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Abstract – Olive (Olea europaea L.) is most important fruit species and usually propagated by shoot and leaf cutting under the 

mist. By traditional methods the propagation of some fruit species is difficult to multiply and now make possible by 

micropropagation, regarding the olive micropropagation. In our study Uslu, Coratina, Nocellara, Pendolino, Leccino veriaty of 

Olive plants were taken sample were collected from its shoot. Then MS Media were used for inoculation along with growth 

regulators like BAP, NAA, GA3, coconut water. Then treat with Mancozeb + Metalaxyl and chlorox containing NaOCl to 

control the contamination. Then inoculate and the growth condition were apply. For fungal contamination, among all 

concentrations treatment with 7.5g/250mL Mancozeb for 1 hour prevented fungal contamination up to 90 %. For chlorox 

treatment, among all concentrations 20% chlorox treatment for 5 minutes was found to be the most effective to minimize 

browning and maximize sterilization. The growth regulator BAP, NAA and coconut water not show proliferation. And GA3 

regenerate the plant growth. In light the plant produce more shoots than the dark one. Auxiliary buds have high regeneration 

capacity than the apical buds. Juivinail is batter then old explant in shoot sprouting. 
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1. Introduction 

Olive micropropagation is known to be started in mid 

1970s, and much work was done by tissue culturists to 

optimize the cultural media formulations. They tried to 

develop a protocol enough for all the cultivars. They 

modified the MS medium [1]. In Many countries like Italy 

and Spain olive is very important because it is a source of 

many economically important products and besides that it 

has a remarkable history. [2, 3]. In recent times, efforts 

have been directed at producing hybrid cultivars with 

qualities such as resistance to disease, quick growth and 

larger or more consistent crops. Bari Zaitoon 1 and 2 are 

recently approved cultivars grown in Pakistan. Its 

cultivation has been extended throughout the world. 

Currently, the area of olive cultivation is approximately 

9.7 million hactres. With the European Union responsible 

for 75% of olive oil production, and Spain and Italy are the 

most important producer countries (4). One of the most 

important cultivars of olive in northern Greece is 

Chondrolia Chalkidikis. The positive aspects of olive tree 

are its long life span (hundreds of years), a prolong 

juvenile period for most cultivars, a wide biodiversity with 

the consequent variability in the fruit which influences 

quality aspects of the olive oil, including aroma and taste 

[5, 6]. Olive has many different good characteristics like 

tolerating slight unfavorable environmental conditions like 

high summer temperatures and drought. It can adapt to 

different soils like clay and sandy ones. It has long life [7]. 

Micropropagation has several benefits over traditional 

techniques; micropropagation of Olive is done to get a 

large number of desired plants in minimum possible time. 

Moreover, the plants obtained in this way are free of any 

disease or pest.  It doesn‟t require a vast field but can be 

done in a small test tube in lab. High quality of olive tree 

cultivars can be produced through this technique [8, 9, 10, 

11]. Olive has been propagated through tissue culture since 

1980s [12, 13, 14, 15]. Tissue culture is a common cloning 
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technique for rapid micro propagation of many fruit trees 

in present times. Rugini contributed a lot to improve the 

propagation of some of the olive cultivars but they cannot 

be applied to all cultivars [16]. Much advancement in the 

olive micropropagation has been made in the past decade 

[9, 17, 18; 19]. But these improvements have been in some 

of the olive cultivars and not in all. So generally, olive 

micropropagation has not been very successful [9, 20]. But 

after the development of auxenic culture that encountered 

in the successful in vitro micro propagation of olive 

cultivars from their mature tissues [20, 21]. 

 

2. Material and Methods  

2.1. Plant Material 

The in vitro micropropagation performed in the current 

study was carried out on olive plant material taken from 

mature, field grown; healthy olive trees (Olea europaea 

L.) cultivated in the orchards of the Horticulture Research 

Institute, at NARC, Islamabad. Following important 

cultivars were used as source of explants: 
S No Name of Variety Explant material 

used 

Origin 

1 Uslu Suckers, Apical 

shoots 

Turkey 

2 Coratina Apical shoots Italy 

3 Nocellara Apical shoots Italy 

4 Pendolino Suckers, Apical 

shoots 

Italy 

5 Leccino Suckers, Apical 

shoots 

Italy 

 

2.2. MS Media used 

MS media was used for inoculation of explants. 

Different growth regulators were tried in the MS like BAP, 

NAA, GA3, coconut water along with plain MS. 

 

2.3. Explant Collection 

The explants were prepared from the branches of 

mature olive trees in which different size (thick and thin), 

different types from different cultivars, the nodal explant 

and apical explant from the shoot, juvenile were collected. 

And sterilized by using different chemicals. 

2.4. Mancozeb Treatment 

They were washed in detergent for about 5 minutes. 

They were agitated in a vessel on an electric stirrer with 

detergent. The foam was removed under tap water. They 

were then agitated with a fungicide (Mancozeb + 

Metalaxyl). Different amount in grams of the fungicide 

was tested for sterilization starting from 5.5 g up and 

slightly increasing up to 8 g in 250mL of distilled water on 

an electric stirrer for 1 hour. After treatment with 

Mancozeb, they were brought to laminar flow hood but the 

vessel was first sprayed with 100% ethanol. 

 

2.5. Chlorox Treatment 

To control bacterial contamination, chlorox containing 

NaOCl sodium hypochlorite a bleaching agent was 

applied. A few drops of surfactant tween20 were added to 

chlorox solution to decrease the surface tension. Different 

concentrations of chlorox starting from 50% to 0% were 

tested. The duration of treatment with chlorox was 5 

minutes. After treatment with chlorox, they were washed 

with autoclaved distilled for water 3-4 times. Before 

cutting the ends that were browned due to chemical 

treatment, the explants were sprayed with 100% ethanol to 

ensure sterilization. 

2.6. Sterilization of Equipments and Explants inoculation 

 The most serious problem with micropropagation of 

plants is microbial contamination mainly fungal or 

bacterial. All the equipments (forceps, Petri plates etc), the 

media and the explants should be sterilized. The 

inoculation was done near the flame to minimize 

contamination. 

2.7. Growth conditions 

 The cultures were placed in the growth rooms at 16 

hours photoperiod, 30 ˚C temperatures, some under cool 

white fluorescent light and some under dark conditions. 

They were observed daily, the contaminated cultures were 

disposed and readings taken in a note book, (the number of 

contaminated, browned, regenerated, having callus and 

showing no response). 

3. Results and Discussion 

3.1. Microbial Contamination 

The first problem with cultures was of contamination 

mainly fungal contamination. Among different 

concentrations, treatment with 7.5g/250mL Mancozeb for 

1 hour prevented fungal contamination up to 90 %. So this 

concentration was retained in the rest of experiments. 

 
Table 1: Effect of different concentrations of fungicide (Mancozeb) on micro-cuttings 

Treatment duration= 1 hour 

Test 

No 

Fungicide 

(g)/250 mL 
Plants Material 

Contamination 

Rate (%) 

 

Browning 

rate (%) 

 

Survival 

rate (%) 

T1 5.5 Apical shoots/ Suckers 70 10 20 

T2 6 Apical shoots/ suckers 60 20 20 

T3 6.5 Apical shoots/ suckers 50 15 35 

T4 7 Apical shoots/ suckers 30 10 60 

T5 7.5 Apical  shoots/ suckers 10 0 90 

T6 8 Apical shoots/ suckers 10 10 80 
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Table 2: Effect of Different Concentrations of NaOCl 

Treatment Duration = 5 min 

Test # NaOCl (%) Plant Material 

 

Contamination    

rate (%) 

Browning 

rate (%) 
4. Surviva

l rate (%) 

T1 50% Apical shoots/ suckers 
85.0 

13.0 
5. 2.0 

T2 40% Apical shoots/ suckers 
75.0 

13.0 
12.0 

T3 30% Apical shoots/ suckers 
50.0 

20.0 
30.0 

T4 25% Apical shoots/ suckers 
30.0 

10.0 
60.0 

T5 20% Apical  shoots/ suckers 
11.0 

7.0 
82.0 

 
Table 3: Response of Explants 

 

 

Treatment with chlorox checked bacterial 

contamination. Among all concentrations, 20% chlorox 

treatment for 5 minutes was found to be the most effective 

to minimize browning and maximize sterilization. 

 The temperature 30˚C of the growth room temperature 

from was optimum as regeneration was observed in some 

cultures for the first time. So this temperature was retained 

for further cultures. 

 

3.2. Response of Explants 

At first the medium used for initiation of cultures that 

was supplemented by NAA 3.5mg/L + BAP 0.05mg/L did 

not show any proliferation. Another medium MS 

supplemented with coconut water 50ml/L did not show 

any satisfactory results. The plain MS media gave 

regeneration in about two weeks. But the rate of 

regeneration was very much less. Media with GA3 

0.5mg/L also gave regeneration of explants. 

3.3 Light VS Dark 

 

Shoot sprouting appeared only in the cultures kept in 

light. Although, calli did appear in the cultures kept in 

dark but no shoots. It was proved that light promotes more 

shoots as compare to dark that did not induce any shoot at 

all. 

 
Figure 1: Cultures kept in dark showed no response      

 

Basal 

Media 

Growth 

regulators 

Number    of 

explants 

Age of 

explant 

Response of explants %age 

Nodal segments Shoot tips 

Leccino 

 

Pendolino 

 

Uslu Leccino 

 

Pendolino Uslu 

 

MS NAA+BAP 100 Juvenile 40 30 45 30 20 35 

Old 20 20 40 10 15 20 

MS GA3 100 Juvenile 60 55 70 40 30 50 

Old 40 30 50 35 20 30 

MS 2iP 100 Juvenile 40 30 50 30 25 40 

Old 30 15 35 20 10 25 

MS Coconut 

water 

100 Juvenile 40 40 55 35 30 40 

Old 25 30 40 20 15 30 

MS Plain 100 Juvenile 30 25 40 25 20 30 

Old 15 20 30 15 10 25 
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Figure 2: Shoot sprouted in cultures kept in lght 

 

3.4. Apical VS Nodal segments 

 

 Shoot sprouting was mostly observed in the auxiliary 

buds of nodal segments. Apical buds showed less 

regeneration. This confirmed that the auxiliary buds have 

good capacity to regenerate in microshoots. 

 
Figure 3: Apical segments with no response 

 

 
Figure 4: Nodal segments with sprouted microshoots 

 

3.5. Juvenile VS Old explants 

In case of these two types, the juvenile explants were 

better in shoot sprouting. Although regeneration did 

appear in other explants type but to a very less extent. This 

showed that juvenile segments had greater capacity of 

shoot sprouting in vitro. 

 
Figure 1 Shoot Sprouting in juvenile Explant 

 
Figure 2 Shoot Sprouting in old Explant 

 

 

4. Conclusion  

Working for 90 days with the in vitro micropropagation 

of olive and reading literature about it made a few things 

clearer. Comparing a few parameters about olive 

micropropagation like type and age of explants, treatment 

conditions like light and dark, temperature and sterilization 

of explants, it became obvious that between nodal and 

apical explants, the former showed good response in shoot 

sprouting. And among juvenile and old shoots, juvenile 

were better. The best results of shoot sprouting obtained at 

30˚C temperature. Shoots sprouted in cultures kept in light 

and did not in dark conditions. 7.5 gm Mancozeb per 

250mL water for 1 hour and 20% chlorox for 5 minutes 

were the best among different treatments for sterilization 

and survival of explants. And finally MS medium with 

0.05mg/L GA3 and plain MS medium were gave better 

results as compare to MS medium with 1.5mg/L NAA and 

3.5mg/L BAP or MS medium + coconut water.  
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