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THE EFFECTS OF VARIOUS APPLICATIONS ON ADVENTITIOUS ROOT FORMATION
AND ROOTING IN SOME FRUIT SPECIES
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ABSTRACT

In the treatment; Cresthaven peach, Igdir apricot, Margaret pear and Black Bursa fig varieties grafted on seedling
rootstock were used. In thesis study; the following applications were made 0.5 cmabove the node in one year old
15 shoots which were taken from a tree (each tree is one replication); A) parallel scrapes 2 for each side on the
bark to the wood, B) 5 mm. bark compression and 2 parallel scrapes, C) 2 notches to the xylem, D) darkening by
wrapping with 1 cm black band on cutting base, E) shaking on the shaker 5 hours long. When the results of the
treatment were examined, phenologically; it was seen that the least bud swell and bud burst was in Cresthaven
and Igdrr varieties; while the most bud swell and bud burst were respectively in B, E, C, A and D applications in
Margaret variety and respectively in E, C, D, B and A applications in Black Bursa variety. Considering the
viability rate of cuttings, it was identified that in each different applications on Cresthaven, Igdir, Margaret and
Black Bursa varieties, the viability rate of the cuttings was different due to different applications. When the
number of cutting with callus was observed among the cuttings whose rooting happened in 3 different lifting
period from rooting unit, the cutting was seen which developed callus with different rate, changing according to
applications due to lifting periods. When the number and rate of the rooted cutting was observed, the rooted
cutting was seen in C, D and E applications in Cresthaven variety while the rooted cutting was not seen in any
application of Igdir variety due to the liftings. In Margaret variety, the most rooted cutting was respectively on
the applications of D as the first, E as the second and A, B and C as the third. In Black Bursa variety, it was
identified that all of the cuttings lifted from A, B, C, D and E applications were rooted at the same level.
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INTRODUCTION

Rooting capability varies according to tree
species, and clonal differences are observed
within the same species. This situation may arise
from genetic characteristics as well as from the
characteristics of different growing environments
(3).

(5) Stated that 3 conditions are important to be
able to ensure rooting in propagation with
cutting. These are; 1. Source of cutting and its
endogenous state, 2. Practices between the

preparation and planting of cutting, 3.
Environmental conditions during the rooting
period.

(14, 15) and (6), William carried out rooting
studies by taking cutting in pear species during
the different periods of the year. As a result of the
study, they found rooting by 63-93% and 62—
63% in William's softwood cuttings and in the
hardwood cuttings, respectively.

The easy and short—term propagation of fig is
performed by the method of propagation with
cutting (10; 9). In a study in which the effect of

112

cutting time, IBA applications and rooting media
in fig cuttings on rooting was investigated,
rooting was obtained at ratios ranging between
0% and 90% (9).

(13) Investigated the effect of different
rooting media in hardwood cuttings of Bursa
Siyahi variety of fig on rooting. As a result of the
study, the highest rooting ratio was abtained in
the sand media (71%). This was followed by peat
(31%), perlite (27%) and soil (25%),
respectively. In a study carried out by Antunes et
al. (1996), they examined the effect of different
stratification times, IBA concentrations and
rooting media on rooting in fig cuttings and
observed that the best root and shoot
development in the cuttings planted in the sand:
soil mixture at the ratio of 1:1 for which 1000
ppm IBA was applied and stratification was not
performed.

In particular, some conditions such as rooting
media, water, temperature and light should be at
the optimum level for the renewal capability of
the cutting to be at the maximum level by
protecting its viability during rooting in



F. E. TEKINTAS, K. KESKIN, T. KARADENIZ / BAHCE 47 (Ozel Say1 2): 112-117 (2018)

propagation with semi-hardwood and softwood
cuttings (usually in species and varieties that are
rooted difficultly). Daytime temperatures and
night temperatures should be 21-27°C and 15°C,
respectively for the realization of rooting. It has
been indicated that a high temperature (30°C) is
suitable for the start of the root primordium in
cutting and that a lower temperature (25°C) is
suitable for the root growth (5).

According to (5), the rooting medium has the
duties such as keeping the cutting fixed during
rooting, providing the necessary moisture for the
cutting and allowing the ventilation of the cutting
ground. Mixtures in different ratios such as peat
moss, sand, vermiculite and perlite can be used as
the rooting media. Perlite is a good rooting
medium and is mostly preferred because it is easy
and cheap to supply.

Adventitious  root development is an
important factor in plant propagation with
cutting. To be able to perform propagation with
cutting quickly and successfully depends on the
variety and species of the plant to be propagated,
the wood structure and the adventitious root
formation capability. Although adventitious roots
can directly grow up in the plant under natural
conditions, they can also grow up as a result of
any injury or damage. Adventitious roots can
grow up in the nodes and internodes of the stems,
on the leaves and in underground stems. While
most of the roots are endogenous, it is also
possible to see those that develop exogenously
D).

Rooting may start in different tissues of the
stems in various plants. The root formation can
start from the rind, cambium, callus tissue,
primer phloem and medullary rays. In a study
carried out, it was reported that meristematic
activity in the root formation began around the
primer phloem and that the root went out by the
disintegration of cortical and epidermal tissues at
the end of development along with the addition
of two or three eye rays in the activity (4). In the
poplar, the root initiation occurs in the primer
phloem region. The meristematic activity that
starts in this region also affects the medullary
rays, and the medullary rays are also involved in
the root formation (16).

One—year—old shoots to be prepared as cutting
in olives consist of three parts as a base, middle
and end cutting, and the middle parts are
generally recommended to be prepared as cutting

2).

Although the production of quince with
generative methods is easy, vegetative production
iS necessary so that varieties can maintain their
own characteristics (12). It has been known for a
long time that the plants propagated by
generative production methods do not have the
same characteristics as the main plant and they
usually lie late fruit (11). Individuals obtained by
the asexual propagation methods exactly show
the characteristic of the main plant as long as
there is not any change like mutation. Although
the propagation of quinces with hardwood
cuttings, semi-hardwood cuttings and softwood
cuttings is possible, propagation with hardwood
cuttings is a simpler method than the other
methods (17).

(13) Examined the root development, callus
formation and differentiation in the cuttings of
Bursa Siyahi variety of fig. The root primordium
formation was encountered 40 days after the
planting of cuttings in the rooting media. It was
reported that the primordium was formed near the
cambium and passed through the cortex by
developing in the phloem. It was stated that there
was not any obstacle to the development of
primordium and sclerenchymatic cells had no
inhibitory effect on the root formation in fig.

(8) Examined the hazelnut hardwood cuttings
and indicated that the callus tissue began to form
10 days after planting in cuttings and the callus
tissue was largely originated from the cambium.
However, they found that parenchymatic cells
were also involved in it from time to time. They
reported that adventitious root formation started
97 days after the planting of cuttings.

In a study carried out in the production area of
Egirdir Horticultural Research Institute between
1991-1994, semi-hardwood and hardwood
cuttings taken from one—year—old shoots of Early
Red, Dixired, Cardinal, J.H. Hale, Monreo,
Shipper's Late Red, Cherokee and Independence
varieties of peach and nectarine were used. After
the cuttings were treated with 1000, 2000 and
4000 ppm IBA, they were planted in "soil +
pumice + sand" and "soil + perlite" media during
April, September, October, November and
December periods. The results obtained from the
study were summarized as follows: 1. The
highest rooting occurred in October, November
and December. 2. The best rooting levels in each
treatment were in Monreo (55.00%), Cherokee
(41.25%) and J.H. Hale (40.00%). Independence
variety was rooted in December 1992 by 60.0%,
and same success ratio could not be achieved in
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other years. 3. Concentrations of 2000 and 4000
ppm of IBA, which was used with the aim of
encouraging rooting, were found to be more
effective. 4. As the rooting media, "soil + perlite"
was found to be more appropriate than "soil +
pumice + sand” media in terms of both callusing
and rooting. 5. No linear relationship was found
between endogenous hormones and rooting. The
fact that this relationship could not be revealed
was seen natural since the amounts of
endogenous hormones could not be determined
qualitatively. 6. The plantings in November were
observed to have satisfactory results after 2000 or
4000 ppm IBA treatment in the field conditions
in the media, the structure of which was
improved with perlite (7).

MATERIAL ANDMETHOD
Materiel

Species and Varieties Included in the Study

Cogiir/Igdr  variety of apricot, Cogiir/
Cresthaven variety of peach, Cogilir/Margaritte
variety of pear and Bursa Siyahi variety of fig
were used in the study.

Method

15 cuttings with 15-20 cm length were taken
from all trees that were selected with 3
replications in a way that there would be 1 tree in
each repetition, from among the varieties
included in the study at the beginning of
February 2015. The following applications were
made above 0.5 cm of the first node in 15 pieces
of the one—year—old shoot in 3 trees (1 repetition
in each tree).

A) Two opposing parallel scratches going
down up to the wood only in the rind

B) Rind compression with 5 mm diameter and
immediately two opposing parallel scratches

C) 2 opposing notches going down up to the
woody tissue

D) Darkening by rolling with 1 cm wide black
tape on the cutting ground.

In the middle of February, 15 pieces of one—
year—old shoot from all 3 trees (1 repetition in
each tree) were cut from the tree without
performing any application and E) shaking
application was performed in the shaker for 5
hours. In the shaker, the cuttings were placed in
empty glasses and shaken.
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The number of cuttings with the callus and the
number of rooted cuttings that were determined
after all these applications had been presented
with separate tables and interpreted.

Figure 1. Vari
(Orig.)

RESLUTS

After various applications, in the cuttings that
were planted to be rooted, the callus and rooting
values observed on the 44. day after planting
(final uprooting time) were observed as
following.

Number of Cuttings with The Callus
(Number/Cutting)

3 scale values ranging between 1/4 and 1 were
used to determine the level of callusing in the
cuttings, and accordingly scoring was made. The
values determined are presented in Table 2 and
the related pictures are presented in Figure 2.
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Number of Rooted Steel (Piece) and Rooting
Percentages (%)

The number of rooted cuttings was
determined by taking into account the rooted
cuttings among the cuttings that were uprooted.
The rooting percentage was calculated by
observing the cuttings that were uprooted during
the final uprootings performed 44 days after
planting. The number of rooted cuttings during
the final uprooting time in the cuttings are
collectively presented in table 3, and the pictures
of the rooted cuttings are presented in Figure 3.

Table 2. Number of cuttings with the callus
(piece/cutting) during the final uprooting
time

Number of[ o
Applications [the cuttings|~ %
uprooted 9

39 - -] -

39 - -] -

39 - -] -

39 - -] -

39 - -] -

39 - -] -

39 - -] -

39 - -] -

39 - -] -

39 -

39 3| -

39 3|1

39 -1
37 -1 3
36 9| -
32 - - | -
24 - -] -
15 - -1 -
27 - -] -
22 — | - | -

Final
uprooting

A
callus
Whole

Cresthaven

Igdir

Margaritte

Bursa
Siyahi

m{O|O|w|>m|O|o|wm|>|m|lo|o|m|>m|o|o|m| >

Figure 2. Examples of cuttings formed with the
callus at different ratios

In the final uprootings performed 44 days
after planting in the cuttings, while no rooted
cutting was encountered in Cresthaven and [gdir
cuttings, rooting occurred in Margaritte and
Bursa Siyahi cuttings. Although root formation
was difficult in Margaritte cuttings, rooting
occurred in applications A and D. In Bursa Siyahi
cuttings, 100% rooting success was achieved due
to the ease of root formation. In general, the
rooting of the cuttings taken from Bursa Siyahi
variety was easy, the rooting of the cuttings taken
from the other varieties and species was either
difficult or never occurred. However, rooting
occurred in the cuttings that were difficult to be
rooted even if just a bit thanks to different
applications performed on the species and
varieties.

Table 3. The number of rooted cuttings during the
final uprooting time (piece) and their
percentages (%)

Number of | Number | Percentage
the cuttings|of rooted| of rooted
uprooted | cuttings |cuttings (%

Final
uprooting

Applical
tions

39 — —
39 — —
39 — —
39 — —
39 — —

Cresthaven

39 — —
39 — —
39 — —
39 — —
39

Igdir

39 1
39 -
39 -
37 2
36 —

Margaritte

32 32 100
24 24 100
15 15 100
27 27 100

Bursa
Siyahi

m{O|O|w|>|m|O[o|w|>m|O|o|w|>|m|Ofo]m| >

22 22 100

DISCUSSIONS

When the results of this study are evaluated, it
is understood that different applications
performed on the shoots had different effects on
the basis of species and varieties and they were
not very effective in general. Useful results can
be presented with the likelihood that such
applications performed on trees while being
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connected to the main plant would be more
effective, and the testing of different
doses/combinations  of  growth  regulatory
applications and application times in the studies
to be carried out later.

Figure 3. The image of the cutting forming root
during the final uprooting time (Org.)

In the final uprootings performed 44 days
after planting in the cuttings, while no rooted
cutting was encountered in Cresthaven and Igdir
cuttings, rooting occurred in Margaritte and
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Bursa Siyahi cuttings. Although root formation
was difficult in Margaritte cuttings, rooting
occurred in applications A and D. In Bursa Siyahi
cuttings, 100% rooting success was achieved due
to the ease of root formation. In general, the
rooting of the cuttings taken from Bursa Siyahi
variety was easy, the rooting of the cuttings taken
from the other varieties and species was either
difficult or never occurred. However, rooting
occurred in the cuttings that were difficult to be
rooted even if just a bit thanks to different
applications performed on the species and
varieties. When the results of this study are
evaluated, it is understood that different
applications performed on shoots had different
effects on the basis of species and varieties and
they were not very effective in general. Useful
results can be presented with the likelihood that
such applications performed on trees while being
connected to the main plant would be more
effective, and the testing of different
doses/combinations  of  growth  regulatory
applications and application times in the studies
to be carried out later.
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