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ABSTRACT
The current research was carried out to enhance Aloe vera propagation via tissue culture
technique. BA at 0, 1, 2, 3, and 4 mg/l alone or combined with 0.1 mg/l NAA were used for
shoot proliferation. The best result was recorded by using 2mgl™ BAP (5.33 shoots/ explant).
Meanwhile, combination between 2 mg/l BAP with (0.2, 0.4 and 0.6) mg/I Kinetin, NAA or IBA
were tested and best protocol was shown by using 2 mgl™ BAP + 0.6 NAA which recorded
4.89 shoots/ explant. For rooting, MS medium at half and full strength salts were used
supplemented with 0, 1, 2, 3, 4mgl™ of NAA. The result revealed that 3 mgl™ NAA at half
strength of MS medium regenerate developed roots (8.67 roots / shoot) within 4 weeks. The
well successful healthy plantlets were transferred into a potting mix composed of sand and
peat moss which shows 100% survival ratio.
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INTRODUCTION

Aloe vera is a perennial herbal succulent plant
from Liliaceae family and is an important
medicinal plant. It has been used for
pharmaceutical, food, and it demand for
cosmetic industries. (1) mentioned that this
genus contain over 200 bioactive constituents,
such as anti- oxidant (Vitamins) and immune
regulator (glucomannans), anti-inflammatory
(steroids and salicylic acid), antitumoral
(mucopolysaccharides) and antiseptic
(saponins and anthraquinones). It was revealed
that the extracted gel from its leaves makes an
excellent treatment for burns, wounds, a
protective coat above infected area, reducing
the time of healing and the risk of infection.
Today, it is also believed to possess anti-
cancer agents (2). Vegetative propagation is
the common method of Aloe vera using lateral
buds. Moreover, two major barriers reduce the
vegetative propagation rate. First only three to
four lateral shoots will initiated in a year via
single plant. Second, is the presence of male
sterility (3). Thus, in vitro propagation
introduced the ability to solve such problems.
Many reports (4,5,6,7,8, 9,10, 11, 12,
13,14,16,17 and 18) studied the rapid and
efficient A.vera micropropagation and some
other crops using different protocols of plant
growth regulators.. The goal of this study was
to grow new protocols for quick and high
shoot proliferation of Aloe vera and
standardized new combinations of plant
growth regulators for fast and proficient
micropropagation using shoot tip explants.
MATERIALS AND METHODES

Aloe vera L. off shoot-derived plants from the
commercial greenhouse was the source of
shoot tip explants which were free of disease
symptoms and pests. Each shoot was cut along
with shoot apex of about 1.5-2.0 cm in length.
Commercial detergent solution containing 5%
Sodium hypochlorite (NaOCl) was used at
concentration of 3.75% for 15 min under
gentle  vacuum for explants surface
sterilization. [19] basal medium augmented
with 0.5 mg/l nicotinic acid + 0.5 mg/l
pyridoxine HCI + 0.4 mg/I thiamine HCI + 0.2
mg/l BA+ 0.2 mg/l IBA+ 30 g/l sucrose +
0.7% wi/v agar and 100 mg/I inositol was used
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for the initiation stage. The pH was adjusted to
5.7 = 0.1 utilizing 0.1 N HCI and /or 0.1 N
NaOH earlier autoclaving at 121°C
temperature and 15 Ib pressure for twenty
minutes. Every single aseptic culture
inoculated with three explants was kept up at
16 h photoperiod at 25+ 2°C temperature. At
shoot multiplication stage, various levels of
BA was tested (0.0, 1.0, 2.0, 3.0 and 4.0 mg/l)
alone or combined with 0.1 mg/l NAA to
encourage shoots proliferation from the
successful established explants, after six weeks
best concentration from BA (2.0) mgl™ was
selected and tested with (0.2, 0.4 and 0.6 mgl
) from NAA, IBA and Kinetin for
multiplication. For rooting stage, NAA was
used at different concentrations (0.0, 1.0, 2.0,
3.0 and 4.0mgl™) to test their ability for root
induction in half and full concentration of MS
salts. After six weeks in culture, data of both
multiplication and rooting stages were
recorded. Complete Randomized Design
(CRD) was used with three replicates for each
treatment and Duncan’s multiple range test (P
<0.05) were carried out to compare the means
via computerized program of SAS [20].
Successfully rooted plantlets were removed
from culture vessels after removing the agar
and washing them with distilled water and
immersed in Benlate fungicide 0.1% for 10
minutes for acclimatization stage, then
transferred to plastic pots containing a steam
sterilized mixed soil (peatmoss, loam and
Styrofoam (1:1:0.5, v:v:v) in open greenhouse
condition.

RESULTS AND DISCUSSION

The response of Aloe vera explants for mass
proliferation utilizing shoot tips started
obviously during second weeks of the cultured
in MS media supplemented with various
concentrations and blends of cytokinins and
auxin. However, the amount of new shoots
assorted due to BAP concentrations (Tablel).
Average issue of shoots increased significantly
with the company of BAP. The maximum
value of multiplication rate was reached in the
medium containing 2.0 mg/l of BAP. Whereas,
the number of shoots increased significantly
among all treatments especially at the control
(1.0) to more than (5.33) shoots at 2.0 mgl™.
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Table 1. Effect of BAP on Aloe vera shoots multiplication on MS medium after 6 weeks in culture

BAP . number of shoots / mean length of shoots number of leaves /
concentrations explant (cm) explant

(mg/l) P P

0.0 1.00e 2.32a 4.17b

1.0 1.67d 2.02a 6.00 b

2.0 5.33a 1.32b 10.33 a

3.0 3.50¢ 1.58 b 550b

4.0 450b 1.62b 9.50a

On the other hand, the shoot length was
significantly reduced by increasing BAP
concentration. Least shoot length was attained
at the 2.0 mg/l BAP level, which reached 1.32
cm as compared to 2.32 cm in BAP- free
medium. Meanwhile, the highest number of
leaves / explants was recorded on 4.0 mg/l
BAP treatment (9.50) which was diminished
significantly to 4.17 leaves/ explant in the
control treatment. From the preceding results,
it is clear that BAP was powerful to instigate
shoot multiplication in Aloe vera, this positive
role of BAP on multiplication stage is may be
due to on be due to cytokinins great effects on
liberate the lateral buds from the domination
of terminal buds without the need to evacuate
the apical bud by encourage the formation of
xylem and phloem (vascular tissues) of buds
that ease water conduction and nutrients
leading to lateral bud growth. In addition to
the vital role of cytokinins in stimulate RNA
synthesis, followed to raising the intracellular
proteins and enzymes which improve bud
growth [21]. The blend among BAP with NAA
exhibit similar impact in shoot proliferation

(Table 2) which revealed that the most
elevated number of regenerated shoots (4.5
shoots /explants) in MS media containing 3.0
mg/l BAP + 0.1 mg/l NAA. (Fig.1c). All levels
raise significantly the number of shoots /
explants when compared to control treatment.
Presence of BA and NAA caused significant
decreased in shoot lengthen compared to the
control (3.62cm), Whereas, the addition of 1.0
mg/l BAP + 0.1 mg/l NAA gave the most
elevated number of leaves / explant (7.17
leaves/explants) and varies significantly when
compared to the control treatment (3.17
leaves/explants). Many researchers mentioned
that shoot proliferation generally require the
presence of both auxins and cytokinins who
revealed that cytokinins, particularly BA
stimulate axillary bud improvement. However
at high concentration, shoot elongation is
smothered. Moreover, This outcomes are in
accordance with many researchers who
observed variables Impacts of cytokinins and
auxin in shoot regeneration of many species
(22).

Table 2. Effects of BAP blend with NAA on Aloe vera shoots multiplication after 6 weeks in culture

BAP+ NA_‘A number of shoots / mean length of shoots number of leaves /
concentrations exolant (cm) exolant
(mg/) P P
0.0+ 0.0 1.16¢c 3.62a 317¢c
1.0+ 0.1 3.00b 1.49 b 717a
2.0+0.1 3.17b 152b 6.83 ab
3.0+ 0.1 450 a 0.70¢c 7.00a
4.0+0.1 3.50b 1.33b 6.00b
According to results in Table 1 which shows protocol was selected and tested by

that the best concentration of BAP (2.0 mg/l)
for Aloe vera shoots proliferation, so this
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combination with different concentration from
NAA, IBA and Kinetin. The outcomes in
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Table 3 indicate that the high  number of
shoots (4.89 shoots) was achieved in 2.0 mg/I
BAP with 0.6 mg/l NAA (fig. ¢) and differs
significantly from the medium contained2.0
mg/l BAP combined with 0.2 mg/INAA.
Presence of 2.0 mg/IBAP combination with
different concentration from NAA did not
demonstrate significant impacts in  shoot
length .Whereas, the addition of 2.0mg/l BAP
+ 0.4 mg/l NAA record the most noteworthy
number of leaves per explants (8.00) and this
increment was significant when compared to
the lower concentration from NAA (5.11). The
combination results between 2.0mg/l of BAP
with different concentration from IBA
clarified that there is no significant differences
among the treatment on the shoots number per
explants and mean shoots length, while the
leaves number per explants was significantly

increased in the medium supplemented with
BAP combine with 0.4 mg/l IBA. Meanwhile,
the impact of various levels of Kkinetin
combined with 2.0 mg/l BAP on Aloe vera
plant shoots multiplication reviled that the 2.0
mg/l BAP combined with 0.2mg/l Kinetin
records the most elevated number of branches
| explant (4.0) and highest number of
leaves/explants (7.78), while the highest
average shoots length (1.28) was appear in the
combination between BAP and 0.4 mg /I
kinetin. These results emphasized the necessity
of using both cytokinin and auxin for shoot
proliferation, this result corresponded with
many reports (23) in addition of the role of
cytokinins via breaking the apical dominance
in buds and induce subsidiary meristem grown
into shoots

Table 3. Effect of BAP combination with kinetin or auxin on Aloe vera shoots multiplication
after 8 weeks in culture

BAP + NAA number of shoots / explant mean length of shoots number of leaves/ explant
concentrations (mg/l) (cm)
2.0+0.2 156 b 174a 511b
2.0+0.4 411a 129a 8.00 a
2.0+0.6 4.89a 1.28a 7.78 a
BAP+ IBA
(mgl™)
2.0+ 0.2 3.56 a 183a 284c
2.0+ 0.4 3.78 a 133a 9.56 a
2.0+ 0.6 311a 19%a 6.55 b
BA+ Kinetin
(mgl™)
2.0+ 0.2 4.00 a 0.85b 7.78 a
2.0+ 0.4 144 b 1.28a 444 Db
2.0+ 0.6 1.22b 0.92b 411b

Table 4. Effects of the NAA on Aloe vera rooting stage after 6weeks in half and full strength
MS salts medium

MS salts NAA concentration Mg/l  number of roots / explant mean length of roots
(cm)
0.0 0.67d 3.50b
1.0 422b 5.61a
Full strength 20 6.89a 3.83b
3.0 2.89¢c 1.16¢
4.0 272¢ 071 d
0.0 543c 793a
1.0 7.33b 7.63a
Half strength 20 6.78 b 4.95b
3.0 8.67 a 3.39b
4.0 5.56 ¢ 143c

After six weeks of culture on MS medium at
full or half salts strength and different
concentrations of NAA, establishing results
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showed that the nearness of NAA seemed
positive effects on in vitro rhizogenesis of
Aloe vera. Adding 2.0 mg/l of NAA increase
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significantly the roots number in full strength
salts medium(5.89) while the highest number
of roots (8.67) showed by increasing the level
of NAA to 3.0 mg/l by reducing the amount
Ms medium salts into half (Table 4). On the
other hand, roots length reached its maximum
value at 1.0 mg/l NAA level in both full
(5.61cm) and half (7.63 cm) respectively
(FigurelE). From previous results it is obvious
that NAA is more effective in half strength
medium. Moreover, increasing the
concentration of NAA reduce the roots length
significantly. These outcomes demonstrated
that auxins have a great role in root

A. Multiple shoot inductio
explants in MS medium
supplemented with 2.0mg/1 BA
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