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The differential response of five olive genotypes was executed to air layering during July, 2016 at Olive 
Research Farm Sangbhatti, Swabi, Pakistan. Five genotypes i.e Pendalino, Coranica, Chetoui, Leccino 
and Local variety, which were subjected to air layering in RCBD (Randomized Complete Block Design) 
with three replications. Results revealed significant differences in days to callus development, number of 
roots plant-1, root length, root diameter, root weight and days to rooting. The Chetoui and Leccino shows 
maximum root length, root weight, while lowest results were observed for other selected cultivars. 
Chetoui is even better than Leccino in producing thick roots. These results indicates that Chetoui 
performance was best for the observed parameters among the selected genotypes of olive in response 
to air layering, therefore it is recommended to be the best propagated variety through air-layering. 
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INTRODUCTION 

Oleaeuropea L. belongs to family Oleaceae 
and is under cultivation from ancient times as   
recorded from history and it is originated from 
eastern Mediterranean area (Zohary et al. 2012). 
Later on, it was commercialized in Italy, Spain and 
North Africa but its cultivation was confined to 
Iraq, Iran and China in Asia (Simmonds, 1976). 
Olive is evergreen having 4-5 m high trunk an 
erect branches. Pattern of leaves are lanceolate 
having 3 to 8 cm length and 0.4 to 1.3 cm width. 
Flower is 4-6 mm length, inserted on the pedicel 

or beneath the calyx. Its fruit is drupe having 5-7 
mm diameter and 9-11 mm length, green to 
reddish brown when unripe and then become 
purplish black when ripened. Its pulp is sweet to 
slightly bitter in taste (Medial et al. 2001). 

Asexual propagation is the method that 
includes cutting, budding, grafting and air-layering 
(Wilson, 1920). Air layering is a method that was 
originated by the Chinese several centuries ago. 
In this method, the aerial branches stayed with 
parent plants for rooting. This method is used for 
those plants propagation, which have problem in 
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root production. Media with some fertilizer can 
promote seedling, branching growth and survival 
(Sileshi et al. 2007).The Olive is mostly 
propagated through air layering because it takes 
comparatively less time than other methods. In air 
layering, shoot is not buried in soil, but a small cut 
is produced in a shoot and then sphagnum moss 
is wrapped through polythene around the 
wounded portion. In this, the stem is still attach to 
mother plant and due to the presence of many 
leaves on stem, these makes photosynthates and 
hence layer produces adventitious roots (Haissig, 
1984 and 1986).The wounded portion is reveal to 
air and can develop roots after some time. 

Olive fruit is a rich source of vitamin E, large 
amount of sodium and also contains 75% water, 
4% carbohydrates and 1% protein (Visioli et al. 
1999). Black olives are a good source of iron, 
which is important for the transport of oxygen in 
red blood cell and also help in immunity (Manna et 
al. 2002). Nowadays, fruit and oil of olive not only 
supply essential nutrients to human body but also 
plays an important role in uplifting of a country’s 
economy (Uylaser et al. 2008). It also contains 
copper, which is an essential mineral and is often 
lacking in the typical western diet. 

Performance of each variety is different from 
place to place. Therefore, varietal performance of 
different olive cultivars to air layering technique 
was studied at agro climatic conditions of Swabi 
region. The aim of this study was to find out the 
best genotype(s), which can easily be propagated 
through air layering 
  
MATERIALS AND METHODS 

This experiment was conducted at Olive 
Research Farm Sangbhatti, Swabi, Pakistan. Five 
different varieties Pendalino, Leccino, Coranica, 
Chetoui and Local variety (check).The experiment 
was performed in Randomized Complete Block 
Design (RCBD) with three replications. Sixteen 
air-layers were practiced in each variety of olive 
trees, so single replication had 80 air-layers. 

Single factor and treatment was used in this 
experiment. Initiation of roots in olive cultivar 
Chetoui branches a circular strip of bark having 
3cm size was completely removed just below the 
buds from one-year-old shoots and then prepared 
media was wrapped around layered branches,, 
covered with polyethylene sheets. Data were 
collected after 20 days. The plants marked for the 
analysis were seven years of age. A substantial 
mass of all around arranged selected variety was 
firmly wrapped around layered branches promptly 
after the expulsion of bark to diminish dampness 

misfortune or moisture loss from the opened bit. 
Data was measured after following 18 days. The 
branches, which indicated effective development 
of callus in different variety, were cut carefully 
beneath the layered portion from parent plants 
and data was recorded. After 20 days when a 
good root system had formed, the branches were 
cut below the layering and data were recorded for 
different parameters accordingly. All other cultural 
practices were kept uniform for all the treatments 
during this course of experiment. Data were 
recorded for the traits like, days to callus 
development, days to rooting, number of roots 
plant-1, root length, root diameter and root weight. 

Data was analyzed through statistical 
software, Statistix.8.1. Results depicted significant 
differences so least significance difference (LSD) 
test was also used for means comparisons to 
identify the significant components of the 
treatment means (Steel et al. 1980).  
 
RESULTS AND DISCUSSION  

Days to callus development 
The growth media in different olive cultivars 

effectively influenced callus formation (Fig. 1).  
Results revealed that callus induction frequencies 
are comparatively much higher in varieties 
Pendalino and Coranica, which took statistically at 
far time for callus formation, while the remaining 
cultivars took relatively less time. (Table1)  
Table 1: Replicated data for days to callus 
formation with mean of each cultivar: 
 

Cultivar R1 R2 R3 Mean 

Pendolino 29 26 30 28.33 a 

Coranica 26 25 29 26.67 a 

Chetoui 22 21 19 20.67 b 

Leccino 24 22 20 22.00 b 

Local varity 24 23 22 23.00 b 

 

 
Figure 1: Days to callus formation of different 
cultivars of olive. 
 Mean with different letters are significantly different 
(5% level of significance), CV= 7.39 and LSD=3.36. 
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These results are in lined to the findings of Sileshi 
et al. 2007, stated that regeneration capability of 
every cultivar is different due to their genetic and 
physiological characters.( 

Days to Rooting 
Days to rooting were significantly influenced 

by various types of olive cultivars (Fig. 2). The 
highest days to rooting were recorded in cultivar 
Leccino (61.667 days) which was statistically at 
par with Coranica and then followed by Pendalino 
(59 days). Lowest days to rooting were recorded 
for local variety (52.667 days) which was 
statistically similar to Chetoui (53.667 days). 
Results recorded were almost similar to findings 
of Afzal et al. 2017, just different results were 
recorded for Chetoui cultivar(Table 2). This 
variation in the sprouting can be due to the fact 
that cultivar sprouted earlier or later depending 
upon length of cuttings and nature as reported by 
Awan et al. 2012. In the light of above discussion, 
different results can be obtained from cultivated 
and wild olive propagating materials. 
 
Table 2:  Replicated data for days to rooting 
with mean of each cultivar: 

Cultivar R1 R2 R3 Mean 

Pendolino 57 56 56 53.33 bc 

Coranica 60 56 61 59.33 ab 

Chetoui 54 53 56 57.00 c 

Leccino 63 62 60 61.67 a 

Local varity 52 55 52 52.33 c 

 

 
 
Figure 2: Days to rooting of different cultivars 
of olive.  
Mean with different letters are significantly different (5% 
level of significance), CV= 3.31 and LSD= 3.53 

Number of Roots Plant-1 
The number of roots per plant had shown 

significant differences in response to different 
olive cultivars as presented in Figure 3. After data 
analysis, best-performed cultivar was Chetoui (10 

roots plant-1) which was statistically at par with 
Leccino (8.667 roots plant-1) while remaing three 
cultivars (Pendalino, Coranica & Local) have 
minimum and statistically similar number of roots 
plant-1. These varietal differentiation is due to the 
variation in adaptation of every cultivar to a 
specific agro-climatic conditions (Rehman et al. 
2002). Chetoui adjusted itself to Swabi climate 
and hence produced maximum number of roots 
plant-1.(see Table 3) 
 
Table 3: Replicated data of number of roots 
with mean of each cultivar: 

 R1 R2 R3 Mean 

Pendolino 4 2 5 3.67 b 

Coranica 4 6 3 4.33 b 

Chetoui 5 10 12 10.00 a 

Leccino 8 4 10 8.67 a 

Local variety 5 4 8 5.33 b 

 

 
 
Figure 3: Number of roots plant-1 of different 
varieties of olive.  
Mean with different letters are significantly different (5% 
level of significance), CV= 25.83 and LSD= 3.11 

Root Length (cm) 
Root length influenced by growing of different 

varieties (Figure 4). Analysis of variance showed  
that longer roots were noticed in Chetoui (4.63 
mm) which was almost statistically equal to 
Leccino (3.90 mm) and then followed by Local 
cultivar (3.63 mm). Shortest route length was 
observed in Coranica (2.57 mm) which was 
statistically at par with Pendalino (2.1 mm). Root 
length grows down and is very effective in 
captivating moisture and nutrient for plant growth 
and development.(Table 4) The results showed 
contradiction with the results of Afzal et al. 2017 
only for Pendalino, who recorded maximum root 
length for Pendalino.  
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Table 4: Replicated data for days to root 
length with mean of each cultivar: 
 

 R1 R2 R3 Mean 

Pendolino 1.5 2.7 2.1 2.10 c 

Coranica 2.2 3.5 2 2.57 c 

Chetoui 4.9 4.6 4.4 4.63 a 

Leccino 3.4 4.3 4 3.90 ab 

Local varity 3.1 3.7 4.1 3.63 b 

 
 
Figure 4: Root length of different cultivars of 
olive 
.Mean with different letters are significantly different 

(5% level of significance) CV= 13.75 and LSD= 0.87 

Thus, it may be found that root length of a 
cultivar may vary depending upon their resistance 
to moisture stress and adoptability to the agro-
climatic conditions. 

Root Diameter (mm) 
The results regarding root diameter in 

response to different cultivars were presented in 
Figure 5. Significant differences were observed in 
different olive cultivar for root diameter. Thickest 
root (1.39mm) was recorded in treatment Chetoui, 
while the thinner root was observed in cultivar 
Pendalino, which is (1.15mm). These results 
showed that for healthy root development, the 
best variety is Chetoui.( Table 5)The narrow root 
diameter find may be possibly due to a high 
rainfall and low temperature because of harsh and 
cool weather, which affect the root diameter 
(Shakir et al. 2004). 
 
Table 5:  Replicated data for root diameter with 
mean of each cultivar: 

 R1 R2 R3 Mean 

Pendolino 1.13 1.21 1.11 1.15 d 

Coranica 1.29 1.22 1.15 1.22 cd 

Chetoui 1.33 1.45 1.40 1.39 a 

Leccino 1.32 1.40 1.35 1.32 ab 

Local varity 1.33 1.25 1.25 1.27 bc 

 

 
Figure 5: Root diameter (mm) of different 
varieties of olive.  
Mean with different letters are significantly different (5% 
level of significance) CV= 4.18 and LSD= 0.10 

Root Weight (g) 
The data for the root weight has shown in 

Figure 6 and ANOVA showed high significant 
differences for this trait. The heaver roots (0.67g) 
were recorded in chetoui which were statistically 
identical to leccino and local cultivar while the 
lighter roots were found for pendalino (0.27g). It 
shows that the local variety performed better than 
pendalino and coranica supported by the findings 
of Eman et al., 2007. (Table 6)As mentioned in 
above parameters, chetoui and leccino have more 
root length and diameter which ultimately leads to 
heaver roots. 
 
Table 6: Replicated data for root weight (gm) 
with mean of each cultivar: 

 R1 R2 R3 Mean 

Pendolino 0.22 0.27 0.32 0.27 c 

Coranica 0.32 0.45 0.25 0.34 bc 

Chetoui 0.78 0.65 0.98 0.80 a 

Leccino 0.65 0.60 0.45 0.57 b 

Local varity 0.48 0.55 0.35 0.46 bc 

 

 
Figure 6: Root weight of different varieties of 
olive.  
Mean with different letters are significantly different (5% 
level of significance), CV= 25.12 and LSD= 0.23. 
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CONCLUSION 
The following conclusions were drawn from 

our findings:  
Based on results of this study, Pendalino and 

Coranica took relatively less time for callus 
formantion but were not productive for other 
parameters. Chetoui and Leccino took less day’s 
roots to rooting and recorded maximum root 
length, root weight as compared to other cultivars. 
Root diameter was maximum for Chetoui cultivar. 
It has been concluded that Chetoui and Leccino 
responded well to air layering and Chetoui 
performed even better. 

Recommendations  
Based on our findings, in the area with 

sufficient water availability, Chetoui and Leccino 
cultivars should be propagated through air 
layering to obtain maximum number of plants. 
Among these two cultivars, Chetoui is the 
recommended cultivar to obtain the best 
morphological characters.  

Novelty Statement 
As Pakistan import olive and its products from 

different countries. Maximum land of Pakistan is 
suitable for olive cultivation but we have limited 
planting materials. The main problem in olive is its 
propagation. So, this experiment revealed that 
which cultivar is productive in a sense of 
propagation. 
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