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INTRODUCTION 
 

The grape is one of the essential fruit trees globally, as it occupies a large area relative to other fruit crops [20]. After Egypt and 

Morocco, Syria is ranked third in the Arab world in producing grapes. The grape belongs to the Vitaceae family, the genus Vitis, 

which includes 65 species in the form of woody deciduous shrubs, or climbers, several of which grow as ornamental garden plants, 

while the varieties of V. vinifera produce fruits. The grape varieties are propagated vegetatively or by using plant tissue culture 

techniques, which occupy great importance in the conservation, reproduction, or genetic improvement of a large number of 

important plant species. Tissue culture helps produce grape seedlings free from disease, especially bacterial and viral  [10]. These 

growths are - in most cases - genetically identical to the parent plant [6].  

 

The study of [2] confirmed that the response of buds to tissue propagation differed according to the growth regulator and its degree 

of concentration, Where it was observed that the best response to the growth of the cultivated shoots of the native strain of Vitis 

vinifera. L was with mean MS plus (1 or 1.5 mg/l) of  6- benzyl amino purine (BAP) compared to other growth regulators; while 

the high concentration of BAP (2- 8 mg/l) led to abnormal plant growth, while the interaction of IAA (Andol-3-acetic acid) with 

BAP did not lead to an increase in the number of plants developing starting from the cultivated plant part. [17] showed that bud 

growth was poor and the resulting plants were small when only BAP was present in the middle. At the same time, the best growth 

rate was obtained with BAP / Naphthalene acetic acid (NAA) compatibility. The compatibility of (2.5 mg/l BAP + 0. 5 mg/l IAA) 
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also achieved the best number of buds, as the study proved that the compatibility of BAP / IAA is better than BAP alone [16] 

indicated that the best rooting ratio was achieved when cultivated on MS fed media with an added 0.1 mg/l IAA; whereas, the 

rooting percentage reached 99% when using the (1 mg/l IAA + 1 mg/l IBA) compatibility. 

 

The importance of plant tissue culture technology has emerged as an important alternative to traditional methods of grape 

propagation. Therefore, accurate vegetative propagation is important, aimed at establishing a protocol for quantitative propagation 

of B41, since it has good resistance to the disease expected in phylloxera the province of Sweida, where it is possible to graft many 

varieties well to meet the growing need for planting from these origins while maintaining their genetic characteristics and 

correspondence with the mother plant. This research aimed to: Study the effect of plant growth regulators BAP, IAA, and NAA 

on vegetative micro-propagation and rooting of B41 origin of grape plants, to obtain the best reproduction rate and rooting rate. 

 

MATERIAL AND METHODS 
Research site:  

The research was carried out in the Plant Biotechnology Laboratory of the Department of Biotechnology and Faculty of 

Agriculture, Damascus University, 2020-2021. 

 

Plant material:  

American origin B41 was used in this research: It is the origin of medium growth strength resulting from the hybridization between 

(V.berlandieri x V.vinifera) tolerates effective lime in the soil up to 40%, average drought tolerance, good resistance to phylloxera, 

and the varieties Grafted on it early maturity. 

 

Micropropagation: 

1.  Initial culture:  

Parcels of one year old and 25-30 cm long were collected from the Agricultural Scientific Research Center in Sweida in February, 

and it was planted in the greenhouse in plastic bags containing a mixture consisting of Turb: Perlite is a ratio of (2: 1 v/v), After 

the completion of their cultivation, they were planted in permanent land, and in May and June, lateral shoots grew and gave new 

growths, reaching a length of 10-12 cm, these growths were collected and divided into several pieces (Explants) of 1- 0.5 cm 

length, each carrying a plant node containing a main and two lateral buds in addition to the apical cuttings, the plant biopsies were 

placed under running water for an hour, then surface-treated under the isolation device with 70% Ethanol alcohol immersion for 

one minute, this was followed by soaking with stirring with a sterile solution of 3% sodium hypochlorite for 20 minutes, then 

washing it three times with sterile distilled water each time for 10 minutes to get rid of the effects of the sodium hypochlorite 

solution [3]. The apical and lateral cuttings were cultured with a single mind rate in each test tube containing 18 ml of  MS [14] 

nutrient solution supplied with 30 g / l sucrose, 7 g / l agar, 1 mg / l thiamine, 100 mg / l myoinositol, at (pH) 5.8 and the sterilizer 

in a wet autoclave at 121 ° C and 1.04 kg / cm2 for 20 minutes, the tubes were then incubated in the growth chamber at 24 ± 2 ° 

C, 16 hours / 8 dark illumination, and 2000-3000 lux light intensity for four weeks. 

 

2. Multiplication and Elongation stage:   

The healthy vegetative growths from the initial cultivation stage were divided into  cuttings of 1.5-1 cm length and transferred to 

2.5 x 20 cm test tubes containing 18 ml of MS medium containing thiamine (1 mg / l), myoinositol (100 mg / l), sucrose (30 g / l), 

and agar (7 g / l) supplied with different concentrations of growth regulators (0, 0.5, 1, 1.5, 2, 3 mg / l), or BAP (0, 0.5, 1, 1.5, 2, 

3 mg / l)  + 0.2 mg / l NAA or BAP( 0, 0.5,1, 1.5, 2, 3 mg / l ) + 0.2 mg / l IAA , then the tubes were incubated in the growth room 

conditions at a temperature of 24 ± 2 ° C, 16 hours / 8 hours dark lighting, and a light intensity 2000 - 3000 lux, and the results 

were taken in the fourth week of cultivation, the effect of plant growth regulators added to MS on average growth length, number 

of leaves and number of buds formed / biopsy was studied. 

 

3. Rooting stage: 

The vegetative growths propagated by the previous stage after 30 days of propagation was divided into cuttings of 1-1.5 cm and 

transferred to test tubes containing 18 ml of MS medium containing thiamine (1 mg / l), myoinositol (100 mg / l), sucrose (30 g / 

l). , and agar (7g / l) supplied with different concentrations of IAA (0, 1, 2, 4, 8 mg / l). The tubes were incubated under the same 

growth conditions. After 30 days of planting, the mean of rooting %, root length (cm), and the number of roots were studied. 

 

4. Acclimatization stage: 

The roots of the 79 plants that successfully passed the rooting stage were rinsed well with sterile distilled water to get rid of the 

suspended agar, and the roots were treated with a fungicide (Defazem 0.3 g / l) for five minutes [12]. After that, plants with good 

rooting were planted in plastic pots 20 cm in diameter containing a mixture consisting of turp: perlite in a ratio (2: 1 

volume/volume), and the plants were covered with transparent bags of polyethylene and incubated at a temperature of 1 ± 23 ° C 

and a duration of lighting up to 16 hours of illumination / 8 hours of darkness, where the intensity of lighting was about 2000-3000 

lux, for a period of four weeks in the growth rooms, during this period the bags were gradually opened until they were completely 

removed by the end of the fourth week, with the plants being watered once a week with a 1/4 MS nutrient solution, after which 

they were transferred to the plastic house in pots. It contains soil, sand, and turbine in a ratio of (1: 1: 2). (v / v). 

At the end of the acclimatization process, the percentage of plants remaining in good condition was calculated according to the 

following equation: 
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Acclimatization success rate% = number of successful plants in acclimatization x 100 / number of plants transferred to 

acclimatization phase 

 

RESULTS 

 
1. The effect of the hormone combinations on the plant length (cm): 

The results presented in Table (1) show that there are no clear significant differences between all the treatments, the results showed 

that the hormone combination (2 mg / l BAP + 0.2 mg / l NAA) achieved the highest average of the plant length (3.233 cm), While 

the concentration was recorded at 0.5 mg / L BAP, its lowest value was (1.356 cm). By comparing the results (Table 1), we note 

that the hormone combination of BAP / NAA and BAP / IAA achieved better results (as an average) compared to the results 

obtained with the nutrition medium with BAP only treatments; this is confirmed by the findings of [17]  nutrition medium with 

BAP only treatments. 

 

Table 1: The effect of hormone combinations on the plant length (cm). 

 

 

 

 

 

 

 

 

 

 

 

 

*The different letters indicate the significance of the differences between the transactions at the level of confidence of 99%. 

 

The results also showed that the hormone combination treatments BAP / NAA achieved better results (on average) compared to 

the BAP / IAA compatibility treatments, and the results of [19] confirmed this on the Muscadinia grape, that the best growth and 

reproduction rate was preserved with BAP / NAA compatibility. 

 

2. Effect of hormone combinations on the number of leaves formed / Plant biopsy:  

We note from the results (Table 2) the superiority of the hormone combination (2 mg / l BAP + 0.2 mg / l NAA) significantly 

(5.667 leave / plant biopsy) over the compatibility (1.5 mg / l BAP + 0.2 mg / l IAA), which recorded the lowest value. For an 

average number of leaves formed (1,333 leaves/plant biopsy), while the differences were not significant between the rest of the 

transactions. The hormone combination treatments BAP / NAA showed better results (an average) than MS medium supplemented 

with BAP alone and the compatibility treatments for BAP / IAA. 

 

Table 2: The effect of hormone combinations on the number of leaves formed / plant biopsy. 

 

 

 

 

 

 

 

 

 

 

 

 

*The different letters indicate the significance of the differences between the transactions at the level of confidence of 99%. 

 

3. The effect of hormone combinations on the number of buds formed / plant biopsy: 

The results are shown in Table (3) showed that the hormone combinations (2 mg / l BAP + 0.2 mg / l NAA) was significantly 

higher (4.667 bud / plant biopsy) over the compatibility (1.5 mg / l BAP + 0.2 mg / l IAA) that was recorded. The lowest value for 

the mean number of buds formed (1.000 buds/plant biopsy), while the differences were not significant between the rest of the 

treatments. 

 

 

 

Average 
IAA 

mg/l 

NAA 

mg/l 
 

BAP 

mg/l 

1.770 a 1.900 a2.000  a*1.411  0 

2.107 a2.000  a2.967  a1.356  0.5 

2.196 a1.933  a2.267  a2.389  1 

1.959 a1.833  a1.833  a2.211  1.5 

2.418 a2.233  a3.233  a1.789  2 

1.959 a1.867  a2.033  a1.978  3 

 1.961 2.388 1.855 
Average 

 

1.328 LSD(0.01) 

Average 
IAA 

mg/l 

NAA 

mg/l 
 

BAP 

mg/l 

2.592 ab2.667  ab2.667  ab*2.444  0 

3.481 ab2.333  ab3.667  ab4.444  0.5 

3.518 ab2.667  ab4.333  ab3.556  1 

2.963 b1.333  ab2.667  ab4.889  1.5 

3.555 ab3.000  a5.667  ab2.000  2 

3.481 ab3.000  ab5.000  ab2.444  3 

 2.5 4.000 3.296 Average 

2.685 LSD(0.01) 
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Table 3: The effect of hormone combinations on the number of buds formed / plant biopsy. 

 

 

 

 

 

 

 

 

 

 

 

*The different letters indicate the significance of the differences between the transactions at the level of confidence of 99%. 

 

The results also showed that the hormone combinations treatments BAP / NAA achieved better results (as an average) compared 

to the treatments of the nutrition medium with BAP only treatments and the compatibility treatments BAP / IAA, and this is 

consistent with the results of the research[1, 11]. In contrast, our results contradicted results [8, 16].  

 

Rooting stage:  

The propagated vegetative growths in the previous stage, with a length of 1-1.5 cm was transferred to the rooting medium and 

after 4 weeks of planting, the results were taken (Table 4). 

 

Table 4: Effect of different concentrations of IAA on rooting of grape B41 in vitro. 

IAA 

mg/ l 

Rooting percentage 

(%) 

 

The average number of 

roots  (root/plant) 

 

The average length of 

the main root (cm) 

 

0 23 3.000 c* 8.20 c 

1 92.8 6.667 b 14.77 a 

2 71.4 8.000 ab 15.10 a 

4 78.5 6.333 b 11.20 b 

8 61.5 9.000 a 10.70 bc 

LSD(0.01) - 2.12 2.59 

*The different letters indicate the significance of the differences between the transactions at the level of confidence of 99%. 

 

Through our study of the results mentioned in Table (4), we notice the superiority of the treatments provided with the rooting 

hormone IAA over those without it (the control), for all the studied indicators, this confirms that having an IAA in the middle is 

important for rooting, which contradicts the results of a study [15]. It was observed that the best rooting percentage (92.8%) was 

obtained with (1 mg / l IAA), while this percentage decreased at high concentrations, and the highest average number of roots was 

achieved (9,000) with concentration (8 mg / l IAA), the highest average root length (15.10 cm) with concentration (2 mg / l IAA), 

Auxins stimulate cell division at the cambium level, encouraging the formation and growth of roots [4].  

 

Acclimatization: 

It is one of the most important stages of tissue culture. Due to the sensitivity of the plants in the glass, Given that it is the last 

process that culminates in the success of the work, then it is necessary to take care of plants and provide the necessary conditions 

for the success of this process in terms of light, heat and moisture, and the plants must also be taken into account when 

transporting them from glass to pots to ensure their survival. For this reason, the hardening process was performed by gradually 

opening the bags until they were completely removed within 4 weeks when the acclimatization rate at the end of our experiment 

exceeded 87%, It is considered a good percentage and corresponds to the results [7, 5], and Figure (1) shows the success of the 

adaptation process. 

 
Figure 1: Acclimatization for grape B41 

Average 
IAA 

mg/l 

NAA 

mg/l 
 

BAP 

mg/l 

1.889 ab2.000 ab  2.000 ab*1.667  0 

2.703 ab2.000  ab3.000  ab3.111  0.5 

2.963 ab2.000 ab3.667  ab3.222  1 

2.370 b 1.000 ab2.333  ab3.778  1.5 

2.889 ab2.333  a4.667  ab1.667 2 

2.259 ab2.000  ab3.000  ab1.778 3 

 1.888 3.111 2.537 Average 

2.269 LSD(0.01) 
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DISCUSSION 

 
The results were interpreted because the presence of growth regulators in the culture medium is the main factor that improves 

morphology in tissue culture. In addition, it supports growth and increases the rate of axillary bud proliferation [9], cytokinins, 

including BAP, which plays an essential role in the formation of branches in the processes of micro-propagation and increases the 

number of branches, as they help activate the division of active meristemic cells to form new growths on the plant. 

 

 The previous results show that the growth length decreases with increasing BAP concentration in the culture medium because 

cytokinin is the hormone of cell division and the branching of the branches [13]. It promotes the growth of the side shoots, limits 

apical dominance and radial diagonal growth, and limits the elongation of the formed growth [21]. The results show that adding 

auxin to the treatments had a positive, non-significant effect in increasing the values of the studied indicators; this shows the 

importance of the cytokinin/auxin hormonal synergies in encouraging the formation of new growths, [18] show that organic 

conformation is controlled by the auxin/cytokinin relationship 
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