 and 2.69 respectively). While, adding casein hydrolysate to culture medium
decreased significantly the growth value of developed shoots compared with the
growth value of shoots developed on control medium (1.96 and 2.69 respectively).
Media supplemented with 100.0 and 150.0 mg/! of complex organic additives showed
the highest significant of growth value (4.44 and 4.03 respectively) without significant
difference. While adding 50.0 mg/l of complex organic additives decreased
significantly the growth value (3.62). The best significant growth value(6.51) noticed

by adding 150.0 mg/! malt extract to culture medium.
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Table 1. Effect of coconut milk, casein hydrolysate and malt extract on browning of
Phoenix dactylifera L. cv. Bartamuda after 18 week from culturing

|

L

—
(A) Complex (B) Treatment mg/!
Mean (A)
organic additives 100 300 500
Control(0.0) 3.66a
Coconut milk 2.33 2.33 2.33 2.33b
Casein hydrol 2.33 2.33 1.33 199
Malt extract 2.00 1.33 2.00 1.77
Mean (B) 2.00a 1.99a 1.88a

Table 2. Effect of coconut milk, casein hydrolysate and malt extract on callus

formation of Phoenix dactylifera L. cv. Bartamuda after 18 week from

culturing
(A) Complex (B) Treatment mg/!
Mean (A)
organic additives 100 300 500
Control(0.0) 2.33b
|
Coconut milk 3.66b 4.66a 2.66¢ 3.66a
. 4
Casein hydrol 2.33¢ 3.66b 4.66a 3.55a
—
Malt extract 2.00c 3.66b 2.33¢c 2.55
[
Mean (B) 2.66¢ 3.99a 3.22b

Table 3. Effect of coconut milk, casein hydrolysate and malt extract on vegetative
embryos number of Phoenix dactylifera |.. cv. Bartamuda after 2 months
from culturing

(A) Complex (B) Treatment mg/l
= Mean (A)
organic additives 100 300 500
Control(0.0) 4.33¢
Coconut milk 8.00b 8.00b 12.00a 9.33a
Casein hydrol 5.33cd 3.33e 3.66e 4.10c
Malt extract 6.66C 8.33b 5.66¢cd 6.88b
Mean (B) 6.66b 6.55b 7.10a
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Table 4. Effect of coconut milk, casein hydrolysate and malt extract on individual

shoot number of Phoenix dactylifera |_. cv. Bartamuda after 2 months from

culturing
(A) Complex (B‘ Treatment mq/l
N . [~ R R V o
| organic additives 100 ! 300
L - [ S e
Control(0.0) ‘[ T
—
Coconut milk 2.00c 3.33h
Casein hydrol 0.00 1.33cd
4} SN —
Malt extract | 3.66b 4.00b
| Mean (B) 1.88 | 2.88

-
)
1

Table 5. Effect of coconut milk, casein hydrolysate and malt extract on shoor Iength

(cm) of Phoenix dactylifera L. cv. Bartamuda after 2 months from

culturing
I ‘ T T ST T T - e
\‘ (A) Complex | (B) Treatment mq/!
e Mean (A)
organic additives | 100 300 ‘ 560
L + _ _ Ut
Control(0.0) B E 0.80d
Coconut milk T 1.00d 1 40c { 1.40¢ 1.20b
. T U U S T PSS - —
Casein hydrol ‘, 1.00d 0.80e i 0.80e 0.86¢
valt extract | 2.00a | 1.500 ] 1.00d | 1.50a
L
Mean (B) | 1.33a 1.23b | 1 06¢ f

Table 6. Effect of coconut milk, casein hydrolysate and malt extract on growth value

of Phoenix dactylifera L. cv. Bartamuda after 2 months from culturing

(A) Complex j (B) Treatment mg/| R
organic additives JF“ o 100‘ 300 k—_‘li 500 - Mean ()
Control(0.0) : | o T 7 2.69¢
- 1 I

[ Coconut milk 4.85d | 5.04c 5.85b 5.24a

‘ Casein hydrol 2.91e 2.01f OEE;;’V‘ 1.96d N
Malt extract 3.10e | 5.05¢ 6513 | 4.88b

il _ i ]

Mean (B) i 3.62b ] io_?i“ | 4.443 J
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Figure 1. Fresh weight of somatic embryos after 2 months of culture on basal medium

supplemented with various concentrations of different complex organic additives
CM = Coconut milk; CH = Casein hydrolysate; ME =Malt extract
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Figure 2. Dry weight of somatic embryos after 2 months of culture on basal medium

supplemented with various concentrations of different complex organic additives
CM = Coconut milk; CH = Casein hydrolysate; ME =Malt extract
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Fresh weight and dry weight (g)

Data in (figl and 2) show that, increasing COA concentration from 50.0 to
150.0 mg/! increased fresh weight and dry weight, reaching maximum value of fresh
and dry weight recorded when added 150.0 mg/l malt extracts to culture medium
(6.31 and 0.572 g respectively). Casein hydrolysate with different concentrations
recorded the lowest values of fresh weight and dry weight.

Generally, Adding complex organic additives to culture medium date palm /in
vitro enhanced callus formation and accelerated growth and development of somatic
embryos. On the other hand, COA caused increasing in diameter of shoots and the
strongest plantlets raise when were cultured on 50.0 or 100.0 mg/! malt extract (data
untabulated). A liner increase in both fresh weight and dry weight was observed in
various concentrations of complex organic additives as using compared with control

medium.
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