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Abstract: Olive is one of the major oil seed crops that are very popular around the world due to its
physicochemical and health properties. As it is so popular, Olive can play an important role in the economy of
a country and thus best practices can increase production per plant. Therefore, an attempt has been made to
test the effect of three grafting times (June, July and August) and olive cultivars (Frantoio, Moresca, Biancolella
and Leccino) on the production of Italian olives. The study was carried out at Agriculture Research Institute
Tarnab, Peshawar-Pakistan during the summer of 2012. The various growth parameters (such as, sprouting
percentage, number of sprouts, sprout length, number of leaves and days to sprout) were recorded from the
time after grafting. The highest number of sprouts, sprouting percentage and days to sprout was observed in
plants grafted in July, whereas, the maximum length of sprouts and leaves per sprout was noticed in plants
grafted in June. Plants of Biancolella cultivar grafted in August took fewer days to sprout compared to other
treatments. In general the Italian olive cultivar, Frantoio performed well among the other cultivars and hence
concluded that Frantoio is a good scion to be grafted in July in Peshawar-Pakistan.
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INTRODUCTION produce high quality food for consumers. Beside the

The olive (Olea europaea L.) belongs to a family with high yield and resistance to biotic and abiotic
Oleaceae and is a medium size tree. The size, canopy stresses is of prime importance to growers. Vegetative
density and color of the wood of olive cultivars changes propagation  [3,  4]  with  applying  of growth regulators
with growing conditions. The adult leaves are simple and [5, 6] is widely used method in olive. Like most of the
elliptical or lanceolate shape, with a length of 5 to 7 cm other fruit plants, olive propagated through grafting, can
and width 1.0 to 1.5 cm. The flower is composed of four be able to preserve the parental traits (i.e. ensure same
green sepals and four white petals, which form corolla. qualities of mother plant) [7] and are of true to type plants.
The fruit is known as drupe that is small in size with Grafting is a common and successful technique used
ellipsoidal shape. The olive tree cultivation had started in many woody plants having same species. It helps
four thousand years BC near the Dead Sea, the region plants to assists scion in sharing water and nutrients via
covering Syria, Lebanon and Israel, which later expanded roots and adapt to the environment easily [8]. To reduce
to the Mediterranean region. Olive is currently cultivated the time for commercial production of olive fruits, grafting
in almost all continents, but commercial production is is a desirable method to propagate plants which are hard
mainly done in European countries [1, 2]. to root [9]. Grafting of various olive cultivars on the wild

As the demand of agriculture in the modern era is olive root-stocks can give rise to plants that can be more
increasing, yet the adaptation of cutting edge resistant to pests/pathogens and change in the
technologies and cultural practices enables the farmers to environment. This method of olive propagation is a first

other crops or fruits, the production of new olive plants
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choice of interest because very little is known about olive RESULTS AND DISCUSSION
propagation by seeds till date [10]. Beside this, grafted
plants can get mature and bear fruit earlier than seedlings Days  to  Sprout:  The  effect  of  cultivar  and  grafting
[11]. Certainly various factors i.e. grafting methods, time   was   observed   non-significant   (Table  1).
season, root-stocks play an important role in vegetative Though, the minimum days to sprout were recorded in
propagation of olives [12]. In addition, to this, grafting of June  and  August,  respectively,  while  the  maximum
the specific cultivar at specific time during the season days  to  sprout  were  noticed in plants grafted in July.
possibly helps in high yield of quality fruits. The present The quick sprouting in various Italian olive cultivars in
study is therefore, designed to explore the impact of June and August might be due to optimum temperature
grafting time on various quality parameters of different and daylight for early sprouting in the tested plants. A
olive cultivars and consequently, aiming to standardize similar effect of light on sprouting has been reported by
olive propagation practices. Afshari et al. [13] in rapeseed. In case of different Italian

MATERIALS AND METHODS followed by Leccino, Moresca and Frantoio. The

The experiment was conducted at Agricultural might be due to the time taken by scion to get compatible
Research institute Tarnab Peshawar, Pakistan during with the root-stock. Also, early healing of the scion might
summer of 2012. The research station is located at 1178 ft. have played a role to sprout early in Biancolella, which
from sea level, summer in Peshawar starts from May to might be owing to genetic makeup. As, auxin (a plant
September. The mean maximum temperature in summer is hormone) gradient leads to a cell polarity, which is
around 40 °C (104 °F) and the mean minimum temperature necessary for growth and development  and  hence
is 25 °C (77 °F). Olive cultivars, i.e. Frantoio, Moresca, vascular  tissue regeneration [14, 15]. Our results are in
Biancolella and Leccino used as the scion on wild olive accordance with that reported by Rehman et al. [16], who
root-stock were grafted at three different times, i.e. 15  of has observed similar trend of growth and development,th

June, 15  of July and 15  of August with 30 plants per but in olive roots.th th

treatment. All the cultural practices were kept constant for
all the treatment. During the experiment the variables Number of Sprouts per Plant: The number of sprouts was
studied were sprouting percentage (measuring the number significantly affected by time of grafting and type of olive
of plants sprouted per treatment and then percentage was cultivar (Table 2). Higher number of sprouts was observed
calculated), sprout length (through measuring tape from in cv. Frantoio when grafted in July, while the cv. Leccino
base to top of the sprout), number of leaves by counting grafted in June and Biancolella in July showed lower
the leaves on each shoot and then average was calculated numbers of sprouts. The higher number of sprouts in cv.
and days to sprouting (counting the days from date of Frantoio  might  be due to the favorable time of the year
grafting until it starts sprouting). for grafting i.e. July in regard to Peshawar region.

Statistical  Analysis:  The  data  in   triplicate   (10   plants and hormones due to variations in temperature might
per replication) were statistically analyzed by using affect the number of sprouts among the plants. Recently,
randomized complete block design with 2 factors through Salik  et al. [17] observed that the effect of grafting time
SPSS program and the means were compared by using on the development of scion in oranges under arid
student’s t-test (Microsoft Excel 2010 version). conditions

cultivars, Biancolella took minimum days to sprout

differences in the days to sprouting among the cultivars

Furthermore, alterations in transport of water, nutrients

Table 1: Effect of cultivars and grafting time on days to sprout of olive during summer, 2012 at Peshawar

Cultivars

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Month Frantoio Moresca Biancolella Leccino

June 30.3 ± 0.52 28.6 ± 0.94 28.8 ± 1.36 29.5 ± 1.56a a a a

July 31.0 ± 0.59 29.3 ± 0.64 29.1 ± 1.16 29.1 ± 0.98a a a a

August 29.2 ± 0.93 30.1 ± 0.54 28.4 ± 1.06 28.9 ± 0.60a a a a

Means in each column for each treatment followed by the same letter are not significantly different (p<0.05).

Each column consists of means of triplicated data (each replicate had 10 plants) and +S.E of means.
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Table 2: Effect of cultivars and grafting time on number of sprouts of olive during summer, 2012 at Peshawar 

Cultivars

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Month Frantoio Moresca Biancolella Leccino

June 3.4 ± 0.14 3.2 ± 0.20 4.1d ± 0.22 3.1 ± 0.20c abc d abc

July 5.1 ± 0.28 2.8 ± 0.18 2.6a ± 0.08 3.2 ± 0.12e abc a abc

August 3.3 ± 0.22 3.2 ± 0.24 3.3 ± 0.12 2.6 ± 0.22bc abc abc ab

Means in each column for each treatment followed by the same letter are not significantly different (p<0.05).

Each column consists of means of triplicated data (each replicate had 10 plants) and +S.E of means.

Table 3:Effect of cultivars and grafting time on sprouting percentage of olive during summer, 2012 at Peshawar

Cultivars

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Month Frantoio Moresca Biancolella Leccino

June 84.1 ± 2.57 56.7 ± 2.95 70.8 ± 1.41 48.3a± 1.59ef ab cd a

July 92.7 ± 1.94 67.0 ± 2.38 73.1 ± 1.33 71.7 ± 2.78f cd d cd

August 68.9 ± 2.02 65.0 ± 2.15 69.1 ± 1.47 81.7 ± 1.95cd bc cd e

Means in each column for each treatment followed by the same letter are not significantly different (p<0.05).

Each column consists of means of triplicated data (each replicate had 10 plants) and +S.E of means.

Table 4:Effect of cultivars and grafting time on length of sprouts (cm) of olive during summer, 2012 at Peshawar

Cultivars

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Month Frantoio Moresca Biancolella Leccino

June 18.4 ± 0.71 12.5 ± 1.06 4.0 ± 0.17 12.6 ± 0.27g ef a f

July 10.6 ± 1.36 7.0 ± 0.52 4.2 ± 0.37 5.5 ± 0.28de cd a bc

August 17.1 ± 0.72 7.1 ± 0.25 4.2 ± 0.26 4.8 ± 0.43g d a ab

Means in each column for each treatment followed by the same letter are not significantly different (p<0.05).

Each column consists of means of triplicated data (each replicate had 10 plants) and +S.E of means.

Table 5:Effect of cultivars and grafting time on a number of leaves per shoot of olive during summer, 2012 at Peshawar 

Cultivars

------------------------------------------------------------------------------------------------------------------------------------------------------------------

Month Frantoio Moresca Biancolella Leccino

June 23.5 ± 1.07 12.7 ± 0.78 11.0 ± 1.16 24.7h ± 1.01gh cd bcd h

July 20.0 ± 1.88 15.3 ± 0.85 9.0 ± 0.44 13.3 ± 0.55fg de b cd

August 19.1 ± 1.59 7.3 ± 0.36 11.4 ± 1.00 15.0 ± 0.98efg a bcd cde

Means in each column for each treatment followed by the same letter are not significantly different (p<0.05).

Each column consists of means of triplicated data (each replicate had 10 plants) and +S.E of means.

Sprouting  Percentage:  A   significant   effect  of both the  month  of  June.  This  seasonal  or  varietal  variation
time  of  grafting  and   cultivars   on  sprouting in grafts might be linked to quantitative changes in
percentage  is  presented  in  Table 3. The cultivar carbohydrates  that  enable  the  scion  for  forming the
Frantoio  used  as  a  scion  for  graft  in  the  month  of graft union  [18].  The  cv.  Frantoio  may  develop
July shows maximum sprouting  followed  by  same vascular  tissue  in  a  graft  union  region  swiftly
cultivar  when  grafted  in the month of June, while the compared  to  other  cultivars,  which  ensures the
minimum  graft   sprouting   percentage   was  noticed in transport of water, nutrients and plant hormones thus
cv.  Leccino   grafted   followed  by  Moresca  grafted  in plant development. 
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Sprout Length: Sprout length was significantly affected 5. Centeno, A. and M. Gómez-del-Campo, 2008. Effect of
by time, cultivars and their interaction (Table 4). Sprout
length was higher in the cv. Frantoio when plants were
grafted in the month of June and August, respectively,
followed by cv. Leccino and cv. Moresca grafted in the
month of June. The cv. Biancolella showed the lower
sprout length at all grafting time (i.e. grafted in month of
June,  August  and July, respectively). The higher sprouts
length in the Italian olive cultivar, Frantoio might be might
be due to its ability to adopt high temperature during the
hot  summer  of  Peshawar.  The  results are similar to
Sasso et al. [19], who worked on different cultivar of
Brazilian grape tree (Myrciaria cauliflora) grafted at
various times with different sprout length. 

Leaves per Shoot: Data regarding leaves per shoot shows
that the cv. Leccino used as scion for grafting in June had
significantly higher number of leaves followed by cv.
Frantoio, while the cv. Moresca attained a lower number
of leaves (Table 5). The higher number of leaves in cv.
Frantoio and Leccino might be due to hasty compatibility
of scion to root-stock that affect transport of material
across the wound and have an additive impact on the
plant  growth.  These  results  confirm  the results of
Sharif et al. [20], who noted an increase in number of
leaves with grafting time in bur. 

ACKNOWLEDGMENT

The authors are thankful to the Agriculture Research
Institute, Tarnab Peshawar for providing facilities for such
experiment.

REFERENCES

1. Rallo, L., D. Barranco, R. de la Rosa and L. León,
2008. ‘Chiquitita’olive. Hort. Sci., 43: 529-531.

2. Tortosa,  G.,  J.A.  Alburquerque,  G.  Ait-Baddi  and
J. Cegarra, 2012. The production of commercial
organic amendments and fertilisers  by  composting
of two-phase olive mill waste (“alperujo”). J. Clean
Prod., 26: 48-55.

3. Wiesman, Z., 2009. Desert Olive Oil Cultivation:
Advanced Bio Technologies. 1  Ed.. Academic Press,st

USA.
4. Yari, R., F. Farahani, M. Sheidai, S.M. Kouhsarri and

H. Fahimi, 2013. The effects of prolonged vegetative
reproduction of the two Iranian olive cv. tree
cultivars  (Dezful  Baghmalek  and  Dezful  Safiabad)
on   morphological     traits.    Afr. J.   Biotechnol.,
10: 9076-9081.

root-promoting products in the propagation of
organic olive (Olea europaea L. cv. Cornicabra)
nursery plants. Hort. Sci., 43: 2066-2069.

6. Niaza, N., S. Ullahb, M. Ullahb and N. Jabeena, 2014.
Effect of growth regulators on micropropagation of
different  olive  cultivars (Olea  europaea  L.).
Science Letters, 2: 48-52.

7. Mng’omba,  S.A.,   F.K.   Akinnifesi,   G.   Sileshi,
O.C.  Ajayi,  S.  Chakeredza and  W.F.  Mwase,  2008.
A decision support tool for propagating Miombo
indigenous fruit trees of southern Africa. Afr. J.
Biotechnol., 7: 4677-4686.

8. Alan, O., N. Ozdemir and Y. Gunen, 2007. Effect of
grafting on watermelon plant growth, yield and
quality. J. Agron., 6: 362.

9. Hussain, G., M. Wani, M. Mir, Z. Rather and K. Bhat,
2014. Micrografting for fruit crop improvement. Afr.
J. Biotechnol., 13: 2474-2483.

10. Hannahi, H., S. Marzouk and M. El Gazzah, 2011.
Effects  of  tegument,  endosperm,  cold  treatment
and harvest date on germination of wild olive.
Dendrobiology, 65: 47-54.

11. Rostami, A.A. and A.R. Shahsavar, 2012. In vitro
micropropagation of olive (Olea europaea  L.)
‘mission’   by   nodal   segments.  J.  Biol.  Env.  Sci.,
6: 155-159.

12. Abbasi, N.A., I.A. Hafiz, A.A. Qureshi, I.  Ali  and
S.R. Mahmood, 2014. Evaluating the success of
vegetative propagation techniques in loquat cv.
Mardan. Pak. J. Bot., 46: 579-584.

13. Afshari,  R.,   R.   Angoshtari   and   S.   Kalantari,
2011. Effects of light and different plant growth
regulators  on  induction  of  callus growth in
rapeseed (Brassica napus L.) genotypes. Plant
Omics, 4: 60-67.

14. Kramer, E.M., M. Lewandowski, S. Beri, J. Bernard,
M.  Borkowski,  M.H.  Borkowski,  L.A.  Burchfield,
B. Mathisen and J. Normanly, 2008. Auxin gradients
are associated with polarity changes in trees.
Science, 320: 1610-1610.

15. Yin,  H.,  B.  Yan,  J.  Sun,  P.  Jia,  Z.  Zhang,  X.  Yan,
J.  Chai,   Z.  Ren,  G.  Zheng  and  H.  Liu,  2012.
Graft-union development: a delicate process that
involves cell–cell  communication  between  scion
and stock for local auxin accumulation. J. Exp. Bot.,
63: 4219-4232.

16. Rehman, M., A.A. Awan, O. Khan and I. Haq, 2013.
Response of olive cultivars to air-layering at various
timings. Pak. J. Agric. Res., 50: 555-558.



Am-Euras. J. Agric. & Environ. Sci., 16 (2): 289-293, 2016

293

17. Salik, M.R., M.N. Khan, S. Ahmad and M. Azhar, 19. Sasso, S.A.Z., I. Citadin and M.A. Danner, 2010.
2015. Grafting time affects scion growth in sweet Propagação de jabuticabeira por enxertia e alporquia.
orange under arid environment. Pak. J. Life Soc. Sci., Rev. Bras. Fruitic., 32: 571-576.
13: 58-61. 20. Sharif, N., J.I. Gill, M.M. Abbas and M.A. Javaid,

18. Martínez-Ballesta,     M.C.,         C.   Alcaraz-López, 2015. Effective propagation technique and time of
B.  Muries,  C.  Mota-Cadenas  and  M.  Carvajal, grafting/budding in ber  (Zyzyphus  mauritiana  L.).
2010. Physiological aspects of rootstock–scion J. Agric. Res., 53: 83-92.
interactions. Sci. Hort., 127: 112-118.


