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Abstract | The highest price and demand of olive oil and other value-added products enforcing the farmer
of Potohar area to cultivate marginal land in Pakistan. Currently, more than 5.00 million olive plants had
been planted over an area of 40450 hectares in the area of Balochistan, Khyber Pakhtunkhwa (KPK), Punjab,
Azad Jammu Kashmir (AJK) and Gilgit Balistan (GB). This is only possible due to availability of certified
olive plants in a bulk quantity. Center of Excellence for Olive Research and Training (CEFORT) is playing a
pivot role in this regard as a source for availability of certified plants. To meet the increasing demand for the
olive plants nursery production technologies should be optimized according to over local conditions. In this
context, a study was designed at CEFORT BARI, Chakwal in order to find which season is suitable for max-
imum rooting. Five olive varieties from Germ Plasm Unit (GPU), of Barani Agricultural Research Institute
(BARI), Chakwal were selected. Thousand cutting of each were planted during mid-August- mid October
(51) and mid-January- mid March (S2). All standard nursery protocol were followed to get maximum rooting
and survival percentage. Results of study revealed that the rooting ability of oil purpose varieties is more as
compare to table purpose olive varieties. Maximum rooting was observed in olive variety BARI Zaitoon-1
followed by Koroneiki, Arbosana, Arbiquina, and Monzanillo. In case of cutting plantation mid-August to
mid-October (S1) was found most suitable time period in order to get maximum survival rate. Commercial
nursery owners should use this time window to produce maximum number of plants.
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Introduction Martins et al., 2022). The average yearly tempera-
ture in places where olive trees are grown for com-

he olive tree grows well in regions with a Med- mercial purposes must be between 60 and 68 °F (15
iterranean environment, which features rainy and 20 °C) (Mohammed, 2023; Chakir ez 4/, 2021;
winter and humid summer (Ritter ez al, 2021; Lépez-Bernal ez al., 2020). Pakistan’s temperate cli-
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mate varies as much as the topography of the area; it
is often dry and hot at the coast and along the Indus
River’s lowland plains and gradually gets cooler in the
northern uplands and Himalayas. Olive trees thrive in
climates with long, hot summers and short, cool win-
ters (Yousaf ez al., 2022; Hussain ef al., 2020). They
require a two-month period of cool weather during
which they must dormancy, with optimal tempera-
tures falling between 40° F and 50° F. A tree that is
not covered, however, can be harmed or even killed by
severe winter temperatures (below 20° F) (Carlson,
2020). Many areas are appropriate for olive growth,
which needs a warm and temperate environment, and
its sunny winters. The climate in the Pothohar region
is ideal because its temperature 2.00 °C (in winter) to
39 °C (in summer) and rainfall range from 250-850
mm. The strictly asexual mode of propagation (using
suckers or cuttings) and later the procedure of graft-
ing seedlings are the conventional techniques utilised
for olive multiplication since antiquity. The two major
methods of commercially successful olive plant mul-
tiplication nowadays are grafting and rooting cuttings

(Haq ez al., 2021; Ahmad e# al., 2021).

The length of the olive tree’s growing season var-
ies based on the region and climate in which it is
grown. Typically, new growth on olive trees starts in
the spring, around March or April, when the temper-
ature rises (Siakou ez al., 2021). The tree will grow
new shoots, blooms, and leaves during this period.
The techniques which are useful for propagation are
cutting, grafting and using olive tree seeds (Schicchi,
2021). While cutting propagated olive trees will de-
velop more quickly and more closely resemble the
parent tree terms of size, growth habit, and fruit out-
put, both methods (cutting and grafting) will produce
trees that can be planted within a year (Yilmaz ez al.,
2019; Neri et al., 2020; Sezer, 2023). Olive in Paki-
stan is a new crop because till this one cultivation
started in the Potohar districts (Chakwal, Khushab,
Jhelum, Mianwali and Rawalpindi) of Punjab, Ba-
lochistan, KPK and Gilgit Baltistan. The adoptability
trials also started in different districts of South Pun-
jab. The existing gaps are suitable variety cultivation
in suitable area (varietal identification according to
its fruiting behaviour), less production and more de-
mand for olive oil and other value-added products,
proper packing and gap between farmer and market-
ing at profitable price (Akhtar ez al., 2021).

The optimum growth for olive trees is achieved with

softwood and semi-hardwood cuttings. The healthy
branch that is about the width of a pencil, under a year
old, and in good condition. Cut an olive branch with
a 1/4-inch-diameter stem into an 8-inch semi-hard-
wood length. Just below a leaf node, trim it off by 1/8
of an inch. Trim the bottom four to six leaves before
wrapping the branch’s tip in a wet paper towel. Along
the bottom of the cutting, remove each leaf. Then, dip
the leafless end of the olive cutting into rooting talc
containing 0.2% IBA. To get rid of any extra powder,
tap the stem. Spray the cuttings every day and place
them in a bright spot out of the direct sun (Hussain,
2020; Saee, 2021; Ferreira e al., 2022; Margossian,
2022).

The current study was planned to find out the best
season and best olive variety for maximum rooting of
olive cuttings under Pothwar climate.

Materials and Methods

Olive cuttings of variety Arbequina, Arbosana, Ko-
roneiki, BARI Zaitoon-1 and Monzanillo having
pencil size or 9 inches were collected from diseased
free branches during mid-January to mid-March and
mid-August to mid-October of year 2022. The cut-
tings were dipped 0.2 cm for five seconds into Indole
Butyric Solution (IBA) having concentration of 3000
ppm and sown during morning time into sand and silt
mixed bed for further propagation. The beds were
covered with polythene sheet under tunnel structure
into lower tunnel. The beds were irrigated to main-
tain humidity upto 80-90 %, temperature range upto
30-35 °C and covered with green net to maintain light
flux upto 2000 lux. For the maintenance of tempera-
ture and humidity mists were installed in upper and
lower tunnels. After four months, The cuttings were
sprayed with Isabian (to promote root initiation) @
2ml/L of water and chlorpyrifos @ 2ml/L of water to
prevent termite attack. The cuttings were kept under
controlled environment upto duration of nine months.
After callus and root development the rooted cuttings
were shifted into polythene bags for further growth.
The root related data was collected in the term of cut-
ting rooted percentage, number of roots /cutting, root
length and survival percentage.

Statistical design

The data mean was recorded and difference were cal-
culated by calculating analysis of variance (ANOVA).
Experimental design CRD factorial was used for data
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collection by using Statistix 8.1% software.
Results

Rooting percentage

The rooting percentage in two season i-e. Mid-Au-
gust- mid October (S,) and Mid-January-mid March
(S,) significantly (P<0.05) affected. Generally, the
rooting ability was higher in summer than in win-
ter (Table 1). The rooting success percentage ranged
from 43.56 to 62.77% in winter-2021 and 43.56 to
78.40% in summer-2022 for different varieties.

tings during the active growth phases, such as spring
and early summer, increases the chances of success.
During these times, the plant’s energy is focused on
growth and root development, making it more recep-
tive to rooting hormones and environmental factors.
These results are also in line with the findings of dif-
ferent researchers Ritter ez a/. (2021) and Martin ef
al. (2022) as they studied the effects of anatomical
structures and phenolic compound deposition on the
rooting of olive cuttings and micro bio-stimulants
study in olive cuttings.

Table 2: Seasonal variations in number of roots for dif-

Table 1: Seasonal variations in the rooting percentage of Jerent warieties.

olive cuttings for different varieties.

Variety Mid-August to Mid-January to
mid October (S,)  mid March (S,)
Arbequina 49.67+0.37 d 43.70+0.32 ¢
Arbosana 65.32+0.57 b 58.34+0.48 b
Koroneiki 57.16+0.51 ¢ 55.90+0.50 bc
BARI Zaitoon-1  78.40+0.70 a 62.77+0.53 b
Monzanillo 43.56+0.27 ¢ 38.96+0.27

Seasonal variation can have a significant impact on
the survival and growth of olive cuttings. Olive tree
are well adapted to Mediterranean climate but their
response to different season can affect their propaga-
tion success. Olive trees are sensitive to cold tempera-
tures, and cuttings are more likely to survive and root
successfully during warmer seasons such as spring
and early summer. In colder seasons, the growth of
cuttings may slow down or even cease, leading to
decreased survival rates. Similar fundings were also
reported by Saee (2021) and Mohammed (2023) as
they studied the effect of cultivars, planting date, IBA
concentration and their interaction on rooting of
semi-hardwood olive cutting of olive and role of cold
storage in rooting of stem cutting respectively.

Number of roots per cutting

Number of roots per cuttings recorded in two sea-
sons of all five olive varieties. The highest root cut-
tings in mid-August- mid October (S,) and mid-Jan-
uary-mid March (S,), were 8.1 and 9.7 respectively,
in “BARI- Zaitoon-1". While the lowest number of
roots 5.7 in winter-2021 and 5.96 in summer-2022
were observed in Monzanillo olive variety (Table 2).

Actually, olive trees have specific growth cycles, in-
cluding periods of dormancy. Propagating olive cut-

Variety Mid-August to Mid-January to

mid October (S1) mid-March (S,)
Arbequina 6.20:0.32 ¢ 5.95+0.43 ¢
Arbosana 8.60+0.54 b 7.80+0.48 d
Koroneiki 7.30£0.43 ¢ 6.95:0.22 ¢
BARI Zaitoon-1  9.70+0.81 a 8.10+0.35 bc
Monzanillo 5.96:0.12 ¢ 5.70x0.20 ¢

Root length

Comparatively, longer roots were recorded from the
cuttings planted during summer than during winter,
however, maximum root length observed in BARI
— Zaitoon-1 i-e. 7.10 and 9.90 in winter-2021 and
summer-2022, respectively while minimum 5.12 and
6.10 in Monzonilla olive variety during winter-2021
and summer-2022, respectively (Table 3).

Table 3: Seasonal variations in root length of olive with
respect to different varieties.

Variety Mid-August to Mid-January to
mid October (S,) mid March (S,)
Arbequina 6.45+0.20 ¢ 5.30+0.05 f
Arbosana 8.56+0.12 b 6.83+0.11d
Koroneiki 7.80+0.43 ¢ 6.15+0.09 e
BARI Zaitoon-1  9.90+0.27 a 7.10+0.12 be
Monzanillo 6.10+0.18 d 512030 g

Olive trees are usually propagated through hard-
wood cuttings during winter and softwood cutting
during winter actually late winter and early spring.
During late winter or early spring, the tree allocates
more resources to root development which can lead
to stronger and longer roots. During dormant time
certain hormones may be more active in promoting
root growth which contributes towards root develop-
ment. Some other Researchers i-e. Rosa ez a/. 2018
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observed the similar findings as they studied the root-
ing of semi hardwood cuttings of olive: in response of
indolbutyric acid, calcium and Azospirillum brasilense.
Denaxa ez al. (2020) also reported this reasoning as a
role of the endogenous phenolic compounds on ad-
ventitious root formation of olive stem cuttings.

Survival percentage of cuttings

The data on root survival percentage showed sig-
nificantly higher plant survival percentage (55% in
Mid-January-mid March (S,) and 76% in Mid-Au-
gust- mid October (S,) were observed in the BARI
Zaitoon-1 than rest of the olive varieties. However,
the lowest plant survival percentage (35% in winter
and 46% in summer) was observed in Monzonilla va-

riety (Table 4).

Table 4: Survival percentage of olive varieties in two

seasons
Variety Mid-August to Mid-January to-
mid October (S)  mid March (S,)
Arbequina 52.00+1.40d 37.00+0.20 £
Arbosana 64.00 +1.12 ¢ 47.00 +0.31e
Koroneiki 60.00 +1.31 be 42.00 +0.40 de
BARI Zaitoon-1  76.00 +1.40 a 55.00 +0.48 d

Olive propagation through cutting is mostly depend-
ent on local climate, technique to be used and specific
olive variety. In literature mostly it was reported that
in Mediterranean region, winter season is most suc-
cessful for cutting plantation compared to mid-Janu-
ary to mid-March or spring season but in the current
experiment the cuttings were planted during mid-Au-
gust- mid October, at that season cell sap was more
in the softwood cutting which ultimately increased
the rooting percentage beside of this cutting’s growth
established well before June and July and not affected
much due to high temperature. Simialr findings were
also reported by Casrian ez a/. (2018) as they studied
the effects of culture medium and plant hormones in
organogenesis in olive (CV. Kroneiki). Fazeli-Nasab
et al. (2021) also reported similar findings when they
conducted the study rooting of olive mini cuttings at
different seasons grown in clonal mini garden.

Conclusions and Recommendations
The results of current study revealed that maximum

rooting was observed in olive variety BARI Zaitoon-1

(dual purpose) followed by Arbosana, Koroneiki, Ar-

biquina (oil purpose) and Monzanillo (table purpose)
olive variety. Cutting plantation during mid-August
to mid-October (S,) was found most suitable time pe-
riod in order to get maximum survival rate. So, it will
be a good signal for private sector nursery holders to
produce maximum olive plants of above-mentioned
olive varieties for maximum earning and strengthen-
ing olive nursery sector in Pakistan.
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