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In vitro regenerated shoots of olive (Coratina cv.) from shoot tip establishment stage were cultured 
individually on olive medium supplemented with 2.0 mg/L 6-benzylaminoproline (BAP). Putrescine and 
glutamine at 50 and 100 ppm were tested during proliferation and rooting stages. Data indicated that 
putrescine and glutamine at higher concentration (100 ppm) gave the highest growth vigor and 
proliferation of olive shootlets. The best shoot length was obtained when 100 ppm glutamine was added 
to the medium. On the other hand, the number of leaves was not statistically affected by all different 
treatments under study. Moreover, putrescine was better than glutamine at rooting stage. The best 
rooting percentage and greening were obtained when putrescine was added to the medium. The 
aforementioned results summarized that addition of putrescine at 100 ppm to culture medium 
recommended for realizing the best results. 
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INTRODUCTION 
Olive (Olea europaea L.) is an important crop 

grown basically throughout the Mediterranean 
region (Zohary and Spiegel-Roy, 1975) then 
spread wildly to different climatic regions around 
the word (Connor, 2005).Olive trees is commonly 
propagated by different ways such as leafy cutting 
under mist, but its rooting ability differs due to 
cutting season (Hartman et al., 2002). Tissue 
culture techniques are being extensively used for 
rapid clonal propagation of olive trees and as the 
consequence demand for olive trees is increasing 
it might provide an adequate supply of plants in a 
short time, for formational and international 
markets (Breton et al., 2008 and Hassan et al., 
2016). Micro propagation is used commercially to 
propagate several species. Although micro 
propagation has been improved considerably for 
some olive cultivars but it still has problems in 

commercial applications. The role of in vitro 
rooting of micro shoots is influenced by different 
factors such as juvenile or mature origin of the 
micro shoots, the type of auxin and its 
concentrations such as naphthalene acetic acid 
(NAA) & indole butyric acid (IBA) as well as 
rooting potential of the genotype (Taha et al., 
2016).The auxin NAA has been used successfully 
for olive rooting (Zacchini and Deagazi, 2004). 
Addition of putrescine to the culture medium 
enhanced rooting of explants of some olive 
cultivars (Rugini et al., 1993). The best number of 
roots per micro shoot and rooting percentage of 
olive occurred when cultured on olive medium 
with 30 µM putrescine (Grigoriadou et al., 2002). 
The maximized proliferation of date palm was 
achieved when the explants cultured on MS 
modified medium with glutamine (Baiea 2002, and 
Sharon and Shankar, 1998). This study aimed to 
determine the effect of different putrescine and 
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glutamine concentrations on in vitro proliferation 
and rooting of Coratina olive shootlets. 

MATERIALS AND METHODS 
This study was carried out at Biotechnology 

and Micro propagation Lab, Pomology Dept. and 
Tissue Culture Technique Lab, Central Labs 
Building, National Research Centre, during the 
period from 2017 to 2018. 

Shoot tip of olive (Coratina cv.) delivered from 
the establishment stage were cultured individually 
on olive medium (OM) as a basal medium (Rugini, 
1984) supplemented with 2.0 mg/L 6-
Benzylaminopurine (BAP), 30.0 g/L sucrose and 
7.0 g/L agar. The pH of the media was adjusted to 
5.7 and media were autoclaved at 121°C and 15 
Ib/in2 for 15 minutes. The culture explants were 
incubated under 16 hours of artificial light 
(florescent light at 30 µM/sec) and 8 hours of 
darkness at average temperature of 25 + 3°C. 
Thus, the following experiments were carried out: 

1- Proliferation stage: 
Putrescine and glutamine were added at 50 

and 100 ppm to OM medium supplemented with 
BAP at 2.0 mg/L. Necrosis, shoot number, shoot 
length, leaf number, growth vigor and proliferation 
parameters were determined. 

2- Rooting stage: 
Putrescine and glutamine at 50 and 100 ppm 

were used on OM medium supplemented with IBA 
at 2.0 mg/L. Necrosis, root percentage, number of 
roots, root length and greening were determined. 

Data and Calculations: 
Scores were given for necrosis, growth vigor, 

proliferation and greening as follows: Negative 
results = 1; below average = 2; average =3, above 
average = 4 and excellent = 5 according to Pottino 
(1981). Also, shoot number (numbers), shoot 
length (cm), leaf number (numbers), root number 
(numbers), root length (cm) and rooting (as 
percentage) were determined. Treatments were 
arranged in a completely randomized design. 
Each treatment was replicated three times 
according to Snedecor and Cochron (1980), each 
replicate involved 5 Jars. The obtained data were 
statistically analyzed and the means were 
differenced according to Duncan multiple range 
test 1% level (Duncan, 1955). 
 
RESULTS AND DISCUSSION 

1- Proliferation stage: 
Data in Table (1) Figure (1) show the effect of 
using putrescine and glutamine on Coratina olive 
shoots at proliferation stage. It is obvious that 
addition of higher concentration (100 ppm) of 
putrescine or glutamine to the culture medium 
was valuable. They significantly reduced necrosis 
and improved growth vigor and proliferation in 
comparison with the lower concentration. 
Meanwhile, supplementation of the culture 
medium with putrescine at 50 ppm levels 
maximized number of shoots significantly while 
only 100 ppm level of glutamine significantly 
increased shoot length in relation to the other 
concentrations used under study. On the other 
hand, the number of leaves was not statistically 
affected by the two different amino acids 
concentrations under study. Generally, the above 
results can recommend that both putrescine and 
glutamine at higher concentration (100 ppm) gave 
the highest growth and proliferation for Coratina 
olive shoots. Also, culturing of olive explant on 
medium supplemented with glutamine (100 ppm) 
encouraged the highest shoot number. These 
results are somewhat going in line with the 
findings of Baiea (2002) and Sharon and Shanker 
(1998). They found that higher concentration of 
glutamine (100 ppm) encouraged growth and 
proliferation of date palm explants. Moreover, 
Shaheen et al., (2009) observed that amino acids 
type and quantity that used in the medium had a 
significant effect on stimulate of green shoot 
meristems of sugarcane. Also, they explained that 
amino acids play an important role as a source of 
nitrogen in organic  form as well as it is utilized in 
restructuring of dividing cells so it stimulates 
callus tissue to differentiate through restructuring 
the cells by synthesizing the cell wall. Also, RNA 
levels of gene encoding cell wall specific glycine 
rich proteins (GRPs) have been existed highly in 
differentiating cells (Sato et al., 1995) for these 
reasons amino acids presence in the medium may 
promote the shoot cloning. 

Rooting stage: 
Data in Table (2) and Figure (2) verify the effect of 
putrescine and glutamine at two concentrations on 
rooting parameters of Coratina olive shootlets 
after 6 weeks. It is quite evident that 
supplementation of culture medium with 100 ppm 
putrescine caused a significant decrease of 
necrosis and increase of rooting percentage and 
greening parameters. 
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Table (1): Effect of putrescine and glutamine at two concentrations on growth and proliferation 
parameters of Coratina olive shoots after 6 weeks. 
 

Proliferation 
(score) 

Growth 
Vigor 

(score) 

Leaf 
number 

(Number) 

Shoot 
length 
(cm) 

Shoot 
Number 

(number) 

Necrosis  
(score) 

Parameters 
 

Treatments 

1.09 D 1.30 B 13.33 A 11.00 B 1.50 B 4.40 A 
Putrescine   50 

ppm 

3.30 B 3.01 A 12.00 A 10.00 B 3.10 A 2.50 C 
Putrescine 100 

ppm 

1.40 C 1.36 B 13.33 A 11.33 B 2.00 B 3.60 B 
Glutamine 

50ppm 

4.31 A 3.20 A 12.00 A 15.30 A 1.60 B 1.30 D 
Glutamine 
100ppm 

 
            Means followed by the same letter are not significantly different from each other at 1% level. 
 
 

 
 
Figure (1). Effect of putrescine and glutamine at two concentrations on growth and proliferation 
parameters of Coratina olive shoots after 6 weeks. A: Putrescine at 50 ppm, B: Putrescine at 100 
ppm, C: Glutamine at 50ppm,   D: Glutamine at 100ppm. 
 
 
Table (2): Effect of putrescine and glutamine at two concentrations on rooting parameters of 
Coratina olive shootlets after 6 weeks. 
   
 

Greening 
(score) 

Root length 
(cm) 

Rooting number 
(number) 

Rooting 
(%) 

Necrosis 
(score) 

Parameters 
 

Treatments 

1.20 D 4.90 A 3.50 B 52.63 BC 4.43 A 
Putrescine 

50 ppm 

3.30 A 4.87 A 5.90 A 68.40 A 1.30 D 
Putrescine 
100 ppm 

1.39 C 3.72 B 4.00 B 50.00 C 3.60 B 
Glutamine 

50ppm 

2.90 B 5.00 A 6.50 A 60.33 AB 2.50 C 
Glutamine 
100ppm 

 
              Means followed by the same letter are not significantly different from each other at 1% level. 
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Figure (2). Effect of putrescine and glutamine at two concentrations on rooting parameters of 
Coratina olive shoots after 6 weeks. A: Putrescine   50 ppm, B:Putrescine 100 ppm, C:Glutamine 
50ppm,   D:Glutamine 100ppm 
 
Similarly, rooting percentage was increased by 
the addition of 100 ppm putrescine in the rooting 
medium to reach 68.40%.While number of roots 
per shoot was increased by the addition of 100 
ppm putrescine or glutamine in the rooting 
medium to 5.90 and 6.50, respectively. However, 
addition of 50 or 100 ppm putrescine 
concentration as well as 100 ppm glutamine 
significantly increased root length in relation to 50 
ppm glutamine. The aforementioned results 
summarized that addition of putrescine at 100 
ppm to the medium of olive cultures are 
recommended. These results are in harmony with 
the findings of Rugini et al., (1993), Grigoriadou et 
al., (2002) and (2003). They found that putrescine 
at 100 ppm gave the highest average root number 
and percentage of rooted olive shoots. 
Afonso et al., (2002) reported that a positive 
correlation between polyamine accumulation and 
the induction of adventitious roots by auxin has 
been observed in numerous woody species. 
Generally, media components including amino 
acids have been reported to have important 
functions on tissue culture systems of certain 
species (Shaheen et al. 2009; Benson, 2000; Liu, 
1993). It has been employed that amino acids 
acted as organic nitrogen source in tissue cultures 
of several species as alfalfa, maize, sorghum, 
pineapple, rice and other monocots to stimulate 
somatic embryogenesis and regeneration (Skokut 
et al., 1985; Claparols et al., 1993; Rao et al., 
1995; Hamasaki et al., 2005; Grewel et al., 2006). 
A positive impact of organic nitrogen has been 

suggested in comparison to that of inorganic 
sources to improve mobility of the former at a 
lower energy cost than the later (Kim and Moon, 
2007).  

CONCLUSION 
Our results indicated that, presence both of 

(putrescine and glutamine) in culture media giving 
the highest rate of shoot proliferation of olive 
explants and putrescine was recommended for 
rooting stage.  
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