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Abstract: Reliable and reproducible protocol for micropropagation of grapevine (Vitis vinifera L.) "Muscat of
Alexandria" cv. from shoot tips and internode segments, have been developed after surface sterilization of the
tested explants (shoot tips and internode segments) using sodium hypochlorite (NaOCl) at 0.52 and 0.78 % for
15 and 20 min, respectively. Then explants were cultured on Murashige and Skoog (MS) basal medium
supplemented with 0.5, 1.0 and 2.0 mg/l 6-benzylamino purine (BAP) and 0.1mg/l -naphthalene acetic acid
(NAA) for establishment stage. For shoot multiplication, 1.0, 2.0, 3.0 and 4.0 mg/l BAP and 0.1, 0.2 and 0.3 mg/l
NAA and their combination were tested. The maximum number of proliferated shoots was obtained on MS
medium containing 3.0 mg/l BAP + 0.2 mg/l NAA. For rooting stage, 0.0, 0.5, 1.0, 1.5 and 2.0 mg/l Indol-3-butyric
acid (IBA) and in combination with 0.0, 0.5 and 1.0 mg/l NAA were examined. Shoots rooted on MS medium
supplemented with1.0 mg/l IBA + 0.5 mg/l NAA whereas recorded the highest rooting percentage, number of
roots/shoot and root length (87%, 3.4 and 4.5 cm, respectively). Successful transplanting of neoformed plantlets
were observed when transferred into pots contained peat moss and sand (1:1 v/v). Through this work, a
reproducible protocol was developed in vitro of grape "Muscat of Alexandria" cv. to conserve it from
endangerment as a genetic resource in Egypt.
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INTRODUCTION method of rapid mass propagation and regeneration

Grapevine "Vitis vinifera L." is one of the most valuable genotype obtained by non-conventional
important fruit crops in the world [1], mostly not only methods [4, 5]. In vitro propagation of grapes was
because of the wine industry, but also due to the demand obtained by some authors [6-9]. Nevertheless "Muscat of
for fresh and dried fruit [2]. In Egypt grape occupies the Alexandria" cultivar is endangered and there are only a
second rank after citrus and it has a great importance and few individual trees  cultivated in some private farms so,
plays  an  important  role  in  the agricultural economy. the propagation through tissue culture is the optimal
The total grape area in Egypt reached 167296 feddans method of propagation  where  no adequate amounts of
(one feddan=0.42ha) with production of 1370241 tons with the mother  plant  for  propagation   by  conventional
an average of about 8.19 tons per feddan according to the methods.
statistics of Ministry of Agriculture [3]. Muscat of Thus the main objective of this study was designed
Alexandria cultivar is a white wine and table grape that is for  establishment  a  micropropagation  protocol of
member of the Muscat family of Vitis vinifera L. It is grapes (Vitis vinifera L.) Muscat of Alexandria cultivar
considered as "ancient vine" and is one of the oldest via (shoot tips and internode segments) by using
genetically unmodified vines still in existence, which different growth regulators through micropropagation
represents  as an important crop, traditionally, produced stages i.e. establishment, multiplication, rooting and
in Egypt. However micropropagation is an efficient acclimatization of grape. 

through organogenesis and embryogenesis of any
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MATERIALS AND METHODS mg/l in combination with NAA ( 0.1, 0.2 and 0.3 mg/l).

Plant Materials and Explants Preparation: Shoot tips and (cm)/propagule were recorded after 30 days. 
internode segments were used as explants. The explants
were collected from the private a farm located at 68 km Root Formation: For achievement of roots formation,
Cairo- Alexandria desert road. The explants were rinsed shoots resulted from multiplication stage were excised
five times with sterile antioxidant solution (150 mg/l citric (ca.2-4 cm length) and re-cultured in MS medium
acid and 100 mg/l ascorbic acid) to avoid browning of the supplemented with combinations of auxins; IBA at 0.0,
tissues. Then the explant materials  were  rinsed  with 0.5, 1.0 and 1.5 mg/l and NAA 0.0, 0.5 and 1.0 mg/l.
slow  flow of  tap  water  for  24  h,  subsequently  they Rooting percentage, number of roots/shoots and mean
were surface-sterilized  in   different   concentrations (0.26, length of roots (cm) /propagule were determined after 4
0.52, 0.78 and 1.05%) of sodium hypochlorite (NaOCl) weeks of culture. 
solution containing three drops of Tween-20 for 5, 10, 15
and 20 minutes. Then, they were rinsed three times with Acclimatization: The rooted shoots (neoformed plantlets)
sterile distilled water. The sterilized explants were used as were kept in their media for 14, 24, 34 days without
experimental materials. subculture before acclimatization, to enhance the

Culture Media and Conditions: The basal medium of thoroughly to remove any medium residual. The
Murashige and Skoog [10] which coined as MS (Duchefa, neoformed plantlets were treated with Benelet (antifungal)
Harrlem, the Neherlands) supplemented with vitamins, 3% 1 g/l and potted into a mixture of peatmoss 1:1 sand (v/v),
(w/v) sucrose, was used throughout this study; however, then covered with white plastic bags, to maintain high
it was adjusted to pH 5.8 ±1 before being solidified with humidity the plantlets were transferred to green house
0.27% (w/v) phytagel (Duchefa, Harrlem, the Netherlands) (27±1°C and 80-90% relative humidity), for gradually
,then autoclaved at 121°C and 1.05 kg cm  for 15 minutes. acclimatization and after 20 days, transparent plastic bags2

Also, different growth regulators; 6-benzylamino purine were removed off, for further growth. 
(BAP), as a cytokinins, -naphthalene acetic acid (NAA)
and Indol-3-butyric acid (IBA) as auxins (Sigma Cell Statistical Analysis: Each experiment was conducted as
Culture, min. 90%, St. Louis, USA) were used at different completely randomized design and 5 replicates for each
concentrations (mg/l) in order to choose the optimum treatment, variance analysis of data was done using
concentration for each stage of plant tissue culture ANOVA program for statistical analysis. All experiments
stages. All cultures were kept in growth room at 25±2°C carried out during this study were designed as factorial
under 16-hours photoperiod under cool white florescent experiments layout in Completely Randomized Design [11]
tubes (F 140 t ad/38, Toshiba). Data were recorded after least significant difference (L.S.D) was used to determine
four weeks of culture. In addition, subcultures for the significant differences between means and
multiplication stage were done after 4 week of the each significance was determined at p  0.05. Probability levels
time. of percent were took generally, for this respect. 

Culture Establishment: Explants were cultured on MS RESULTS AND DISCUSSION
medium supplemented with various concentrations of
BAP 0.5, 1.0 and 2.0 mg/l and NAA (0.1 mg/l) for Sterilization of Explants: Data presented in Table 1
establishment of explant and buds initiation Survival indicated that both variables under the study and their
percentage of explants, percentage of explants forming combinations declared significant effect in different ways.
growth, mean number of formed shoot and mean shoot Regarding the survival percent of shoot tip explants (a),
length (cm)/propagule were scored after four weeks of the main effect of NaOCl on the given trait was not
culture. significant. On the other side, the main effect of duration

of surface sterilization had highly significant effect on the
Shoots Multiplication: Uniform explants from initiation same trait, whereas, the surface sterilization for 15 min,
stage of about 2-3 cm length were subcultured with on resulted in the highest percentage of the given trait (48%).
fresh MS medium containing BAP at 1.0, 2.0, 3.0 and 4.0 This  finding  could be  attributed to the significant time

Number of shoots formed and mean shoot length

efficiency of roots. Neoformed plantlets were washed
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Fig 1: Micropropagation of Vitis vinifera L. 
A. Shoot tips establishment B.   Internode segments establishment.
C. Multiple shoots proliferation D. In vitro rooted plantlets after 30 days of culture.
E. Plantlets acclimatized in greenhouse.

Table 1: Effect of different concentrations of NaOCl (%) and duration of surface sterilization (min) and their combination on survival percentage of shoot tips
(a) and internode segment (b) explants of grapevine (Vitis vinifera L.) "Muscat of Alexandria" cultivar.

Significance
Duration (min) ------------------------------------------------------------------------

NaOCl ---------------------------------- Mean NaOCl (conc)
Parameters conc.(%). 5 10 15 20 (NaOCl con) NaOCl (conc) Duration (min)  × Duration (min)
(a) Shoot tips explants 0.26 0 10 30 40 20 % N.S *** *
survival (%) 0.52 40 70 80 70 65 % -- -- --

0.78 50 60 70 40 55 % -- - --
1.05 60 30 10 0 25 % -- -- --

Mean  min. 38% 43% 48% 38% -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 0.19 0.19 0.39
(b) Stem segment explants
Survival (%) 0.26 0 0 20 30 13% ** *** N.S

0.52 10 30 60 70 43% -- -- --
0.78 30 50 70 90 73% - - -
1.05 60 80 100 70 68% -- -- --

Mean min. 38% 30% 45% 58% -- - -- --
L.S.D. (0.05) -- -- -- -- -- 0.19 0.19 0.38
L.S.D. (0.05) = Least significant difference test at 0.05 level of probability. *,**,***,NS.: significant or  high significant or  highly significant or Not
Significant, respectively. 
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Table 2: In vitro establishment of grapevine (Vitis vinifera L.) "Muscat of Alexandria" cultivar shoot tips cultured on MS medium supplemented with different
concentration and combinations of plant growth regulators (BAP and NAA).

BAP con. (mg/l) Significance
NAA con. ------------------------------------------------- Mean ------------------------------------------

Parameters (mg/l) 0.00 0.50 1.00 2.00 (NAA) BAP NAA BAP× NAA
(a) Survival %  of explants 0.0 100 100 90 90 95% N.S N.S N.S

0.1 100 100 100 100 100% -- -- --
Mean ( BAP) 100% 100% 95% 95% -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 10.18 7.20 9.92
(b) Percentage of  explants forming growth 0.0 90 80 80 80 83% N.S N.S N.S

0.1 100 90 90 90 93% -- -- --
Mean ( BAP) 95% 85% 85% 85% -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 20.99 14.84 20.45
(c) Mean number  of shoots formed/explants 0.0 1.00 1.20 1.60 1.30 1.27 ** N.S N.S

0.1 1.00 1.70 1.50 1.30 1.37 -- -- --
Mean ( BAP) 1.00 1.45 1.55 1.30 -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 0.27 0.19 0.26
(d) Mean shoot length (cm)/explants 0.0 2.90 2.83 2.74 3.01 2.86 * * *

0.1 4.77 2.89 2.96 2.96 3.39 -- -- --
Mean ( BAP) 3.83 2.85 2.85 2.98 -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 0.67 0.48 0.66
L.S.D. (0.05) = Least significant difference test at 0.05 level of probability. *,**,***,NS.: significant or  high significant or  highly significant or Not
Significant, respectively. 

that cover the surface of shoot tip explant meanwhile, 1.00 or 2.00 mg/l. However, this finding could be attributed
both extreme duration declared less effectiveness. to the mode of action of BAP as cytokinins at 1.00 mg/l,
However, the interaction between both variable was on stimulation both cell division and promote growth of
significant where, the interaction between NaOCl axillary shoots in plant tissue culture as reported by
concentration at 0.52% and duration of surface Tamas [12], Trigiano and Gray [13] and George et al. [14].
disinfection for 15 min, led to the highest percentage of These results are consistent with the previous studies
the studied trait (80%). Regarding the stem segment which declared that BA is the most effective among other
explants (b), the presented data declare that the main cytokinins  for  inducing  shoot  development  in  Vitis
effect of NaOCl (%) on the given trait was significant, [15-19]. Further, Aazami [8] reported that BAP at 1.00 mg/l
whereas, using NaOCl at 0.78%, gave rise to the highest concentration was the best for shoot proliferation in both
mean value (73%). On the other hand, the duration of ‘Soltanin’ and ‘Sahebi’ cultivars. The above-mentioned
surface sterilization for 20 min, brought about the highest BAP level resulted in the highest mean value of the given
percent of the  given  character  (58%).  However,  the trait. However, neither NAA nor the interaction between
interaction between NaOCl at 1.05% and time of surface both factors under the study had significant effect on the
sterilization for 15 min, resulted in the percentage (100%) studied trait. Regarding the mean shoot length per
of the given trait for the given explant. explants (d) this trait affected significantly by both factors

Culture Establishment: The results in Table 2 and Fig. 1A augmenting NAA at 0.1 mg/l to MS medium led to the
exhibited the effect of different concentration of both BAP highest mean value (3.39) on the other extreme, the
an NAA and their combinations on characters of absence of BAP from the culture medium gave rise to the
establishment stage for shoot tip explants cultured in highest mean value (3.83). However, the interaction
vitro. With respect, to both characters i.e. survival between nil level (0.00) and 0.1 mg/l of BAP and NAA,
percent of explant (a), percent of explant forming growth respectively  brought  about  the  highest  mean  value
(b), they were not affected significantly by both variables (4.7 and Fig.1A). This support previous work with Bunch
under the study and their interaction. Meanwhile, mean and Muscadina grape varieties [20- 23].
number of shoots formed per explant(c), it was affected As for the other tested explant, viz stem segment
significantly by the percent of BAP at 1.00 mg/l, despite explant  in  this  stage  of growth, data in Table (3) and
there was insignificant difference between BAP at either Fig. (1B)  display  that  the effect  of both applied growth

under the study and their interaction. However,
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Table 3: In vitro establishment of grapevine (Vitis vinifera L.) "Muscat of Alexandria" cultivar stem segment cultured on MS medium supplemented with
different combinations of plant growth regulators.

BAP con. (mg/l) Significance
NAA con. ------------------------------------------------- Mean ------------------------------------------

Parameters (mg/l) 0.00 0.50 1.00 2.00 (NAA) BAP NAA BAP× NAA
(a) Survival % of explants 0.0 80 100 87 80 87% * N.S N.S

0.1 87 100 93 80 90% -- -- -
Mean ( BAP) 83% 100% 90% 80% -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 13.99 9.89 19.24
(b) Percentage  of explants forming growth 0.0 70 87 80 87 81% N.S N.S N.S

0.1 80 100 87 87 88% -- -- --
Mean ( BAP) 75% 93% 83% 87% -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 17.31 12.24 23.79
(c) Mean number  of shoots  formed/explants 0.0 1.20 1.33 1.30 1.10 1.23 * N.S N.S

0.1 1.00 1.53 1.13 1.00 1.16 -- -- --
Mean ( BAP) 1.10 1.43 1.21 1.05 -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 0.24 0.17 0.33
(d) Mean shoot length (cm)/explants 0.0 0.86 1.97 2.07 1.87 1.68 *** N.S *

0.1 0.71 1.86 2.28 0.69 1.38 -- -- --
Mean ( BAP) 0.78 1.91 2.17 1.27 -- -- -- --
L.S.D. (0.05) -- -- -- -- -- 0.43 0.30 0.59
L.S.D. (0.05) = Least significant difference test at 0.05 level of probability. *,***,NS.: significant or highly significant or not Significant, respectively. 

regulators level and their combinations on characters of significant, meanwhile the main effect of NAA tested
establishment  stage  of   internode   segments  cultured levels it was insignificant. Concerning the interaction
in vitro. With respect to  the  parameter  of  survival between levels of both factors under the study, it was
percent of explant (a), it  was  affected  significantly  by affected significantly. These results are in agreement with
the  presence of BAP at 0.5 mg/l, in spite of there was no those obtained by Mhatre et al. [24] and Singh et al. [25]
significant difference between 0.5, 1.0 and 2.0 mg/l and who found that BAP has been the most commonly used
hormone free media; they were not affected significant by cytokinins in grape tissue culture media which enhanced
NAA and their interaction between the two variables culture establishment and minimized the time of bud
under the study. Regarding the main effect of the two sprouting. This finding may be taken place due to the
variables and interaction between them on the percent of balance between endogenous and exogenous plant
explant forming growth (b); they were not affected growth regulators and the role of adverse effect of
significantly. With respect to the mean number of shoots cytokinins on cell elongation [14] and the positive mode
formed per explant(c) the highest mean values (1.43) were of action of NAA in this context, whereas, auxins are
obtained on MS medium supplemented with 0.5 mg/l BAP capable to control various distinctive processes such as
in combination with 0.1mg/l NAA. Regarding the main promotion of stem elongation and growth and they are
effect of BAP tested levels on the above-mentioned not effective against shoot proliferation [14,26]. On the
parameters, was affected significantly. However, the main other hand, the shoot proliferation depends upon the
effect of NAA and the interaction between the two balance of cytokinins and auxins The addition of lowest
variables was not significant. Meanwhile, this finding levels concentration of NAA used affect well the initiation
could be attributed to the mode of action of BAP as of grapevine in vitro [27, 28]. However, this finding
cytokinins on stimulation both cell division and promote matches with that obtained by Al-Otaibi [29]. Whereas,
growth of axillary shoots in plant tissue culture as Torrey and Reinert [30] found that auxin working to
reported previously by Tamas [12], Trigiano and Gray [13] increase the activating enzymes that break down starch
and George et al. [14]. Concerning the main effect of BAP and has the ability to move the active leading to increased
on the mean shoot length per explants (d) parameters, the proliferation of organogenesis.
highest mean values (2.17) were obtained on MS medium
supplemented with 1.00 mg/l BAP in combination with Multiplication Stage: Results in Table 4 and Fig. 1C
0.1mg/l NAA. Respecting the main effect of BAP tested described the effect of various levels of BAP and NAA
levels on the above-mentioned parameters, it was highly and  their  combinations  on  the  studied  parameters  of
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Table 4: Effect of different levels of BAP, NAA and their combinations on multiplication rate of grapevine (Vitis vinifera L.) "Muscat of Alexandria" cultivar
every 4 weeks

BAP con.(mg/l) Significance
------------------------------------------------ Mean -------------------------------------------------

Parameters NAA con. (mg/l) 0 1 2 3 4 NAA BAP NAA BAP×NAA
(a) Mean number of shoots 0.0 2.0 2.3 2.5 1.4 2.4 2.1 *** *** ***
formed/shoots 0.1 1.5 2.4 2.8 2.3 2.5 2.3 -- -- --

0.2 1.1 2.3 2.3 3.2 2.2 2.2 -- -- --
0.3 2.6 1.9 2.9 2.7 2.1 2.4 -- -- --

Mean (BAP) 1.8 2.2 2.6 2.4 2.3 -- -- -- --
L.S.D. (0.05) -- -- -- -- -- -- 0.17 0.15 0.34
(b) Mean shoot length 0.0 3.0 3.1 3.1 1.3 3.1 2.7 *** *** ***
(cm)/shoots 0.1 3.5 3.1 3.1 2.9 3.2 3.1 -- -- --

0.2 0.9 3.2 3.1 4.5 3.2 3.0 -- -- --
0.3 3.6 2.6 2.6 2.5 3.0 2.9 -- -- --

Mean ( BAP ) 2.8 3.0 3.0 2.8 3.1 -- -- -- --
L.S.D. (0.05) -- -- -- -- -- -- 0.17 0.15 0.35
L.S.D. (0.05) = Least significant difference test at 0.05 level of probability. *** highly significant, respectively

grapevine (Vitis vinifera L.) "Muscat of Alexandria" in many fruit tree species Zimmerman and  Swartz  [32].
cultivar. Concerning the mean number of shoots For multiplication rate, cytokinins were effective in this
formed/explant (a), BAP levels had a highest significant respect when used in combination with an auxin [33].
effect on this trait. The highest mean value recorded at Furthermore, Butiuc-keul et al. [34]  and  Butiuc-keul et al.
2.00 mg/l BAP, but, the least response was observed with [35] and Craciunas et al. [36] suggested that
the absence of BAP. Also, NAA levels had a highly supplementations of culture media with cytokinins
significant effect on this trait. The highest value was improved the multiplication rate of grapevine for instance
recorded at 0.3 mg/l NAA, but, the least response was number of shoots/explants increased with the increase of
observed with the absence of BAP. Meanwhile, the BAP concentration until 2.0 mg/l with all NAA treatments.
interaction between both growth regulators exerted highly
significant effect. However, the combination of BAP and Rooting Stage: Axillary shoots formed in the
NAA, at 3.0 and 0.2 mg/l, respectively, resulted in the multiplication stage with suitable length 3- 4.5 cm. were
highest value (3.2). Respecting the mean shoot length used for root formation. The influence of various
(cm)/explant (b), both growth regulators and their concentrations of IBA (0.0, 0.5, 1.0, 1.5 and 2.0 mg/l)
interactions, they exerted significant effects on the given combination with NAA (0.0, 0.5 and 1.0 mg/l) on root
trait. Augmenting the culture medium with BAP at 4.00 formation of the in vitro derived shoots of grapevine were
mg/l, with showed highest mean value. On the other side, investigated. Data presented in Table 5 and Fig.1D
the main effect of NAA manifested a proportional showed that significant effects on the studied parameters
relationship between the given trait and NAA levels; of grapevine (Vitis vinifera L.) "Muscat of Alexandria"
whereas the highest mean value was recorded at 0.1 mg/l cultivar. Concerning percentage of rooted /shoot (a), IBA
NAA gave the maximum mean value of shoot length levels had a highest significant effect on this trait. The
(cm)/explant. However, the interaction between both highest value was recorded at 2.00 mg/l IBA, but, less
added levels of BAP and NAA at 3.0 and 0.2mg/l, response was observed with the absence of NAA despite
consecutively, gave the highest mean value. However its significant in this respect. With respect to NAA levels
BAP at 3.0 mg/l, was the optimal concentration for better had a highest significant effect on this trait. The highest
performance of this particular hormone. Whereas, any value was recorded at 0.5 mg/l NAA, but, the least
above or lower deviation from this concentration of that response was observed with the absence of IBA.
growth regulator, the propagules showed poor Meanwhile, the interaction between both growth
performance. These results could be brought about to the regulators exerted highly significant effect. However, the
mode of action of cytokinins on stimulation both cell combination of IBA and NAA, at 1.0 and 0.5 mg/l
division and promotion growth of axillary shoots in plant respectively, resulted in the highest mean value (87%).
tissue culture as, reported by Gray et al. [14,31]. It could Except, the mean number of roots formed/shoot (b). It was
be inferred from the above results that, NAA and BAP noticed that either IBA or NAA levels showed highly
combinations at the appropriate balance were rewarding significant  effect  on   this    trait.   Also,   the  interaction



Middle-East J. Sci. Res., 13 (3): 328-337, 2013

334

Table 5: Effect of different levels of NAA, IBA and their combinations on rooting of grapevine (Vitis vinifera L.) "Muscat of Alexandria" cultivar.

IBA con.(mg/l) Significance
--------------------------------------------------- Mean --------------------------------------------------

Parameters NAA con.(mg/l) 0.0 0.5 1.0 1.5 2.0 NAA IBA NAA IBA× NAA

(a)Percentage  of 0.0 30 37 50 57 73 49% ** *** **
rooted/shoot 0.5 47 80 87 87 80 76% -- -- --

1 73 80 73 70 67 73% --

Mean (IBA) 50% 66% 70% 71% 73% -- -- -- --

L.S.D. (0.05) -- -- -- -- -- -- 12.37 9.58 21.43

Mean number  of 0.0 1.0 1.4 2.2 2.2 2.1 1.8 *** *** *
roots formed/shoot 0.5 1.3 2.1 3.4 3.3 3.3 2.7 -- -- --

1.0 2.0 3.2 3.3 3.4 3.0 3.0 -- -- --

Mean (IBA) 1.4 2.2 3.0 3.0 2.8 -- -- -- --

L.S.D. (0.05) -- -- -- -- -- -- 0.33 0.25 0.58

Mean length of roots 0.0 1.4 2.0 3.1 3.0 3.0 2.5 *** *** N.S
(cm)/shoot 0.5 1.9 2.9 4.5 4.3 4.2 3.6 -- -- --

1.0 2.8 4.4 4.5 4.5 4.1 4.0 -- -- --

Mean (IBA) 2.0 3.1 4.0 4.0 3.7 -- -- -- --

L.S.D. (0.05) -- -- -- -- -- -- 0.55 0.42 0.96

L.S.D. (0.05) = Least significant difference test at 0.05 level of probability. *, **, ***, NS: significant or high significant or highly significant or Not
Significant, respectively.

Table 6: Effect of deferent concentrations of auxin and period time (14, 24, 34 days) in rooting media on survival percentage of grapevine (Vitis vinifera L.)
Muscat of Alexandria cultivar in acclimatization stag

IBA con.(mg/l) Significance
--------------------------------------------------- Mean ---------------------------------------------------

Parameters NAA con.(mg/l) 0.0 0.5 1.0 1.5 2.0 NAA IBA NAA IBA× NAA

Survival % of plantlets 0.0 50 50 50 50 50 50% N.S N.S N.S1
after 14 days from rooting 0.5 50 50 70 70 60 60% -- -- --

1.0 60 50 60 60 60 58% -- -- --

Mean (IBA) 53% 50% 60% 60% 57% -- -- -- --

L.S.D. (0.05) -- -- -- -- -- -- 29.96 23.21 51.90

Survival% of plantlets after 0.0 70 70 70 70 70 70% N.S N.S N.S
24 days from rooting 0.5 80 70 90 90 80 82% -- -- --

1.0 70 70 80 70 70 72% -- -- --

Mean (IBA) 73% 70% 80% 77% 73% -- -- -- --

L.S.D. (0.05) -- -- -- -- -- -- 21.70 16.81 37.59

Survival% of plantlets after 0.0 80 80 80 80 80 80% N.S N.S N.S
34 days from rooting 0.5 80 80 90 90 80 84% -- -- --

1.0 80 80 80 80 80 80% -- -- --

Mean (IBA) 80% 80% 83% 83% 80% -- -- -- --

L.S.D. (0.05) -- -- -- -- -- -- 19.55 15.14 33.86

L.S.D. (0.05) = Least significant difference test at 0.05 level of probability. NS: significant or high significant or highly significant or Not Significant,
respectively.

between IBA at 1.0 mg/l and NAA at 0.5 mg/l, resulted in on the mean length of roots (cm)/shoot, that NAA at 1.0
the highest mean value of roots formed/shoot(c). mg/l, led to the highest mean values and the least
Concerning, the main effect of IBA tested levels on the response was observed without IBA. However, the
mean length of roots (cm)/shoot, that IBA at 1.0 mg/l, led interaction between IBA at 1.0 mg/l and NAA at 0.5 mg/l,
to the highest mean values of the above - mentioned resulted in the highest mean value of grapevine
traits. However, the least response was observed without parameters. There was no significant difference between
the NAA. Regarding, the main effect of NAA tested levels the  interactions.  Data  in  Table 5 also indicated that full
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strength MS medium containing 1.0 mg/l IBA and 0.5 mg/l CONCLUSION
NAA gave the superior rooting percentage, number of
roots/shoot and root length (87 %, 3.4 and 4.5 cm, In conclusion this study provides a reliable and
respectively). Medium supplemented with 0.5 mg/l IBA in reproducible protocol for in vitro mass propagation of
combination with 0.5 mg/l NAA gave the second best grapevine (Vitis vinifera L.) Muscat of Alexandria cv. and
response by exhibiting 80% of rooting percentage. using this protocol for conservation it from

The obtained results showed that the used auxins endangerment.
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