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This research was conducted to study the influence of exogenous hormones on the rooting capacity of 
semi-hardwood cuttings of four olive cultivars. Cuttings were prepared and treated with indole-3-acetic 
acid (IAA), indole-3-butyric acid (IBA) or a-naphthalene acetic acid (NAA), at 2000 or 4000 mgL

-1
 and 

rooted in the nursery of the Biotechnology Center, Ministry of Science and Technology in a Complete 
Randomized Design (CRD). The results showed that there were significant differences in the rooting 
percentage of the cultivars. The local olive cultivars Ashrasy and Khdary are hard to root compared with 
the newly introduced Coursaky and Frinto cultivars. Moreover, IBA is the best treatment for rooting semi- 
hardwood cuttings in 85% at 4000 mgL

-1
 and 75% at 2000 mgL

-1
 compared with the lowest percentage 

of 25% for IAA at 2000 mgL
-1

 percentage and 37.5% at 4000 mgL
-1

. Hormones showed great effect on 
the number of roots and their length. IBA at 4000 mgL

-1
 gave the highest number and the longest roots 

in all the cultivars compared with the other treatments.  IBA at 2000 mgL
-1

 could also be used for rooting 
Coursaky and Frinto cultivars which was not significantly different than IBA at 4000 mgL

-1
 in all the 

studied parameters. 
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INTRODUCTION 
Olive (Olea europaea L.) belongs to the genus 
Olea, which is one of the important fruit trees of 
the Oleaceae family. The trees are evergreen 
subtropical plants which have been cultivated 
widely in the Mediterranean region for centuries. 
Olive can be propagated by seeds, however the 
plant is cross pollinated and the seedlings from 
ovules are not true to type. Thus, to avoid genetic 
changes the conventional propagation method is 
by suckers, cuttings or grafting. Most of the 
cultivars with preferred characteristics produce 
few suckers and cuttings required 6- 8 weeks for 
rooting while stem cuttings required 10 -12 weeks 
(Denney and Mc Eachern, 1984). The efficiency of 
this method is very low and required long time. To 

overcome these problems, olive breeders are 
using different treatments to reduce the time for 
rooting. Auxins have been used for many years to 
promote root initiation in woody plants cuttings 
(Basu et al., 1970, Serrano et al., 2002, Wiesman 
and Markus, 2002). Pio et al. (2005), Ayoub and 
Qrunfleh (2006) found that free auxins are 
increases in the rooting zone prior to rooting. 
Plant growth regulators at different concentrations 
have been used successfully to enhance rooting 
of some olive cultivars (Rahman et al., 2002, 
Serrano et al. 2002, Pio et al. 2005). However, 
some olive cultivars fail to initiate roots even with 
auxin treatments (Bartolini et al., 2008).  
The Iraqi environment is suitable for olive trees 
growth and there are several local cultivars. 
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Recently, new cultivars were introduced for olive 
oil and fruits by the Ministry of Agriculture. To 
reduce the time for the propagation and the 
establishment of olive trees, this study was 
conducted to select the best growth regulator to 
enhance rooting of semi woody cuttings of two 
local and two newly introduced olive cultivars. 

 
MATERIALS AND METHODS 
       Two local olive cultivars Ashrasy and Khdary 
and two newly introduced Coursaky and Frinto 
cultivars were purchased from The Ministry of 
Agriculture and they were grown in the garden of 
the Agriculture research Center of the Ministry of 
Science and Technology as a source for this 
study. The experiment was conducted in the 
Nursery of the Genetic Engineering Dep. of the 
Ministry of Science and Technology. Semi- 
hardwood branches were selected and cut from 
the mother plants. The branches were washed 
with tap water before cuttings preparation. 
Cuttings of 3-4 mm diameter and 10 cm length 
with 2-4 leaves were treated with different 
concentrations of three growth regulators indole-
3-acetic acid (IAA), a-naphthalene acetic acid 
(NAA), indole-3-butyric acid (IBA) by dipping them 
for 10 seconds (Figure 1).  
 

 
 
Figure 1. Olive cuttings treated with different 
growth regulators  
The concentrations were (0, 2000 and 4000 mgL

-

1
) which were mixed with pure Ethanol and 

Fungicide (Figure 1). After the treatment with 
growth regulator the cuttings were grown in pots 
of 10 X 15 cm filled with peat moos. The pots 
were arranged in complete randomized design 
(CRD) with 3 replications and 15 cuttings per 
treatment. Data were recorded after 3 months 
which included rooting percentage, number of 
roots per cutting and length of roots per cutting. 
The parameters were analyzed using GeneStat 
and the means were compared by LSD at (P < 
0.05). 

 
RESULTS AND DISCUSSION 

The results showed that no roots were 
developed in the control treatment except on few 
cuttings; therefore it was excluded from the 
statistical analysis. Variations were found among 
the cultivars in all the studied parameters (Figure 
2). Significant differences were found among the 
cultivars in the rooting percentages of the semi 
woody cuttings (Table 1).  Frinto cultivar gave the 
highest percentage of rooting which was 61.67% 
which was not significantly different from the 
Coursaky 56.67%. However, both of them are 
significantly different than the other two cultivars 
in the rooting percentage. On the other hand, the 
auxin type showed great effect on the rooting 
percentage. IBA at 4000 mg L 

-1
  was significantly 

different than all the treatments with rooting 
percentage reached 85% followed by IBA at 2000 
mg L 

-1
  75%. The lowest rooting percentage was 

recorded for IAA at 2000 mg L 
-1

 which was 25%. 
For the interaction between the cultivars and the 
auxins, the results showed that Frinto and 
Coursaky treated with IBA at 2000 mg L 

-1
 or 4000 

mg L 
-1  

recorded the highest rooting percentage 
which were significantly different than the other 
treatments except the cultivars Ashrasy and 
Khdary treated with IBA 4000 mg L 

-1
. 

 Moreover, the results showed that lowest 
number of roots was recorded from Ashrasy 
cultivar which was significantly less than the other 
three cultivars under investigation (Table 2). 
However, there was significant effect for the 
auxins on the number of roots per cuttings. IBA at 
the two concentrations was significantly different 
than the other treatments. The highest number of 
roots was recorded for IBA 4000 mg L

-1
 treatment 

15.33 roots/ cuttings and the lowest was for IAA 
2000 mg L

-1
 1.67 roots/ cuttings (Table 2).  

The interaction analysis between the auxins 
and the cultivars showed that all the cultivars 
treated with IBA 4000 mgL

-1
 and Frinto treated 

with IBA 2000 mgL
-1

 were significantly different 
than the other interactions. The highest number of 
roots was recorded for Coursaky treated with  

 
IBA 

4000 mgL
-1

 and the lowest was for Ashrasy and 
Khdary treated with IAA 2000 mgL

-1
 (Table 2).   

The average root length was varied among the 
cultivars (Table 3). Frinto recorded the highest 
followed by Coursaky and both are significantly 
different than the other two cultivars. Noticeable 
effect for the auxin treatments was found on the 
average root length with the longest roots 
recorded for IBA 2000 mgL

-1
 followed by IBA 4000 

mgL
-1
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Table 1. Effect of auxins on the cuttings rooting percentage of four olive cultivars 

AUX 
 
CUL   

Auxins (mg L 
-1

) Means 

IAA 2000 IBA 
2000 

NAA 
2000 

IAA 
4000 

IBA 
4000 

NAA  
4000 

Coursaky 30.00 90.00 40.00 30.00 90.00 60.00 56.67 

Frinto 30.00 90.00 60.00 60.00 90.00 40.00 61.67 

Ashrasy 20.00 50.00 20.00 20.00 80.00 20.00 35.00 

Khdary 20.00 70.00 40.00 40.00 80.00 50.00 50.00 

means 25.00 75.00 40.00 37.50 85.00 42.50  

L.S.D 0.05 Cultivar = 6.11     Auxin = 7.49      Cultivar X Auxin = 14.98 

 
Table 2. Number of roots of four olive cultivars as affected by auxins 

AUX 
 

CUL   

Auxins (mg L 
-1

) means 

IAA  
2000 

IBA 
 2000 

NAA 
 2000 

IAA  
4000 

IBA 
4000 

NAA 
 4000 

Coursaky 1.67 10.00 7.00 2.33 17.00 6.00 7.33 

Frinto 2.33 15.00 4.00 9.00 15.33 5.00 8.44 

Ashrasy 1.33 5.00 2.00 2.00 14.33 1.00 4.28 

Khdary 1.33 10.67 6.00 6.00 14.67 6.00 7.44 

means 1.67 10.17 4.75 4.83 15.33 4.50  

L.S.D 0.05 Cultivar = 1.68             Auxin = 2.06            Cultivar X Auxin = 4.13 

 

 

 
Figure 2. Rooted cuttings from different treatments; variations in the number and length of roots 

 
Table 3. Average root length of 5 cuttings (cm) of four olive cultivar as affected by auxins 

AUX 
 

CUL   

Auxins (mg L 
-1

) means 

IAA 
2000 

IBA 
2000 

NAA 
2000 

IAA 
4000 

IBA 
4000 

NAA 
4000 

Coursaky 0.47 9.70 0.97 1.90 9.80 2.20 4.17 

Frinto 2.90 9.93 2.00 4.87 7.37 0.70 4.63 

Ashrasy 0.57 5.60 1.20 1.63 7.30 0.53 2.81 

Khdary 0.67 4.07 2.50 1.80 1.63 1.30 1.99 

means 1.15 7.32 1.67 2.55 6.52 1.18  

L.S.D 0.05 Cultivar = 0.72      Auxin = 0.89     Cultivar X Auxin.= 1.78 
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and both are significantly different than the other 
treatments. Analysis of the interaction effect on 
the average root length showed that the longest 
roots were recorded for Frinto treated with IBA 
2000 mgL

-1
 followed by Coursaky treated with IBA 

4000 and 2000 mgL
-1 

and those interactions are 
significantly different than the other interactions. 
The shortest roots were recorded for Coursaky 
treated with IAA 2000 mgL

-1
 (Table 3).  

 
DISCUSSION 
       Stem cutting is simple, fast and economic 
method for mass production of vegetative 
propagated trees. Meanwhile it conserves the 
genetic content of the plant and produce true to 
type trees. In the past, hardwood cuttings were 
used which require old plants with a lot of 
branches. Later, they were replaced by semi 
hardwood cuttings which can be obtained from 
one year old tree or branches and thus reducing 
the time for the establishment of the new trees. 
This method has been used for olive propagation 
in many countries since the establishment of the 
technique by Hartmann in the mid-forties of the 
last century (Hartmann, 1946). In the current 
study semi hardwood were used as starting 
material for the establishment of olive trees to 
spread the newly introduced cultivars.  
         Rooting ability of olive semi hardwood 
cuttings is very low and olive cultivars varied in 
their rooting capacity (Fabbri et al., 2004; 
Wiesman and Lavee, 1995). Some cultivars are 
classified as hard-to-root and others are easily- to- 
root (Sebastiani and Tognetti, 2004; Hegab, 2010; 
Vemmos, and Roussos, 2012). Variation in the 
rooting capacity of the cultivars under 
investigation is very noticeable. The control 
treatment of all the cultivars recorded very low 
rooting percentage. This result is in agreement 
with the results found by Hechmi et al., (2013). 
   The local cultivars in the present 
study showed less rooting ability than the new 
cultivars with the addition of different hormones. 
Thus, Ashrasy and Khdary might be classified as 
hard to root cultivars compared with Coursaky and 
Frinto cultivars.  Exogenous hormones have been 
used to stimulate adventitious root formation in 
olive Semi-woody cuttings (Bartolini and Ministro, 
1981; Turkoglu and Durmus, 2005).  Even with 
the addition of hormones, hard to root cultivars 
show very low response for rooting ability 
(Wiesman and Lavee, 1995; Vemmos and 
Roussos, 2012).   
 Treating Semi-woody cuttings with auxins 
is one of the most effective approaches to 

increase the rooting ability of many species 
(Avidan and Lavee, 1978; Turkoglu and Durmus, 
2005; Isfendiyaroglu and Ozeker, 2008, 
Isfendiyaroglu, 2016). Several studies showed 
that free auxins are accumulated in the bases of 
cuttings (Pio et al., 2005; Ayoub and Qrunfleh 
2006). Such accumulation stimulates initiation of 
adventitious roots and cell division of root 
primordial. The results of the present study 
showed variations in the rooting percentage of the 
cuttings under the influence of different hormones. 
IAA treatment in both concentrations recorded the 
lowest rooting percentage followed by NAA. Low 
rooting percentage with NAA treatment is reported 
by other researchers (Isfendiyaroglu and Ozeker, 
2008). Moreover, the results indicated that IBA at 
4000 mgL

-1
is the best for rooting all the studied 

cultivars. This result is in agreement with the 
results reported by several researchers (Wiesman 
and Lavee, 1995; Sebastiani and Tognetti, 2004; 
Gerrakakis and Ozkaya, 2005; Asl Moshtaghi and 
Shahsavar, 2011).  
         Moreover, auxins affected the number of 
roots as well as their length. IBA at 4000 mgL

-1
 

recorded the highest number of roots in all 
cultivars while IBA at 2000 mgL

-1
 recorded high 

number of roots only in Frinto cultivar. The last 
treatment also recorded the longest roots in 
Coursaky and Frinto. Several studies reported 
similar results indicating the positive effect of IBA 
on the number and length of the roots in different 
species (Sharma and Aier, 1989; Sebastiani and 
Tognetti, 2004). 
      IBA is a synthetic auxin which has been used 
for rooting of many plant species because it is 
stable and non-toxic to plant. It has great effect on 
cell elongation and division (Hartmann et al., 
2002). 
 
CONCLUSION 
In conclusion, this study showed that there are 
significant differences among the cultivars in the 
rooting capacity. The local olive cultivars (Ashrasy 
and Khdary) have less rooting capacity than the 
newly introduced (Coursaky and Frinto) cultivars. 
Moreover, IBA at 4000 mgL

-1
 is the best treatment 

for semi- hardwood cuttings which gave high 
rooting percentage, high number of roots and 
longer roots compared with the other treatments. 
IBA at 2000 mgL

-1
 could be used for rooting 

Coursaky and Frinto cultivars. 
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