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Abstract: An experiment was conducted to test the effect of adenine sulphate, diphenyl urea and
phlorglucocinol on Micropropagation of two type Balanites aegyptiaca L. explants. The obtained results
showed the highest number of shoots was resulted from 1 mg/l kinetin, NAA 0.2 mg/l + 40 mgl  adenine1

sulphate from shoot tip explant. While, using kinetin at 1 mg/l+ 0.2 mg/l NAA plus 0.25, 0.50 or 1 mg/l diphenyl
urea resulted in the highest number of shoots/explant for either two explant types. The most effective treatment
of pholorglucinol in enhancing most vegetative growth was kinetin at 1 mg/l, NAA at 0.2 mg/l plus 8 mg/l
pholorglucinol for both nodal and shoots explants.
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INTRODUCTION [8] found that the half strength WPM medium + 1.0 g

Balanites aegyptiaca L. commonly known as desert medium for in vitro rooting percentage and root
date or heglige belongs to the family Balanitaceae. Due to number/shoot let. So that in the present study some
its  significant  multipurpose  properties  the  tree has additives were used to enhancing methods of in vitro
been over exploited, which in turn has led to its inclusion micropropagation of this plant and reducing coasts of
in  the  list of endangered plant species [1]. However, propagation.
some success has been achieved like Ndoye et al. [2],
Anis et al. [3] and Siddique and Anis [4] on Balanites MATERIALS AND METHODS
aegyptiaca who reported an efficient in vitro regeneration
method through high frequency axillary shoot This study was carried out in plant Tissue Culture
proliferation from nodal explants, followed by successful Laboratory, Faculty of Environmental Agricultural
ex vitro establishment of regenerated plants. In addition, Sciences (FEAS) El-Arish, North Sinai, Suez Canal
Naseem and Mohammed [5] developed an efficient University (SCU), Egypt during the period from 2007 to
reproducible protocol for the in vitro multiplication of 2010.
cucumber (Cucumis sativus cv. Barsati) from nodal
explants by adding casein hydrolysate to the shoot Explant Sources: Balanites aegyptiaca L. shoots were
induction medium (MS+BA) and they showed that, the collocated from North Sinai Research Station (El-Sheikh
optimum shoot regeneration was observed on MS medium Zuwyed), Desert Research Center (DRC), Mataria, Cairo,
containing 1.0 µ MBA and 200 mg/l casein hydrolysate. nodal and shoot explants (0.5 - 1cm length) were cut from
Also, Datta et al. [6] stated on Jatropha curcas L. that, shoots from trees aged ten years.
concentration of 2.3 µM Kn, 27.8 µM adenine sulphate
and 0.5 µM IBA, led to a significantly higher nodal shoot Explant Sterilization: Explants were exposed to different
multiplication. Abdallah et al. [7] found that the half MS sterilization treatments as follows:
strength supplemented with 1 mg/l auxin (IBA or NAA) Nodal explants and shoot tips were washed under a
with 3 mg/l charcoal gave the highest root percentage running tap water for 1 hour. The explants were then
(63%) for Ficus anastasia. However, Abou Dahab et al. submerged in water with a few drops of liquid soap in a

activated charcoal (AC)/l + 0.5 mg IBA/l was the best
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flask and shacked by hand for 15 min then rinsed in tap
water to remove the soap then explants were sterilized
with 70 % ethanol for 5 min and washed with sterile
distilled water under aseptic condition in laminar air-flow
hood. Followed by a further sterilization for 20 min in 30%
sodium hypochlorite (colorox) containing 5.25 % NaOCl
and 0.1% w/v mercuric chloride for 2 min followed by
rinsing 3-5 times with sterile distilled water.

Micropropagation Stage
Culture Medium and Growth Regulators: The sterilized
nodal explants and shoot tips explants were cultured on
Chee and Pool (C D) vitis medium [9].2

The Growth Regulators Were Added as Follows: Benzyle
adenine (BA) at 4 mg/l combined with 0.2 mg/l NAA or
kinetin at 1 mg/l combined with 0.2 mg/l NAA in addition
of  agar  at 6 g/l and pH of the medium was adjusted to
5.7-5.8 and sterilized in autoclave at 121°C and 1.1Kg cm2

for 20 min. 

Additives:

Adenine sulphate (0.0, 40 and 80 mg/l)
Diphenyl urea (0.0, 0.25 and 0.5 mg/l)
Phlorglucinol (0.0, 2, 4 and 8 mg/l)

Incubation of Culture: The culture were placed in an air
conditioned incubation room at a temperature of 25 ± 2°C
under 16 h/day photoperiod which provided by cool white
fluorescent lamps and the data were recorded after 6 and
12 weeks.

Rooting Stage: Full and half MS media strength, activated
charcoal (zero and 1 mg//l) and IAA (0, 1, 2, 4 and 8 mg/l)
were tested for rooting of Balanites aegyptiaca L. with
the following treatments.

RESULTS AND DISCUSSION

Micropropagation Stage
Effect of Kinetin, NAA and Adenine Sulphate on Shoot
Micropropagation of Balanites aegyptiaca L.: Data
presented in Table 1 and Fig. 1 indicated that the highest
number of shoots (3.00 shoot) was obtained from 1 mg/l
kinetin, NAA 0.2 mg/l + 40 mg/l adenine sulphate from
shoot tip explant, followed descending for the same
concentration by nodal explant (2.55 shoot). However
adenine sulphate alone at 40 and 80 mg/l did not affect
significantly  shoot  number  in  either  two  explant  types

(A): Zero adenine sulphate;  (B): Kin at 1 mg/l + 0.2 NAA + 40
mg/l Adenine sulphate + shoot tip.

Fig. 1: Effect  of  kinetin,  NAA  and  adenine  sulphate
on shoot micropropagation of Balanites
aegyptiaca L.

comparing to control. The above mentioned trend was
constant after 12 weeks with slight increase in branches
number /explants. As for plantlet length in Table 1 the
highest plantlet length was belong to control or 80 mg/l
adenine sulphate for either shoot tip explant or node
explant after 6 weeks (3.00,3.12 and 3.14, respectively).
The  other  concentrations  of  adenine  sulphate  i.e.  20,
40 mg/l alone or combined with kinetin resulted in less
significant plantlet length, the above mentioned trend was
constant after 12 weeks (Table 1). As for axial shoot
length, the highest axial shoot length was belong to
control and adenine sulphate at 80 mg/l for both types of
explants after 6 weeks or 12 weeks without significant
difference between them they recorded 3.90, 4.06 and 4.11
after 12 weeks, respectively. The other concentration of
adenine sulphate (20 and 40 mg/l) alone or combined with
kinetin resulted in less significant leaves number or
plantlet for either two explants types. Similar trend was
constant after 12 weeks (Table 1).

The effect of adenine sulphate alone or combined
with BA on shoot micropropagation from shoot tip or
nodal  mg/l  explant  was  investigated  by El-Shamy [10]
on Bougainvillea plant, the author found that adenine
sulphate alone did not induce shoot initiation for either
two explants types, while adenine sulphate at 40 mg/l plus
2.0 mg/l BA was effective in this regard, increasing
adenine sulphate to 80 or 120 mg/l was less effective.
Also, adenine sulphate at 50 mg/l plus 1.5 mg/l + 0.05 mg/l
IAA had enhanced effect in producing multiple shoot of
Acacia chundra [11]. The same concentrations of adenine
sulphate plus kinetin concentration in the previous
investigations showed enhancing effect on shoot length
and leaves number/shoot. Also, adenine sulphate plus
kinetin induced callus formation on explant base.
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Table 1: Effect of kinetin (Kin), NAA and adenine sulphate (AdS) on shoot micropropagation of Balanites aegyptica L. after 6 and 12 weeks
No. of axial Plantlet Axial shoot No. of 
shoots/ plantlet length (cm) length (cm) leaves/ plantlet
-----------------------------------------------------------------------------------------------

Explants Treatments 6 weeks
Shoot tip explants Zero adenine sulphate (AdS) 1.22 de 3.48 a 3.00 ab 4.22 cd

20 mg/l adenine sulphate(AdS) 1.88 cd 2.97 b 2.46 cd 4.22 cd
40 mg/l adenine sulphate (AdS) 1.22 de 3.07 bc 2.54 c 4.33 cd
80 mg/l adenine sulphate (AdS) 1.22 de 3.42 a 3.12 a 5.77 a
Kin + NAA+ adenine sulphate (AdS) 2.55 b 3.20 a 2.61 c 4.66 bc
Kin + NAA+ 20 mg/l adenine sulphate (AdS) 1.22 de 2.95 c 2.48 c 4.77 bc
Kin + NAA+ 40 mg/l adenine sulphate (AdS) 3.00 a 2.83 cd 2.41 cd 4.22 cd
Kin + NAA+ 80 mg/l adenine sulphate (AdS) 2.11 c 2.92 c 2.45 cd 4.55 c

Nodal explants Zero adenine sulphate (AdS) 1.55 d 3.03 bc 2.51 c 3.88 d
20 mg/l adenine sulphate (AdS) 1.88 cd 2.78 d 2.24 d 4.11 cd
40 mg/l adenine sulphate (AdS) 1.33 de 3.03 bc 2.55 c 4.44 c
80 mg/l adenine sulphate (AdS) 1.00 e 3.51 a 3.14 a 5.77 a
Kin + NAA+ adenine sulphate (AdS) 1.66 d 3.53 a 2.91 b 5.11 b
Kin + NAA+ 20 mg/l adenine sulphate (AdS) 1.11 de 2.81 cd 2.42 cd 4.22 cd
Kin + NAA+ 40 mg/l adenine sulphate (AdS) 2.55 b 2.76 d 2.31 cd 4.00 cd
Kin + NAA+ 80 mg/l adenine sulphate (AdS) 1.55 d 3.14 b 2.55 c 5.33 b

12 weeks
Shoot tip explants Zero adenine sulphate (AdS) 1.55 c 3.90 ab 3.41ab 9.33 c 

20 mg/l adenine sulphate(AdS) 2.11 b 3.50 c 3.00 c 9.22 c
40 mg/l adenine sulphate (AdS) 1.66 bc 3.54 c 3.10 c 9.44 c
80 mg/l adenine sulphate (AdS) 1.77 bc 4.06 a 3.55 a 11.11 ab
Kin + NAA+ adenine sulphate (AdS) 2.77 a 3.65 bc 3.14 c 9.55 bc
Kin + NAA+ 20 mg/l adenine sulphate (AdS) 1.55 c 3.56 c 3.08 c 9.11 c
Kin + NAA+ 40 mg/l adenine sulphate (AdS) 3.11 a 3.45 cd 2.85 cd 7.88 d
Kin + NAA+ 80 mg/l adenine sulphate (AdS) 2.22 b 3.31 cd 2.91 cd 8.11 cd

Nodal explants Zero adenine sulphate (AdS) 1.77 bc 3.84 b 3.35 b 10.33 b
20 mg/l adenine sulphate (AdS) 2.00 b 3.32 cd 2.83 cd 8.11 cd
40 mg/l adenine sulphate (AdS) 1.77 bc 3.56 c 3.13 c 9.55 bc
80 mg/l adenine sulphate (AdS) 1.44 c 4.11 a 3.55 a 11.44 a
Kin + NAA+ adenine sulphate (AdS) 2.00 b 3.98 a 3.45 ab 11.22 ab
Kin + NAA+ 20 mg/l adenine sulphate (AdS) 1.44 c 3.42 cd 2.98 c 9.00 c
Kin + NAA+ 40 mg/l adenine sulphate (AdS) 2.88 a 3.26 d 2.75 d 6.66 e
Kin + NAA+ 80 mg/l adenine sulphate (AdS) 2.00 b 3.47 c 2.98 c 8.55 cd

Means followed by the same letter within columns are not significantly different according to Duncan's multiple range test (P 0.05)

Effect of Kinetin, NAA and Diphenyl Urea on Shoot
Micropropagation of Balanites aegyptiaca L.: Data in
Table 2 and Fig. 2 show the effect of kinetin (Kin), NAA
and diphenyl urea (DPU) on micropropagation of
Balanites aegyptiaca L. after 6 and 12 weeks. The data
clear that using kinetin at 1 mg/l + 0.2 mg/l NAA plus 0.25,
0.50 or 1 mg/l diphenyl urea resulted in the highest
number of shoots /explant after 6 or 12 weeks, that was
true for either two explant types. However, the obtained
increase in shoots number was slightly after 12 weeks
comparing to 6 weeks. Moreover, using diphenyl urea
alone resulted in less significant branches
number/explant. As for plantlet length its clear that using
diphenyl urea at 1 mg/l alone caused an enhancing effect
on  plantlet  length  after  6 or  12 weeks  with  either  two

(A): Zero diphenyl urea (B): Kin at 1 mg/l + 0.2 NAA + 40 mg/l
diphenyl urea + shoot tip.

Fig. 2: Effect  of   kinetin,   NAA   and   diphenyl   urea
on shoot micropropagation of Balanites
aegyptiaca L.
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Table 2: Effect of kinetin (Kin), NAA and diphenyl urea (DPU) on shoot micropropagation of Balanites aegyptica L. after 6 and 12 weeks

No. of axial shoots/ plantlet Plantlet length (cm) Axial shoot length (cm) No. of leaves / plantlet
-----------------------------------------------------------------------------------------------------------------------------

Explants Treatments 6 weeks

Shoot tip explants Zero DPU 1.77 c 2.88 a 2.35 c 4.66 bc
0.25 mg/l DPU 1.11 d 3.06 a 2.58 a 4.88 b
0.50 mg/l DPU 1.11 d 2.94 a 2.48 b 5.44 a
1 mg/l DPU 1.77 c 3.00 a 2.47 b 4.66 bc
Kin + NAA+ Zero DPU 2.00 c 2.76 ab 2.32 d 3.77 ed
Kin + NAA+ 0.25 mg/l DPU 2.66 ab 2.63 b 2.23 d 3.00 e
Kin + NAA+ 0.50 mg/l DPU 2.66 ab 2.81 ab 2.34 c 3.66 d
Kin + NAA+ 0.50 mg/l DPU 3.00 a 2.80 ab 2.33 d 4.00 cd

Nodal explants Zero DPU 1.33 cd 2.66 ab 2.31 d 3.77 cd
0.25 mg/l DPU 1.11 d 2.81 ab 2.42 bc 4.22 c
0.50 mg/l DPU 1.44 cd 2.87 a 2.43 bc 4.33 c
1 mg/l DPU 1.44 cd 3.03 a 2.52 ab 5.00 ab
Kin + NAA+ Zero DPU 1.88 c 2.90 a 2.42 bc 4.11 cd
Kin + NAA+ 0.25 mg/l DPU 3.00 a 2.77 ab 2.26 d 4.00 cd
Kin + NAA+ 0.50 mg/l DPU 2.22 bc 2.82 ab 2.40 bc 3.88 cd
Kin + NAA+ 0.50 mg/l DPU 2.55 b 2.82 ab 2.37 c 3.88 cd

12 weeks

Shoot tip explants Zero DPU 1.77 bc 3.34 bc 2.82 b 6.44 b
0.25 mg/l DPU 1.44 c 3.35 bc 2.87 ab 6.44 b
0.50 mg/l DPU 1.44 c 3.37 b 2.81 b 6.33 bc
1 mg/l DPU 1.88 bc 3.40 ab 2.87 ab 6.66 ab
Kin + NAA+ Zero DPU 2.22 b 3.22 cd 2.67 c 6.11 bc
Kin + NAA+ 0.25 mg/l DPU 2.88 a 3.26 c 2.70 c 5.88 c
Kin + NAA+ 0.50 mg/l DPU 2.88 a 3.23 cd 2.75 bc 6.22 bc
Kin + NAA+ 0.50 mg/l DPU 3.11 a 3.15 d 2.68 c 6.00 bc

Nodal explants Zero DPU 1.66 bc 3.15 d 2.71 bc 5.88 c
0.25 mg/l DPU 1.44 c 3.30 bc 2.75 bc 6.11 bc
0.50 mg/l DPU 1.66 bc 3.35 bc 2.82 b 6.44 b
1 mg/l DPU 1.66 bc 3.47 a 2.93 a 7.00 a
Kin + NAA+ Zero DPU 2.11 b 3.34 bc 2.85 ab 6.66 ab
Kin + NAA+ 0.25 mg/l DPU 3.11 a 3.24 cd 2.67 c 6.00 bc
Kin + NAA+ 0.50 mg/l DPU 2.77 a 3.28 bc 2.77 bc 6.22 bc
Kin + NAA+ 0.50 mg/l DPU 2.77 a 3.18 cd 2.73 bc 6.22 bc

Means followed by the same letter within columns are not significantly different according to Duncan's multiple range test (P 0.05)

explant  types.  However  using  kinetin  plus diphenyl leaves number /shoot. The major effect of diphenyl urea
urea  concentrations  were  of significant less value after in the literature on multiplication rate and shoot growth is
12 weeks  than  using  diphenyl  urea  alone  at  1 mg/l. meager. However, El-Shamy [10] on Bougainvillea plant
The above mentioned trend was also clear for axial shoot found that BA at 2 mg/l + 0.25 mg/l IAA combined 0.25,
length after 6 or 12 weeks. The differences between two 0.50 or 1 mg/l diphenyl urea in MS medium resulted in
explants in this regard were not significant and the 100% shoot proliferation and callus formation with
obtained increase in axial shoot length after 12 weeks were moderate callus size. Also, there was enhancing effect of
slightly higher than 6 weeks. those combination on axillary shoots number as the

As for leaves number/shoot, the data clear that combination  of  2.0 mg/l  BA  plus  0.25 mg/l   IAA  plus
diphenyl urea alone at 0.5 or 1 mg/l concentrations were 1.0 mg/l diphenyl urea as resulted in the highest axillary
more significantly effective in enhancing leaves shoots number, this was concomitant by significant
number/shoot than the combination of kinetin and increase in shoot length and leaves number per shoots
diphenyl urea. This was true for the two explant types resulted from single node explant, also2.0 mg/l BA plus
with out significant differences between them. Moreover, diphenyl urea was effective for shoot proliferation from
increasing culture period to 12 weeks caused increase in shoot tip explants.
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Table 3: Effect of kinetin (Kin), NAA and pholorglucinol (PG) on shoot micropropagation of Balanites aegyptica L. after 6 and 12 weeks
No. of axial shoots/ plantlet Plantlet length (cm) Axial shoot length (cm) No. of leaves / plantlet
-----------------------------------------------------------------------------------------------------------------------------------

Explants Treatments 6 weeks
Shoot tip explants Zero PG 1.22 c 2.13 de 1.63 d 3.88 c

2 mg/l PG 1.00 c 2.46 c 1.95 c 5.55 a
4 mg/l PG 1.22 c 2.57 bc 2.04 bc 4.11 cd
8 mg/l PG 1.33 bc 2.26 d 1.61 d 3.33 d
Kin + NAA+ Zero PG 2.11 a 2.86 a 2.36 a 4.22 bc
Kin + NAA+2 mg/l PG 1.11 c 2.06 e 1.70 d 3.33 d
Kin + NAA+ 4 mg/l PG 1.33 bc 2.62 bc 2.12 b 3.66 cd
Kin + NAA+ 8 mg/l PG 2.11 a 2.82 ab 2.40 a 4.44 b

Nodal explants Zero PG 1.00 c 1.86 f 1.38 e 3.33 d
2 mg/l PG 1.00 c 2.07 e 1.51 de 4.00 bc
4 mg/l PG 1.22 c 2.24 d 1.73 d 3.44 cd
8 mg/l PG 1.00 c 1.60 g 1.27 f 2.55 e
Kin + NAA+ Zero PG 1.66 b 3.00 a 2.52 a 4.55 b
Kin + NAA+2 mg/l PG 1.11 c 2.05 e 1.62 d 3.22 d
Kin + NAA+ 4 mg/l PG 1.00 c 2.55 bc 2.04 bc 4.11 bc
Kin + NAA+ 8 mg/l PG 2.00 ab 2.70 b 2.22 b 4.77 b

12 weeks
Shoot tip explants Zero PG 1.66 bc 2.62 de 2.02 c 4.00 de

2 mg/l PG 1.33 c 2.80 d 2.37 b 5.88 b
4 mg/l PG 1.55 bc 2.80 d 2.36 b 4.44 d
8 mg/l PG 1.55 bc 2.76 d 2.27 bc 4.44 d
Kin + NAA+ Zero PG 2.55 a 3.27 b 2.76 a 5.88 b
Kin + NAA+2 mg/l PG 1.55 bc 2.71 d 2.22 bc 4.33 d
Kin + NAA+ 4 mg/l PG 1.66 bc 3.05 c 2.55 ab 5.22 c
Kin + NAA+ 8 mg/l PG 2.44 ab 3.31 ab 2.82 a 6.77 a

Nodal explants Zero PG 1.44 c 2.54 ef 2.16 bc 3.66 de
2 mg/l PG 1.44 c 2.50 ef 2.24 bc 5.22 c
4 mg/l PG 1.55 bc 2.70 d 2.27 bc 4.22 d
8 mg/l PG 1.55 bc 2.43 f 2.10 bc 3.44 e
Kin + NAA+ Zero PG 2.00 b 3.38 a 2.85 a 7.00 a
Kin + NAA+2 mg/l PG 1.33 c 2.56 e 2.10 bc 4.33 d
Kin + NAA+ 4 mg/l PG 1.55 bc 3.00 c 2.47 b 5.22 c
Kin + NAA+ 8 mg/l PG 2.33 ab 3.22 b 2.64 ab 6.00 b

Means followed by the same letter within columns are not significantly different according to Duncan's multiple range test (P 0.05)

Effect of Kinetin, NAA and Pholorglucinol on Shoot
Micropropagation of Balanites aegyptiaca L.: Data in
Table 3 and Fig. 3 showed the effect of kinetin (kin) and
pholorglucinol on multiplication of Balanites aegyptiaca
L. The data indicated that the most effective treatment in
enhancing shoot number/explant was kinetin at 1 mg/l,
NAA at 0.2 mg/l plus 8 mg/l pholorglucinol for both types
of explants after six weeks similar trend was constant after
12 weeks with slight increase 1 branches number than six
weeks. As for plantlet length using pholorglucinol
concentrations alone at 2, 4 and 8 mg/l significantly
decreased plantlet length after 6 or 12 weeks, while the
highest plantlet length was belong to kinetin at 1 mg/l +
NAA at 0.2 mg/l. The axial shoot length followed the same
trend of plantlet length with exception of enhancing effect
of  kinetin  at 1 mg/l +NAA  at 0.2 mg/l plus 8 mg/l PG for

(A): Zero pholorglucinol (B): Kin at 1 mg/l + 0.2 NAA + 8 mg/l
pholorglucinol + shoot tip.

Fig. 3: Effect  of   kinetin,   NAA    and   pholorglucinol
on shoot micropropagation of Balanites
aegyptiaca L.
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Table 4: Effect of MS medium strength, activated charcoal (AC) and IAA on shoot rooting of Balanites aegyptica L. after 12 weeks

Activated Callus No. of axial Plantlet No. of 
MS media strength charcoal (AC) IAA (mg/l) formation (%) Rooting percentage shoots/plantlet length (cm) leaves/plantlet

Full MS Without Control 100 0.00 2.55 b 3.43 a 7.00 c
1 100 0.00 2.66 ab 3.32 ab 7.33 bc
2 100 0.00 3.11 a 3.27 ab 7.33 bc
4 100 0.00 3.11 a 3.42 a 7.44 b
8 100 0.00 2.55 b 3.46 a 8.00 a

1 mg/l Control 100 0.00 2.22 bc 3.46 a 5.22 e
1 100 0.00 1.55 d 2.96 cd 4.66 f
2 100 0.00 2.33 bc 3.17 bc 5.00 ef
4 100 0.00 2.66 ab 3.23 b 5.22 e
8 100 33.00 2.00 c 3.44 a 5.66 de

/  MS Without Control 100 0.00 2.22 bc 3.31 ab 5.88 d1
2

1 100 0.00 2.22 bc 3.34 ab 5.66 de
2 100 0.00 2.44 bc 3.37 ab 5.77 d
4 100 0.00 2.55 b 3.40 a 5.88 d
8 100 0.00 2.33 b 3.22 b 5.33 de

1 mg/l Control 100 0.00 1.77 cd 2.81 d 4.77 ef
1 100 0.00 2.11 bc 2.92 cd 5.00 ef
2 100 0.00 2.22 bc 3.04 c 5.22 e
4 100 0.00 2.11 bc 3.04 c 4.88 ef
8 100 0.00 2.11 bc 2.92 cd 5.00 ef

the shoots resulted from shoot tip. As for leaves
number/shoot the clear effect after 12 weeks was the
highest  leaves  number  for  kinetin  at  1 mg/l +NAA at
0.2 mg/l plus 8 mg/l PG for plantlets resulted from shoot
tip explant, where the same effect was clear for node
explant with kinetin. The differences between the above
mentioned treatments for the two explants types were not
significant.

The aforementioned results concerning the
enhancing effect of kinetin at 1 mg/l +NAA at 0.2 mg/l
plus pholorglucinol on shoots multiplication are in (A): Full MS medium + activated charcoal at 1 g/l and IAA at 8
harmony with Pontikis and Melas [12] on shoot tip of mg/l
Ficus carica who found that the addition of
pholorglucinol at 0.5 mM (89 mg/l combined with 0.5 mg/l Fig. 4: Effect of MS medium strength, activated charcoal
BA and 0.1 mg/l IBA) enhanced production of shoots (AC) and IAA on rooting of Balanites aegyptiaca
after 8 weeks. Also, Gad et al. [13] on Kaya ivorensis L. after 12 weeks
mentioned  that  pholorglucinol   induced  enhancement
of shootlets number and length especially when Rooting Stage: Data in Table 4 and Fig. 4 indicated that
supplemented to the media contained BA at 2 mg/l, they callus formation on shoot base was formed by similar
added that this can be ascribed to the stimulative effect of magnitude (100%) with all applied treatments i.e. full or
pholorglucinol that may aid the uptake of cytokines which half MS medium, with or with out active charcoal addition
in turn acted in increasing RNA and protein synthesis, and with all IAA concentrations (1, 2, 4 and 8 mg/l). Those
hence cell elongation and division. Also, El-Shamy [10] treatments did not show differences comparing control.
mentioned  on  Bougainvillea  single node explant or However, there was an increase in callus size as IAA
shoot  tip  explant that application of BA at 2 mg/l plus concentration increased to 8 mg/l with full or half MS
0.25 IAA mg/l plus 4 mg/l pholorglucinol resulted in the strength regardless the addition of activated charcoal. All
highest shoot number, shoot length and leaves number treatments failed to induce root formation except full MS
per shoot. medium with activated charcoal at 1 g/l and IAA at 8 mg/l,
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since it resulted in 33 % root formation. Full MS medium 5. Naseem, A. and A. Mohammad, 2005. In vitro mass
with out activated charcoal and 1 or 2 mg/l IAA resulted propagation of Cucumis sativus L. from nodal
in the highest number of axial shoots (3.11 and 3.11), while segments.Turkish J. Botany, 29(3): 237-240.
all other treatments were less significantly in this regard. 6. Datta, M.M., P. Mukherjee, B. Ghosh and T. B. Jha,
Plantlet length decreased significantly with /  MS medium 2007. In vitro clonal propagation of biodiesel plant1

2

strength with activated charcoal addition and all IAA (Jatropha curcas L.). Current Sci., 93(10): 1438-1442.
concentrations comparing to full MS with out activated 8. Abou Dahab, A.M., A.M. Habib, M.K. El-Bahr and
charcoal. The highest significant leaves number/plantlet A.M.M. Gabr, 2010. Establishment of an in vitro
was obtained from full MS and 8 mg/l IAA with out propagation protocol for Taxodium distichum and
activated charcoal. The obtained results are in harmony Taxodium distichum var. ‘distichum’. Nature and
with Anis et al. [3] for rooting of in vitro proliferated Sci., 8: 9.
shoots  of  Balanites  aegyptiaca  L.  individual  shoots 9. Chee, R. and R.M. Pool, 1987. Improved Inorganic
(3-4cm) were isolated and cultured on MS basal medium Media Constituents for In vitro Shoot Multiplication
alone or supplemented with different concentrations of of Vitis. Scienita Horticulture, 32: 85-95.
NAA or IAA (0.1, 0.5, 1.0, 2.0 and 5.0 lM) and they found 10. El-Shamy, H.A.A., 2002. In vitro culture studies on
that the maximum frequency of root formation (68%), Bougainvillea plant, Ph. D. thesis, Fac. of Agric.,
number of roots (5.3 ± 0.32) and root length (4.1 ± 0.38 cm) Zagazig Univ.
was  obtained  in  half  strength  MS medium containing 11. Rout, G.R., S.K. Senapati and S. Aparajeta, 2008.
1.0 mM IAA. Also, Khosravi et al. [14] found the highest Micropropagation of Acacia chundra (Roxb.) DC.,
number of roots and root length were achieved in semi Hort. Sci. (Prague), 35(1): 22-26.
solid medium with /  MS strength for roses. On the other 12. Pontikis, C.A. and P. Melas, 1986. Micropropagation1
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hand, Praveen et al. [15] found that the liquid cultures of Ficus carica L. Hort. Sci., 21(1): 153.
were found suitable for proliferation of shoots versus the 13. Gad, M.M., O.M. El-Shihy and A.M. Abd El-Dayem,
semi liquid medium in Bacopa monnieri. In addition, 1999. In vitro High Frequency Plantlets Production of
Chalak and Elbitar [16] and Carra et al. [17] in vitro caper Khaya ivorensis. The first international conference,
rooting is another crucial step and even if several authors in Egypt on Plant Tissue Culture and its Application,
reported high successful percentages (80-100%) rooting pp: 161-166.
induction  requires  high levels of auxins that stimulates 14. Khosravi, P., M.J. Kermani, G.A. Nematzadeh and
callus formation. M.R. Bihamta, 2007. A protocol for mass production

of Rosa hybrida cv. Iceberg through in vitro
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