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The aim of this study is to propagate fig nursery plants with bud cuttings in relation to use vegetative
material more effectively. Well grown and lignified one-year-old shoots with 15-25 cm length and two
years old branches having a considerably short one-year-old shoot on its tip were cut into pieces in 5-8
cm length which have at least one bud. Cuttings were classified as tip (1)( 0.9 cm), middle (2)(9.1-1.1
cm) and bottom (3)( 1.3 cm) bud cuttings of year-old shoot and tip (4)( 1. cm), middle (5)(1.1-1.3 cm)
and bottom (6)( 1.6 cm) bud cuttings of two-years-old or older branches. Cuttings were grouped as the
cuttings will be rooted in mist unit (A) and directly planted in production beds prepared in field (B).
Data obtained in the research evidence that cuttings prepared from different parts of the one or two
years-old-shoots and branches were rooted in high ratios in mist unit in perlite. The highest rooting
ratio obtained from tip bud cuttings of one-year-old shoots which rooted in mist unit. Even though
cutting types which rooted in mist unit were included in different groups in statistical meaning, their
numerical values are so close to each other and they showed a distinctively high level of rooting
compare to cutting types planted in the field. Results showed that fig nursery plants can be produced
successfuly by rooting of bud cuttings of one and two year old branches in mist unit and then growing

in bags. Bud cuttings planted in the field dried in field conditions.
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INTRODUCTION

Fig is a subtropical plant belonging to Ficus species of
Moraceae family. Fig fruits, which have considerably high
level of nutritional value can be consumed as fresh and
dried. Due to this features, fig has been cultivated in
many countries since early periods. Fig trees are propa-
gated by tip cuttings (Aksoy, 1990; Lionakis, 1995;
Mansour, 1995; Kai et al., 1997; Peraira and Nachtigal,
1997). Tip cuttings which prepared in 15-25 cm length
are planted in production beds prepared in the field and
allow to rooting (Eroglu, 1976). Fig cuttings are easily
rooted but sudden changes in air temperature and
moisture condition of soil effect rooting and development
of shoots. Moreover, propagation in the field, soil based
bacterial and fungal diseases effect production cost and
amount (Anonymous, 1990; Kabasakal, 1990). For these
reasons, nursery plant efficiency in production in field is
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about 50-60% (Cobanoglu et al., 2004). Fig plants are
also propagated by rooting of cuttings in rooting unit with
bottom heating and misting (Yildiz, 1999; Dolgun et al.,
2003). But, the most significant factor restricting nursery
plant production in both production ways is obtain tip
cuttings in sufficient length and amount. Therefore, de-
sired success and sustainability cannot be provided due
to mentioned negative factors in fig nursery plant pro-
duction which is considered as easily performed since
high rooting ability of cuttings.

Most of the one-year-old shoots in 5-10 cm length
formed on branches are not used in nursery plant
production in field due to their weak growing or drying in
a short time. This situation appears more distinctively in
years which lack of sufficient rain and a few amount of
cuttings can be obtained due to the weak vegetative
development of shoots. On the other hand, only one
nursery plant can be obtained from one cutting in case all
conditions are suitable in field production performed with
cutting rooting. But, if these cuttings are cut into pieces in
5-8 cm length which have at least one bud and they are
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rooted in rooting units, it will be possible to produce high
amounts of nursery plants. By this way, vegetative
material will use more effectively.

Fig trees are pruned in every 2-3 years to obtain fruit
regularly and to ensure sufficient shoot development.
Most of the one-year-old shoots in different sizes exist in
branches remove when pruning. While, those in 15-25
cm length are used in nursery plant production, short
ones are not used or they are fired. Rain amount decline
and air temperatures increase day by day in Mediter-
ranean region where fig is cultivated predominantly. This
situation decreases shoot development in fig trees and it
make more difficult to obtain of tip cuttings which use in
nursery plant production. For this reason, utilizing of short
shoots is very important. On the other hand, lands in
which irrigated farming could be performed before have
started to become infertile due to lack of water and for
this reason search for alternative plants to be cultivated in
such places has come into prominence.

Fig is a type of fruit which may grow in relatively dry
and infertile lands where other culture plants cannot be
cultivated. Due to this, fig growing which has been
formerly performed on inclined lands which are poor in
terms of water and nutrient has started to become wide-
spread on lands where other agricultural products
requiring much water cannot be cultivated due to drought.
Decrease in shoot development in fig trees due to
drought makes provision of cutting suitable for production
difficult, while orientation towards fig cultivation on lands
becoming dry leads to an increase in nursery plant
demand. This situation necessitates more efficient use of
shoots. Therefore, the aim of the present research was
the fig nursery plant production with bud cuttings
prepared in 5-8 cm length from one-year-old shoots or
older branches in relation to use vegetative material more
effectively.

MATERIALS AND METHODS

Cuttings of Calimyrna (Sarilop) fig cultivar were used in the
research. Calimyrna is the best and most qualified fig cultivar of the
world which dries well. It's fruits are large and light yellow, contain
high amount of sugar, and fruits can also be consumed as fresh. It
is a species having high level of adaptation to different soil types
and dry conditions. Well grown and lignified one-year-old shoots
with 15-25 cm length and two years old branches having a
considerably short one-year-old shoot on its tip were cut into pieces
in 5-8 cm length which have at least one bud. Cuttings, prepared by
this way, were classified as tip (1)( 0.9 cm), middle (2)(9.1-1.1 cm)
and bottom (3)( 1.3 cm) bud cuttings of year-old shoot and tip
(4)( 1. cm), middle (5)(1.1-1.3 cm) and bottom (6)( 1.6 cm) bud
cuttings of two-years-old or older branches according to part they
are received and their diameter. Then, classified cuttings were
grouped as the cuttings will be rooted in mist unit and then growth
in bags ® and directly planted in production beds prepared in field
®_ Cuttings were planted in perlite filled rooting mist units with
bottom heating ® and in production beds prepared in field for
rooting ® in a way one of top buds stay out in the first week of
February. Bottom heating temperature was set in 25° and 5 sec
misting was conducted with 20 min of time intervals in rooting unit.

High amount manure was mixed until 30 cm depth in beds
prepared in the field in order to ensure soil to have a loose structure
and to be well ventilated. Soil was irrigated with sprinkling accord-
ing to moisture condition of soil. The research was planned as three
replications and 30 cuttings were used in each replication.

Cuttings, planted in rooting units, were carefully pulled up and the
number of rooted cuttings was determined after 5 weeks than
planting. Rooted cuttings were transferred into three liters of black
plastic bags filled with mix of garden soil and manure in the ratio of
1:1 and then they placed in greenhouse. The strongest shoot of
cuttings was kept and others were cut before transferring in bags.
Cuttings which generated shoots among cuttings planted in the field
were considered as rooted and left for growing on their place. Bag
plants were carried out at the end of April. Shade cover decreasing
sun light in a ratio of 50% was coated on all plants during July-
August months when temperatures increase. All plants were
regularly irrigated and maintenance works were carried out during
the whole vegetation period. Any chemical and fertilizers not used
during the research. At the end of vegetation period, number of
rooted cuttings was determined for each cutting types and the
number of nursery plants obtained at the end of vegetation period.
Plant diameters were measured on the section 5 cm higher above
soil surface. Plant lengths were measured from soil surface.
Statistical analysis were performed by using SAS, SAS (1996).

RESULTS AND DISCUSSIONS
Visual observations

It was seen that a weak callus development in basal parts
and white nodule formations from lenticels on bark tissue
of cuttings rooted in rooting units®. This agrees with the
results obtained by Aksoy (1990) who concluded that the
callus tissue did not appear in bottom part of cutting in fig
cuttings, but nodules in pin head size appeared on bark
in basal part of cutting and roots developed from there.

It was observed in tip bud cuttings of one and two-years-
old branches which have apical bud that adventitious
roots were appeared from bottom part of cuttings and
shoots developed from apical buds were strongly rised
upright (Figure 1A). These shoots were generated a high
number of leaves. In middle and bottom bud cuttings
types, most of lateral buds were started grown up due to
tip bud not exist and they were generated shoots
relatively weaker and developing slightly inclined (Figure
1B). These shoots were taken a straight shape in time.
These observations agree with previous researches
(Vadachkoriya, 1984; Kim et al., 1996; Valor and Batista,
1997) concluded that shoots developed from apical buds
are developing faster and stronger compare to those
developed from lateral buds.

It was observed that high amount of adventitious roots
developed from basal parts of tip cuttings (Figure 1C) and
a few amount of adventitious roots developed randomly
from stem in middle and bottom bud cuttings of one-year-
old shoots. On the other hand, it was observed that
adventitious roots were developed from various parts of
stem in a few amount in middle and bottom cuttings of
two-years-old branches (Figure 1D). Research data was
showed that cuttings prepared from different parts of the
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Figure 1. A: Rooting and shoot development in tip bud cuttings of one-year-old

shoots.

B: Lateral shoot formation in Middle bud cuttings of one-year-old cuttings.
C: Basal and stem root formation tip bud cutting of one-year-old shoots.
D:Basal and stem root formation in bottom bud cuttings of two-year-old branches.

one and two years-old-shoots and branches were rooted
in high ratio in rooting units filled pearlite (Table 1). But,
the highest rooting ratio in different cutting types rooted in
pearlite was obtained from tip bud cuttings of one-year-
old shoots. Even though, cutting types rooted in pearlite
were included in different groups in statistical mean, their
numerical values are close to each other and they were
showed a distinctively high rooting ratio compare to
cutting types planted on the field. These results were in
agreement with previous researches (Kabasakal, 1990;
Yildiz, 1999; Dolgun et al., 2003).

However, serious losses were occurred in cuttings
planted on rooting beds in the field®. It was observed in
all cutting types that cuttings in high number dried or
decayed but few numbers cuttings rooted and generated
shoots. Alive cuttings which have a tip bud was gene-
rated shoots that showing a straight and upright develop-
ment. Shoots formed from medium and bottom bud
cuttings were showed an inclined development in the
beginning but they were developed upright and straight in
time.

Analysed features

It was seen that factors of year and replication are
insignificant but the factor of cutting type is significant
(p 0.05) in variance analysis of rooting ratio, number of
nursery plants, diameter and length values obtained in
both years.

As seen in Table 1, tip bud cuttings of one-year-old
shoots have the highest rooting ratio (28.83a). This result
in agreement with previous researches (Al-Saqri et al.,
1996; Tirtobana, 1998; Subboroj et al., 1997; Liu and
Reid, 1992; Emery et al., 1998) where carried on rooting
of cutting types prepared from different parts of branches.
Bottom bud cuttings (28.00 ab) and middle bud cuttings
(27.83 abc) of one-year-old shoots (27.83 abc) also
showed high rooting ratio in statistical mean. Tip bud
cuttings (27.50 bc) and bottom bud cuttings (27.17 bc) of
two-years-old branches included in the same statistical
group. Middle bud cuttings (26.67 c) were showed lowest
rooting. These result are in agreement with Grassi
(1986),
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Table 1. Analysed features of cutting types and nursery plants.

Parameters measured Treatments 1 2 3 4 5 6

Rooting Ratio (%) A 28.83a 27.83abc 28.00 ab 27.50 bc 26.67 ¢ 27.17 bc
B 3.67f 7.00 e 4.00 f 8.33d 3.00f 3,17 f

Lsd 1.23

Number of nursery plants A 28.00 a 27.50 a 27.67 a 22.83b 20.33¢c 21.17¢c
B 3.67f 7.00e 4.00f 8.33d 3.00f 3.17f

Lsd 1.18

Lenght of nursery plants A 67.80 ab 62.33 bc 62.73bc 67.01abc 53.84d 52.39d
B 70.91 a 51.60d 59.42 cd 70.85 a 68.23ab  63.90 abc

Lsd 7.69

Diameter of  nursery A 1.40b 1.32 cd 1.30d 1.37 bc 1.32 cd 1.20e

plants B 1.73a 1.23e 1.19e 1.72a 1.40b 1.29d

Lsd 0.5

A: Cuttings rooted in rooting unit and grown in bags, B: Cuttings rooted and grown in field.

1. Tip cuttings of one year old shoots.

2. Middle cuttings of one years old shoots.

3. Bottom cuttings of one years old shoots.
4. Tip cuttings of two years old branches.

5. Middle cuttings of two years old branches.
6. Bottom cuttings of two years old branches.

Values in the two line followed by the different letters are significantly different, at P 0.05 for each examined features.

who notified that cuttings of one-year-old shoots belong-
ing to different fig clones were rooted in higher ratio
compare to cuttings of two and three years branches, but
the highest number of roots was obtained from cuttings of
one-year-old shoots and two-years-old branches. A simi-
liar result were obtained by Dick and Leakey (2006).
They were notified in their study analyzing rooting poten-
tial of cuttings of mature and young cherries that cuttings
of one-year-old shoots rooted in high ratio compare to
cuttings of older branches.

It is observed in this research that tip, middle and
bottom cuttings of one and two-year-old shoots and bran-
ches and planted in field were showed a considerably low
rooting. It was notified by many researchers that environ-
mental conditions are effective on rooting of cuttings in
production made in field and some negative conditions to
possibly appear affect rooting negatively (Kabasakal,
1990; Yildiz, 1999; Dolgun et al., 2003). It is difficult for
small and short cuttings to be rooted in the field condi-
tions because they include a less amount of water and
nutrient. For this reason, lignified cuttings in 15-25 cm
length, including high amount of carbohydrate are used in
fig plant production in the field. It was asserted many
researchers that amount of carbohydrate in cuttings is
effective on rooting and cuttings with high carbohydrate
amount can produce roots more easily (Kim et al., 1990;
Rossi, 1991; Hocevar et al., 1998; Chaturvedi, 2001;
Saini et al., 2002).

The highest results for nursery plant number were
obtained from from tip (28.00 a), middle (27.50 a) and
bottom (27.67 a) cuttings of one-year-old shoots. Bottom
bud cuttings of two-years-old branches also have a high

value for nursery plant number (22.83 b), however they
were statistically included in a different group. Middle
(20.33 ¢) and bottom (21.17 c) bud cuttings of two-years-
old branch have low values for nursery plant number.
Considerably low number of nursery plant were obtained
from tip, middle and bottom bud cuttings of one and two
year-old shoots and branches and planted in field
production beds (Table 1). There are numerically and
statistically significant differences between cuttings
growth in bags after being rooted in pearlite and cuttings
directly planted in field for number of nursery plant
feature.

1, 2 and 3 cutting types were showed high rooting rate
and generated high number of nursery plants. 4, 5 and 6
cutting types were also showed higher values for number
of nursery plant compare to those rooted in field though
they have relatively lower values for rooting ratio and
number of nursery plant features. Cuttings which have
high number of roots compare to field rooted cuttings
were grown well in bags. It is clearly seen in Table 1, that
high number of nursery plants was obtained from well
rooted cuttings. This situation evidences that there is a
linear relationship between root amount and plant
growing.

The highest values in statistical meaning for plant
length feature were obtained from bottom bud cuttings of
one-year-old shoots (70.91 a) and two-years-old bran-
ches (70.85 a) that planted in field. Tip bud cuttings of
one-year-old shoots (67.80 ab) and middle bud cuttings
of two-years-old branches that planted in field (68.23 ab)
have relatively lower lengths. Tip bud cuttings of two-
years-old branches growth in bags after being rooted in



pearlite (67.01 abc) and bottom bud cu ttings of two-
years-old branches planted in field (63.90 abc) were
included in the same statistical group. Nursery plants
obtained from middle (62.33 bc) and bottom (62.73 bc)
bud cuttings of one-year-old shoots rooted in pearlite and
growth in bags were included in the same group for
length feature. Nursery plants obtained from middle
(53.84 d) and bottom (52.39 d) bud cuttings of two-years-
old branches rooted in pearlite and growth in bags have
low values for length and they are in the same statistical
group. The lowest value for length was obtained from
middle bud cuttings of one-year-old shoots planted in
field production beds (51.60 d).

The greatest differences in statistical mean for length
feature were seen between middle and bottom cuttings of
two-years-old branches with tip cuttings of one-year-old
shoots and two-years-old branches.

The highest length value in this research were obtained
from nursery plants generated from tip bud cuttings of
one-year-old shoot and two-years-old branch and planted
in field (Table 1). However, nursery plants which grown in
field and developed from other cutting types have also
high height value close to those grown in bags. This
circumstance which observed in these cutting types
displaying low rooting in field may be result of rare growth
of cuttings which can be rooted in. These plants having
more soil and water possibility compare to the plants
grown in bag developed strongly and they have high
values for length and diameter features. Cobanoglu et al.
(2004) notified that young fig plants grown in field do not
show a homogenous development but they have more
superior compare to nursery plants which grown bags in
terms of quality features like shoot length. In the
research, the highest nursery plant diameter values were
obtained from tip bud cuttings one-year-old shoots
planted in field (1.73 a) and tip bud cuttings of two-years-
old branches (1.72 a). The bag growth nursery plants tip
bud cuttings of one-year-old shoots (1.40 b) and the field
grown nursery plants of tip bud cuttings of two-years-old
branches (1.40 b) were found indifferent for diameter
feature in statistical mean.

Nursery plants of tip bud cuttings of two-years-old
branches (1.37 bc) and nursery plants of middle bud
cuttings of one-year-old shoots rooted in pearlite and
then grown in bags (1.32 cd) have lower values for
diameter. Statistically lowest values for diameter were
obtained from bottom bud cuttings of two-years-old
branches (1.20 e) rooted in pearlite and then grown in
bags and from nursery plants of middle (1.23 e) and
bottom (1.19 e) bud cuttings of one-year-old shoot
planted in field (Table 1). High stem diameters in plants
having a long height is natural and an expected result. It
is seen that the rooting ratio and obtained nursery plant
number are high for cutting types planted in pearlite, but
diameter and length values are low. This may be result of
suitable moisture and temperature conditions for rooting of
cuttings planted in rooting units ensured them to be rooted
in a higher degree compare to those planted in field. Cut-

Dolgun and Tekintas 705

tings rooted in rooting units and having high number of
roots have relatively low values for length and diameter
features since they were growth in bags including a
limited amount of soil and no fertilizer. Stronger plants
may be obtained by using bags with larger volumes and
by applying chemical fertilizer. So that, Cobanoglu et al.
(2004) notified that plastic bags in 20 x 20 sizes used in
production of fig nursery plants have a negative effect on
vegetative development of fig plants having hairy root
system since they include insufficient soil. Researchers
concluded that this problem can be removed by using
bags with larger volumes.

It was seen in present research that bud cuttings in 5-8
cm length of one and two year old branches can be easily
rooted in rooting units. While only one number field
rooted nursery plant can be obtained from a cutting in 15-
25 cm length in conventionally fig nursery plant
production provided that all environmental conditions are
appropriate, it became possible to obtain considerably
high number of nursery plants by using bud cuttings in
size 5-8 cm prepared from shoots and branches. Stati-
stically high number of nursery plants was obtained from
tip, middle and bottom bud cuttings of especially one-
year-old shoots. Also, nursery plants which medium sized
can be use for establishing orchard were obtained from
tip, middle and bottom bud cuttings of two-years-old
branches. However, bud cuttings planted in field have
considerably dried
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